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SAFETY PRECAUTIONS

The following warning and caution notices illustrate the style used in Varian manuals for
safety precaution notices and explain when each typeis used:

WARNING:

CAUTION:

Warnings are used when failure to observe instructions or precautions
could result in injury or death to humans or animals, or significant
property damage.

Cautions are used when failure to observe instructions could result in
serious damage to equipment or loss of data.

Warning Notices

Observe the following precautions during installation, operation, maintenance, and repair
of the instrument. Failure to comply with these warnings, or with specific warnings
elsewhere in Varian manuals, violates safety standards of design, manufacturing, and
intended use of the instrument. Varian assumes no liability for customer failure to comply
with these precautions.

WARNING:

WARNING:

Persons with implanted or attached medical devices such as
pacemakers and prosthetic parts must remain outside the 5-gauss
perimeter from the centerline of the magnet.

The superconducting magnet system generates strong magnetic fields that can
affect operation of some cardiac pacemakers or harm implanted or attached
devices such as prosthetic parts and metal blood vessel clips and clamps.

Pacemaker wearers should consult the user manual provided by the pacemaker
manufacturer or contact the pacemaker manufacturer to determinethe effect on
a specific pacemaker. Pacemaker wearers should also always notify their
physician and discuss the health risks of being in proximity to magnetic fields.
Wearers of metal prosthetics and implants should contact their physician to
determine if adanger exists.

Refer to the manuals supplied with the magnet for the size of atypical 5-gauss
stray field. This gauss level should be checked after the magnet isinstalled.

Keep metal objects outside the 10-gauss perimeter from the centerline
of the magnet.

The strong magnetic field surrounding the magnet attracts objects containing
steel, iron, or other ferromagnetic materials, which includes most ordinary
tools, electronic equipment, compressed gas cylinders, steel chairs, and steel
carts. Unless restrained, such objects can suddenly fly towards the magnet,
causing possible personal injury and extensive damage to the probe, dewar, and
superconducting solenoid. The greater the mass of the object, the more the
magnet attracts the object.

Only nonferromagnetic material s—plastics, aluminum, wood, nonmagnetic
stainless steel, etc.—should be used in the area around the magnet. If an object
is stuck to the magnet surface and cannot easily be removed by hand, contact
Varian service for assistance.

01-999160-00 A0800 Getting Started: VNMR 6.1C 17



SAFETY PRECAUTIONS

Warning Notices (continued)
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WARNING:

WARNING:

WARNING:

WARNING:

WARNING:

WARNING:

WARNING:

Refer to the manuals supplied with the magnet for the size of atypical 10-gauss
stray field. This gauss level should be checked after the magnet isinstalled.

Only qualified maintenance personnel shall remove equipment covers
or make internal adjustments.

Dangerous high voltages that can kill or injure exist inside the instrument.
Before working inside a cabinet, turn off the main system power switch located
on the back of the console, then disconnect the ac power cord.

Do not substitute parts or modify the instrument.

Any unauthorized modification could injure personnel or damage equipment
and potentially terminate the warranty agreements and/or service contract.
Written authorization approved by aVarian, Inc. product manager isrequired to
implement any changes to the hardware of aVarian NMR spectrometer.
Maintain saf ety features by referring system service to a Varian service office.

Do not operate in the presence of flammable gases or fumes.

Operation with flammable gases or fumes present creates the risk of injury or
death from toxic fumes, explosion, or fire.

Leave area immediately in the event of a magnet quench.

If the magnet dewar should quench (sudden appearance of gasses from the top
of thedewar), leave the areaimmediately. Sudden release of helium or nitrogen
gases can rapidly displace oxygen in an enclosed space creating apossibility of
asphyxiation. Do not return until the oxygen level returnsto normal.

Avoid liquid helium or nitrogen contact with any part of the body.

In contact with the body, liquid helium and nitrogen can cause an injury similar
to aburn. Never place your head over the helium and nitrogen exit tubes on top
of the magnet. If liquid helium or nitrogen contacts the body, seek immediate
medical attention, especialy if the skin isblistered or the eyes are affected.

Do not look down the upper barrel.

Unless the probe is removed from the magnet, never look down the upper
barrel. You could be injured by the sample tube as it gjects pneumatically from
the probe.

Do not exceed the boiling or freezing point of a sample during variable
temperature experiments.

A sampl e tube subjected to a change in temperature can build up excessive
pressure, which can break the sampletube glassand causeinjury by flying glass
and toxic materials. To avoid this hazard, establish the freezing and boiling
point of a sample before doing a variable temperature experiment.
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SAFETY PRECAUTIONS

Warning Notices (continued)

WARNING:

WARNING:

WARNING:

Support the magnet and prevent it from tipping over.

The magnet dewar has a high center of gravity and could tip over in an
earthquake or after being struck by alarge object, injuring personnel and
causing sudden, dangerous release of nitrogen and helium gasses from the
dewar. Therefore, the magnet must be supported by at |east one of two methods:
with ropes suspended from the ceiling or with the antivibration legs bolted to
the floor. Refer to the Installation Planning Manual for details.

Do not remove the relief valves on the vent tubes.

Therelief valves prevent air from entering the nitrogen and helium vent tubes.
Air that enters the magnet contains moisture that can freeze, causing blockage
of the vent tubes and possibly extensive damage to the magnet. It could aso
cause a sudden dangerous release of nitrogen and helium gasesfrom the dewar.
Except when transferring nitrogen or helium, be certain that therelief valvesare
secured on the vent tubes.

On magnets with removable quench tubes, keep the tubes in place
except during helium servicing.

On Varian 200- and 300-MHz 54-mm magnets only, the dewar includes
removable helium vent tubes. If the magnet dewar should quench (sudden
appearance of gases from the top of the dewar) and the vent tubes are not in
place, the helium gas would be partially vented sideways, possibly injuring the
skin and eyes of personnel beside the magnet. During helium servicing, when
the tubes must be removed, carefully follow the instructions and saf ety
precautions given in the manual supplied with the magnet.

Caution Notices

Observe the following precautions during installation, operation, maintenance, and repair
of theinstrument. Failureto comply with these cautions, or with specific cautions el sewhere
inVarian manuals, violates safety standards of design, manufacturing, and intended use of
the instrument. Varian assumes no liability for customer failure to comply with these
precautions.

CAUTION:

01-999160-00

Keep magnetic media, ATM and credit cards, and watches outside the
5-gauss perimeter from the centerline of the magnet.

The strong magnetic field surrounding a superconducting magnet can erase
magnetic media such as floppy disks and tapes. The field can also damage the
strip of magnetic mediafound on credit cards, automatic teller machine (ATM)
cards, and similar plastic cards. Many wrist and pocket watches are also
susceptible to damage from intense magnetism.

Refer to the manuals supplied with the magnet for the size of atypical 5-gauss
stray field. This gauss level should be checked after the magnet is installed.
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SAFETY PRECAUTIONS

Caution Notices (continued)

CAUTION: Keep the PCs, (including the LC STAR workstation) beyond the 5-
gauss perimeter of the magnet.

Avoid equipment damage or data loss by keeping PCs (including the LC
workstation PC) well away from the magnet. Generally, keep the PC beyond the
5-gauss perimeter of the magnet. Refer to the Installation Planning Guide for
magnet field plots.

CAUTION: check helium and nitrogen gas flowmeters daily.

Record the readings to establish the operating level. The readings will vary
somewhat because of changes in barometric pressure from weather fronts. If
the readings for either gas should change abruptly, contact qualified
maintenance personnel. Failureto correct the cause of abnormal readings could
result in extensive equipment damage.

CAUTION: Never operate solids high-power amplifiers with liquids probes.

On systems with solids high-power amplifiers, never operate the amplifiers
with aliquids probe. The high power available from these amplifiers will
destroy liquids probes. Use the appropriate high-power probe with the high-
power amplifier.

CAUTION: Take electrostatic discharge (ESD) precautions to avoid damage to
sensitive electronic components.

Wear a grounded antistatic wristband or equivalent before touching any parts
inside the doors and covers of the spectrometer system. Also, take ESD
precautions when working near the exposed cabl e connectors on the back of the
console.

Radio-Frequency Emission Regulations

The covers on the instrument form a barrier to radio-frequency (rf) energy. Removing any
of the covers or modifying the instrument may lead to increased susceptibility to rf
interference within the instrument and may increase the rf energy transmitted by the
instrument in violation of regulations covering rf emissions. It is the operator’s
responsibility to maintain the instrument in a condition that does not violate rf emission
requirements.
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Introduction

Thismanual is designed to acquaint you with the basics of operating aVarian high-
resolution NMR spectrometer system running VNMR 6.1C (VNMR isVarian'sNMR
application software package). The manual contains the following chapters:

Chapter 1, “Overview of Varian NMR,” introduces you to the Varian NMR system, its
user interface, advanced features, and how VNMR and UNIX files are organized.

Chapter 2, “VNMR Basics,” covers entering and exiting VNMR and working with
VNMR on the host compuiter.

Chapter 3, “Using GLIDE,” explains the basics of GLIDE, a user interface designed
for walk-up NMR operation.

Chapter 4, “Using the VNMR Menu System,” covers using the buttonsin the VNMR
menu system, another user interface that simplifies NMR operation.

Chapter 5, “Using the Command Mode,” coversthe basics of using the command mode
to enter commands, macros, and parameter settings.

Chapter 6, “Preparing for an Experiment,” describes how to prepare for an NMR
experiment, including preparing and inserting the sample, tuning the probe, spinning
the sample, optimizing lock, and adjusting shims.

Chapter 7, “Acquiring Data,” covers setting parameters, using experiment text files,
performing acquisition, and applying digital filtering.

Chapter 8, “Data Processing,” describes weighting functions, Fourier transformation,
phasing, and advanced data processing.

Chapter 9, “Display, Plotting, and Printing,” covers FID and spectra display, plotting,
integration, printing, and user-controllable line drawing.

Chapter 10, “ Storing, Retrieving, and Moving Data,” explains working with
directories, files, and data, including Ethernet, magnetic tape, and data compression.

The manual aso contains a glossary covering common Varian NMR and VNMR terms.

Notational Conventions

The following notational conventions are used throughout all VNMR manuals:

Typewriter-1like charactersidentify VNMR and UNIX commands,
parameters, directories, and file namesin the text of the manual. For example:

Theshut down command isinthe/ et ¢ directory.

Typewiter-1ike charactersalsoshow text displayed on the screen,
including the text echoed on the screen as you enter commands. For example:

Self test conpleted successfully.

Text shown between angled brackets in a syntax entry is optional. For example, if the
syntax isseqgen s2pul <. ¢>, entering the“. ¢” suffix is optional, and typing
seqggen s2pul . c or seqgen s2pul isfunctionaly the same.

Lines of text containing command syntax, examples of statements, source code, and

similar material are often too long to fit the width of the page. To show that aline of
text had to be broken to fit into the manual, the lineis cut at a convenient point (such
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Introduction

asat acomma near the right edge of the column), abacksash (\ ) isinserted at the cut,
and the lineis continued as the next line of text. This notation will be familiar to C
programmers. Note that the backslash is not part of the line and, except for C source
code, should not be typed when entering the line.

Because pressing the Return key isrequired at the end of almost every command or
line of text you type on the keyboard, use of the Return key will be mentioned only in
cases where it is not used. This convention avoids repeating the instruction “press the
Return key” throughout most of this manual.

Text with achange bar (like this paragraph) identifies material new toVNMR 6.1C that
was not in the previous version of VNMR. Refer to the VNMR 6.1C Release Notes for
adescription of new features to the software.

Other Manuals

This manual should help you get started in learning how to work with Varian NMR
spectrometer systems and software. Other VNMR 6.1C manuals you should have include:

Walkup NMR Using GLIDE

User Guide: Liquids NMR

User Guide: Solid-Sate NMR

User Guide: Imaging

VNMR Command and Parameter Reference
VNMR User Programming

VNMR and Solaris Software | nstallation

All of these manuals are shipped with the VNMR software. These manuals, other Varian
hardware and install ation manuals, and most Varian accessory manuals are also provided
online so that you can view the pages on your workstation and print copies.

Types of Varian Spectrometer Systems

In parts of this manual, the type of system must be considered in order to use the software
properly. Applicable Varian systems include “WTINOVA, MERCURY V xWorks Powered
(shortened to MERCURY-VX throughout all manuals), MERCURY, GEMINI 2000,
UNITYplus, UNITY, and VXR-S:

UNITYINOVA and MERCURY-VX are the current systems sold by Varian.
UNITY plus, UNITY, and V XR-S are spectrometer lines that preceded the YN TYINOVA.

MERCURY and GEMINI 2000 are a separate line of spectrometers that preceded the
MERCURY-VX.
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chapter 1. Overview of Varian NMR

Sections in this chapter:
e 1.1"“Varian NMR Spectrometer System,” this page
o 1.2"“User Interface” page 25
» 1.3"Advanced Features,” page 29
e 1.4 "Introduction to UNIX and VNMR Files,” page 33

1.1 Varian NMR Spectrometer System

The Varian research NMR spectrometer system consists of four mgjor units:

» Host computer — A workstation that controls the spectrometer, thus receiving most of
your attention in day-to-day use. As such, it takes the major share of the attention in
this manual.

* NMR system console — The main unit of the spectrometer system. Housed in one, two,
three, or four cabinets, depending on the model and configuration of the spectrometer,
the system console contains digital and rf (radio-frequency) circuit boards, amplifiers,
frequency synthesizers, power supplies, and other assemblies. With the exception of an
occasional special experiment that requires reconfiguring some of the acquisition
hardware, you will rarely need to even open a console door.

» Superconducting magnet — The magnet hol dsthe probe and provides a stable magnetic
field. Units enclosed or attached to the magnet leg, or standing on the floor beside the
magnet, contain rf control circuitry and amplifiers aswell asair control systems for
spinning, cooling, and lifting the sample.

» Probe—The probe transmits rf power to the sample and detects minute voltagesin
return. Many sizes and types of probes are available, including broadband and
switchable probes that allow observing most nuclel of relevance without changing the
probe. Routine sampl e-to-sample probe tuning is covered in Chapter 6, “ Preparing for
an Experiment,” while changing probes and tuning the probe to other nuclei is
discussed in the installation manual for the probe.

Host Computer

The host computer, based on a Sun Microsystems workstation, controls the spectrometer.
The primary user interaction with the host computer occurs through the display screen,
three-button mouse, and keyboard. The use of these devicesisintroduced in the section
“User Interface,” page 25.

A wide range of Sun desktop workstations can be used with a system. The standard
workstation contains ahard-disk drive to store data and a magnetic tape unit for saving and
transferring data. If additional data storage is necessary, a second hard-disk drive can be
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added to the system. A CD-ROM drive must also be available, either local or on anetwork,
for installing the current versions of Sun and Varian software. System printers, plotters,
additional memory, and other computer peripherals can be added to the basic system.

NMR System Console

The NMR system console contains rf electronics, including transmitters, amplifiers, and
receivers, aswell asacomplete computer system known asthe acquisition computer. Units
in the acquisition computer control the pulses and timing of the acquisition process
(through the Digital Acquisition Controller board, Pulse Sequence Controller board,
Acquisition Controller board, or Output board, depending on the system), digitize the
signal (through the analog-to-digital converter or ADC), and automatically sum the data
and scale it when necessary (the 1H/3C GEMINI 2000 uses software data summing). The
acquisition computer is also responsible for the control of the spinner and magnet
homogeneity.

Each of the console unitsis controlled by the main processor, which contains pulse
seguence control information programmed in its memory. The type of communication
between the host computer and the acquisition computer is system-dependent:

o UNITYNOVA and MERCURY-VX systems use Ethernet, with control by an integrated chip
on the acquisition computer board.

* MERCURY and GEMINI 2000 systems also use Ethernet, but control is by a Ethernet
board.

* UNITYplusand UNITY systems use a SCSI high-speed link through a second
computer in the acquisition unit, known as Host-Acquisition Link, or HAL. This
computer provides a 2-MB memory into which data acquisition is performed.

Implementing the pulse sequence involves timing certain operations of the transmitter,
decoupler, and receiver. The transmitter produces a radio frequency at the frequency
selected (the parameter sf r q) for the nucleus being observed. |n another section of the rf
electronics, another frequency (in most instruments, thisisthe proton frequency) is sent to
the decoupler. In order to maintain long-term electronic stability, the instrument also
generates alock frequency that is normally set at the deuterium frequency. A deuterated
solvent is used in most cases (although the spectrometer can be operated unlocked) so that
the deuterium rf can be locked onto the deuterium resonance of the solvent.

Up to eight rf channels are available on YNTYINOVA systems. MERCURY-VX, MERCURY, and
GEMINI 2000 systems have two channels. The main features of additional channels on
UNITYINOVA include independently generated rf, high-speed line control of therf transmitter
board, a dedicated linear pulse amplifier, and channel independence—each channel is
separate.

A waveform accessory can be also beintegrated into the “N'TYINOVA consol e, with as many
as four waveform generators. This option is not available on the MERCURY-VX, MERCURY,
and GEMINI 2000 systems.

Varian features awide range of gradient and shim systemsin many sample sizesand for all
applications—liquids, solids, and imaging. For pulsed field gradient (PFG) experiments,
your system may have one of the Performa PFG modules. Varian shim systems range from
13 channels for the GEMINI 2000 and UNITY and VXRS systems to 40 channels for the
Ultrasnmr shim system I1. MERCURY-VX and MERCURY are 14 channels.
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Superconducting Magnet and Probe

The superconducting magnet and probe, although separate, are closely related. The types
and configuration of these components and associated el ectronics differ between systems.
Figure 1 shows two representative systems.

On systems without sample changers, the user’s primary interaction with the magnet and
probe isto insert the sampleinto the hole at the top of the magnet. Under some
circumstances, the probe needs to be tuned to electronically match the sample and
experiment desired. For this purpose (depending on the type of probe), there may betuning
rods extending from the probe, a tuning meter, a tuning selector switch that chooses
between tuning the observe and decoupl e channel s of the probe, and atuning gain knob that
controls the sensitivity of the tune signal used for tuning a channel.

e OnUYNTYINOVA and UNITY plus systems, adigital display onthe TUNE INTERFACE
unit, attached to the magnet leg or to the dual preamplifier, showsreflected power. Dual
push-button switches below the digital display activate the tuning circuit, select the
channel, and set the sensitivity of the channel during the tune operation.

»  On MERCURY-VX, MERCURY, and GEMINI 2000 systems, reflective power isshownin
a“needle micrometer” indicator on the magnet leg. An adjacent toggle switch on the
magnet leg selects whether the meter displays reflective power for tuning or the
spinning rate. For normal operation, the switch is set for the spin rate. UNITY and
VXR-S systems use asimilar display to the MERCURY.

Chapter 6, “Preparing for an Experiment,” describes probe tuning procedures. For details
about installing and tuning probes, refer to the probe manual shipped with the probe.

1.2 User Interface

The host computer for the spectrometer includes a number of highly advanced concepts,
including multiple experiment capability, multitasking, windowing, and automatic
gueuing. The system, however, was designed with the user in mind, so it is easy to operate.
This section briefly describes how you interacts with the data system through three devices:
the mouse, the keyboard, and the display monitor. Chapter 2, “VNMR Basics,” containsa
detailed description of the user interface and VNMR display.

VNMR Software

The host computer for the spectrometer is a Sun Microsystems workstation that runs the
Varian NMR software program, called VNMR. TheVNMR software package supportsdata
acquisition, processing, display, and data analysis for the entire range of applications—
liquids, pulsed field gradients, solids, and imaging.

VNMR is available in three versions:

» TheVnmrX versionis used if the Sun is running OpenWindows™ or the Common
Desktop Environment (CDE) windowing environment (both are based on the
X Window System). This version allows remote operation from other workstations,
X terminals, or persona computers such as a PC or a Macintosh. Spectrometer status
can be monitored, data processed during acquisition, shims adjusted, and new
experiments queued from a remote location.

* TheVnmrl version is available for workstations from IBM, and the VnmrSGI version
isintended for Silicon Graphics workstations. Vnmrl and VnmrSGI have essentially
the same user capabilities, look, and feel of theVVnmrX version.
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Mouse, Keyboard, and Remote Status Module

The mouse is athree-button pointing device that controls one or more cursors that appear
on the display screen (although only one cursor can be controlled at atime).

On the keyboard, you enter commands, parameters, and other al phanumeric information
into the data system.

The optional remote status module is a small case containing indicators and displays,
usually placed next to the host computer display. The UNTYINOVA and UNITY plusversions
of the module display such information as the status and temperature of the variable
temperature unit, lock level, acquisition, and other information for each active rf channel.
MERCURY-VX, MERCURY, and GEMINI 2000 systems use an indicator on the magnet leg.

VNMR Display Screen

The VNMR display screen shows you what is happening with the data. Figure 2 shows a
typical configuration of this screen.

Acquisition Status window

Status window
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3 oo Acquisition
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Figure2. VNMR Display Screen

Thedisplay isdivided into severa windows. The menu buttons, graphics window, and text
window aretypically awaysvisible. Like most windowing systems, these windows can be
moved, resized, and even closed.

The windows are described here, and throughout the manual, according to their standard
positions.
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OntheVnmrX version of VNMR, the GLIDE user interface (see Figure 3) istypically at
the top of the screen.

Glide

2 L <R F By 2

Glide Setup Custom Go it Help

Figure3. GLIDE User Interface

If the system is configured to perform acquisition, not as a stand-al one data station, the right
side of the screen often displays two other windows—the Acquisition Status window and
the Acquisition window. Both windows are shown in Figure 2.

If the system isrunning the Common Desktop Environment (CDE), the CDE tool bar, which
includes a custom tool to activate VNMR, shown in Figure 4 is displayed on the bottom of
the screen.

VNMR Tool

I

Figure4. CDE Toolbar

The part of the screen where no windows appear is called the workspace. On atypical
system, the workspace contains artwork or a repeating design. The default design isthe
Varian logo and name repeated in a grid over the background, but the workspace can be
customized locally.

Other objects that usually appear on the VNMR display screen include icons for closed
windows. Typically, such icons for the console and VNMR appear on the opening screen.

Using Multiple Windows

You can configure the graphics window into smaller panes, dividing it into one, two, or
three distinct graphical rows and/or columns. Each pane can be used independently of
others.

Activating Window Panes

After you create multiple window panes, only one pane can be worked on at atime. You
can activate other panes by double-clicking inthem with the left mouse button. If two panes
represent two separate experiments, double-clicking in either pane automatically joinsthe
appropriate experiment. Whatever activity was running in the panes is remembered and
restarted.

Creating Multiple Windows

To create multiple windows, do the following procedure;
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1. Click Main Menu, M ore, Windows. The windows menu opens, as shown in Figure
5.

Abort Acg| Cancel Cmd| GLIDE| Main Menu| Help| Flip| Resize

Select Font.5| 1 Row‘ 2 Rousl 3 Romsl 1 Column| 2 Columnsl 3 Columns| Return

Figure5. Windows Menu

2. Select the number of rows and columns of panes that you want to appear in the
graphics window.

Selecting Fonts

To select fonts for each window, do the following procedure:

1. Click Main Menu > More > Windows.
2. Click on the Select Fonts button to open the FontSel ect window, shown in Figure 6.

Ei ontselect iliﬂ

Hame Family lleight Slant Height bidth
adobe 4| times = Toman Roman 4| 4] 4| 4] 4|

Font for small 3x4 windows is

Close

Figure 6. FontSelect Window

3. Click on the corresponding buttons to choose the font Name, Family, Weight,
Slant, Height, and Width. Exit the window by clicking Close.

Multiple Window Commands

The multiple window environment is controlled by the following commands:
e set gri d setsthe number of rows and columns in the graphics windows.

» fontsel ect opensthe FontSelect window that enables you to define fonts for the
panes.

* jw niscalled at each double-click of theleft mouse button inside a pane. Thismacro
records the activity in a current window and then restarts the activity in the selected
window, includingaj exp command if necessary. j wi n callsset wi n to activatethe
selected window. The global parameterscur wi n and mapw n maintain information
about the panes.

1.3 Advanced Features

The data system incorporates many advanced operating features, including queuing,
multitasking, multi-FID experiments, multidata sets, MAGICAL Il macro language, and
optional specialized software.
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Queuing

Virtually all operations on the data system are queued, that is, you are freeto ask the system
to perform any action at any time, even in circumstances in which that action cannot
possibly occur immediately. For example, suppose you give the system acommand to plot
a spectrum and that plot starts. You do not need to wait for that plot to finish, but instead
can proceed to set up a second plot and issue the command to perform that plot as well.
Because thefirst plot is still occurring, the system queues up your request and performsit
when the resources needed to perform the task (in this case, the plotter) are free. Asfar as
you are concerned, the plot is now “done,” and you can move on to the next task.

Another important example of queuing on the system occurswith dataacquisition. Just like
plotting, you need not be concerned whether an acquisition isin progress when you set up
an experiment and issue the command to start the acquisition. If no acquisitionisin
progress at that time, any acquisition you request startsimmediately. If an acquisitionisin
progress, your acquisition request waits until the current acquisition is finished, and starts
at that time. Because a particular acquisition can take many hours, the system even
enhances the queuing feature by informing you of the projected completion time of the
current acquisition, so you will know when the next one begins.

Notethat queuing isfully automatic and requires no special commands or other operations.

Multitasking

Unlike queuing, which occurs sequentially, the multitasking feature of the system alows
simultaneous activities to occur. The data system includes a number of computers and
microprocessors, al of which can be active at the same time. On UNTYINOVA systems, the
acquisition computer’s operating system is multitasking, which allows data acquisition,
datatransfer, and status checking simultaneously. In addition, the UNIX operating system
used on the host computer allows multipletasks, such as printing, plotting, data processing,
and communication with other computers, to all proceed at the same time, even with a
single processor.

Multitasking is like queuing in one respect—you do not have to do or know anything
special. Issuing successive commands to initiate an acquisition, a plot, some printing, and
some data processing quickly causes four processes to become active simultaneously. Just
like queuing, the rule is simple—tell the system what you want to do whenever you wish.
If the operation you request requires queuing, it is e queued. If it can be accomplished
immediately and involves multitasking, that happens as well.

Multitasking has one limitation, however. In normal circumstances, the system is not
designed to perform multiple data processing operations simultaneously within a single
copy of the VNMR software. Thus, while it is possible to have two or more terminals
attached to acomputer and several users performing a 2D transformation at the same time,
itisnot possible for asingle user to do multiple data processing tasks from a single
terminal.

Concurrent processing operations are possible outsidetheVNMR program by using UNIX.
For example, assume you have started along 2D Fourier transformation (FT) intheVNMR
program. You are now free to open (or re-open) a different window, which putsyou in
communication with the UNIX operating system or with one of the many programs
supplied with UNIX (text editors, compilers, etc.). Thus, you can edit anew pul se sequence
or write areport on your most recent results while the Fourier transform proceeds.

It is even possible to start another copy of VNMR running in a noninteractive background
mode. If you had an extremely long operation to perform, such as an 8K x 8K 2D Fourier
transform, this operation could be performed in this background mode, leaving your
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interactive copy of VNMR freeto start the next acquisition or do some spectral display and
plotting, etc. More information on the background mode of VNMR isfound in the manual
VNMR User Programming.

Within the NMR software package, there is also an important part of the software that is
separate from the basic VNMR program, and that is the Acquisition window. Thiswindow
permits locking and shimming, FID display, and interactive parameter adjustment (1PA).
Because this activity runsin a separate window, it is a permissible multitasking activity.
Thus, even while along transform is occurring, you can insert the next sample and start
performing locking and shimming.

Experiments

NMR scientists, like all scientists, are accustomed to performing experiments. For this
reason, the data system organizesits dataalong the samelines. INVNMR, an experiment is
adirectory, on adisk, in which parameters and dataare stored. The values of the parameters
represent the conditions under which the datain the file was collected or will be collected.
Each experiment has a number (shown by “Exp: " on the first line of the status window),
which can be 1, 2, on up to 9999. We refer to these experiments asexpl, exp2, exp3,
and so on. Different experiments can hold different sets of data.

Theexpl i b program gives aview of the experiments on a system by displaying alist of
the experiments that exist, their size, and information about the current data contained in
that experiment.

An experiment has room, simultaneously, for both the raw data (the FID) and the processed
data (the transformed spectrum). Thus, it is not necessary to remember to “save the data’
before performing an FT or other processing; the origina datais aways unaffected. Each
experiment always contains some data, namely the last data that was collected in that
experiment (just like parameters always contain the last value that was entered). Data
remainsin an experiment until you return to that experiment and begins a new acquisition.
Thus, an experiment isbasi cally the mechanism for temporary datastorage—aplacefor the
datawhileit isbeing acquired, processed, or plotted. When done with the data, it should be
saved in a permanent file, freeing the experiment for another set of data.

Multiple Related FIDs

Many experiments require obtaining a series of FIDs related to each other through the
variation of one or more parameters. For example, supposeit is necessary to run a series of
spectra at four different temperatures: 30°C, 50°C, 70°C, and 90°C. Instead of acquiring
four separate sets of data, it is possible to create an array in which thet enp parameter is
given four successively different values:

t enp=30, 50, 70, 90.

These four subexperiments are now all treated as a single experiment. One go command
successively begins acquisition of all four subexperiments. One command can be used to
transform all the spectra, one command to display al the spectra on the screen
simultaneously, one command to plot all the spectra, and one command to save all the
spectra. Virtually al of the parameters affecting acquisition can be arrayed in this way,
making for asimple and convenient method of performing pulse width calibrations,
optimizing parameters, etc.
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Multiple Unrelated Sets of Data

Sometimesit becomesdesirableto deal with multiple setsof datathat are not related to each
other simply by arraying some parameter. For example, you may want to obtain a carbon
and a proton spectrum on the same sample, where the parameters and the data are
completely different. You may want to obtain spectra with the same parameters, but on
different samples.

Of coursg, it is perfectly possible to acquire one such data set, processit, plot it, saveit on
disk, acquire the next data, process, plot, save, and so on. But this procedure resultsin an
inefficient use of the system. In acquiring one spectrum, for example, it would be more
efficient to start a second acquisition (another nucleus, another pul se sequence, another
sample), and then process the first while the second is being acquired. Of course, this
routine can be extended to more than two data sets, in fact, up to nine.

To simultaneously work with two different sets of data (such as processing one set and
acquiring another), you use two (or more) experiments. For example, first enter go to
acquire datain expl. Next, join exp2 by entering j exp2 and starting another
experiment. Then enter j exp1 to rejoin expl and process and plot the first spectrum
(expl) while the second (exp2) is being acquired.

To follow the second experiment with athird (even though the second is still being
acquired), joinexp3 by enteringj exp3, select parameters, and start another experiment.
Sincean acquisitionisin progress, thisexperiment (exp3) isqueued up behind the second,
just asfor other forms of queuing previously discussed. Now you can go back to exp1,
process more, then enter j exp2 to look at that data, either when it finishes or before, and
soon. If thet ext command is used to annotate sufficiently each experiment, theexpl i b
command enables us to juggle all these functions with ease.

MAGICAL Il Macro Language

A macro isasingle command that duplicates any series of commands and parameters
enterable on the keyboard. Routinely used in daily operation, amacro is not a necessary
function of the system, but is extremely useful.

Suppose every time a spectrum is plotted, it is desired to have parameters printed, a scale
plotted below the spectrum, and peaks above 20 mmin height labeled asto frequency. This
can be done by typing

pl pscal e pap page th=20 printon dll printoff

whichisnot too difficult if the spectrumis plotted once, but what if asimilar spectrum must
be plotted 5 times or 500 times?

The answer is to create a macro command that executes the exact series of the listed
commands and parameters. The name of the macro can be any convenient name, such as
pl c13,o0rpl c,orjustc. Whatever the name chosen by the user, the system usesthat name
exactly like any other system command.

Macros are extensively used to set up the various specia pulse sequence experiments that
are available. Thus, if a conventional 13C spectrum has been acquired, entering apt
executes the macro apt that sets up an APT experiment. Or, starting with a conventional
1H spectrum and typing cosy sets up a2D COSY experiment. Macro commands can
simplify the most complex set of commands and parameters.

Macros on the system are written in amacro language called MAGICALO 11 (for
MAGnetics Instrument Control and Analysis Language I1) that is built into VNMR.
MAGICAL isan extremely powerful language that combines three essential elements:
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» Programming language features, like conditional statements.

 Direct access to key features of the NMR data, such as peak heights, integrals, and
frequencies.

* NMR parameterstreated as variablesin a computer program.

Unlike MAGICAL (the predecessor to MAGICAL II), which operated relatively slowly
using an interpreted mode, MAGICAL Il macros are parsed so that their execution is
extremely rapid. Indeed, many of the standard commands in the VNMR software are
writtenin MAGICAL 11, and yet they run essentially at the same speed they would have run
if they had been written in a more traditional language such as C.

Besides allowing creation of customized NMR algorithms for data acquisition or anaysis,
MAGICAL Il also alows data acquisition and analysis to be linked for adaptive
acquisition, acritical capability for applications such as the LC-NMR.

One of theinteresting attributes of MAGICAL Il isthat al of its features can be directly
executed from the keyboard without actually creating a macro. Do you want to double the
vertical scale? Just enter

VS=VS*2

Do you want to display the central 50% of the spectrum? Simply enter

f wp=0.5*sw sp=sp+wp/ 2

You can even write asimple computer program directly from the keyboard. Would you like
to compute 272 Try entering the following and seeif you get the right answer:

ri=1 r2=1 repeat r1=2*r1 r2=r2+1 until r2>7 r1?

MAGICAL Il isdiscussed in detail in the manual VNMR User Programming. Users who

wish to modify the existing software or add their own macros are strongly encouraged to
learn to use MAGICAL 1.

Optional Specialized Software
Much advanced, specialized software is available for VNMR, including the following
optional packages sold by Varian:

» Bayes software uses Bayesian probability theory to directly analyze 1D, time-domain
data, providing signal amplitude, frequency, and linewidth for al statistically
significant resonances.

+ Diffusion software performsacquisition and analysisfor the determination of diffusion
constants using the pulse gradient echo method.

» FREDO software discovers carbon connectivities at previously unattainable levels of
sensitivity. FRED analyzes data from the insensitive but powerful carbon-carbon
connectivity experiment.

» STARSDO software simulates single-pul se experiments on solids.

1.4 Introduction to UNIX and VNMR Files

The current VNMR software package runs in the Solaris 2.x computing environment,
which includes SunOS 5.x (Sun’s implementation of UNIX), the OpenWindows and CDE
windowing environments, and desktop tools such as Clock and File Manager.
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No attempt is made in this manual to teach you more than is necessary about Solaris,
OpenWindows, CDE, and UNIX except for you to run VNMR. Sun provides extensive
information about their products, both online and hard copy.

UNIX File System

Like any high-level system, data on your disk isfound in files, which are themselves
organized into directories. The UNIX file systemistraditionally depictedin atree structure,
with all files and directories are hierarchically organized into atop-level directory whose
symbol isaslash (/ ) and nameisr oot . Ther oot directory ultimately contains all other
directories and files.

VNMR Directories and Files

Figure 7 isadiagram of the part of the UNIX file system that isimportant in using VNMR
software. Inthediagram, thedirectoriesvnnr , hone, andusr areshown assubdirectories
of r oot (/). Toidentify these directories asfirst-level subdirectories of r oot , adlashis
placed in front of the directory name: / vnnr ,/ export/ home, and/ usr.

Knowing thelocation and contents of system directoriesand filesused by VNMR ishel pful
when trying to understand the UNIX file system:

[ vnnr Contains all VNMR software (on Solaris, / vnnr isactually alink to/
expor t/ home/ vnnr, sovnnr isasointhedirectory hone.

/ export/ home Contains the default location for users’ home directories.

[ usr Contains UNIX libraries and online reference materials.

The/ vnnr directory contains numerous subdirectories, including:

acqbin Contains commands related to the data acquisition process.

acr obat Contains files and reader software for VNMR Online.

bi n Contains commands used for VNMR but executed from UNIX.

fidlib Contains directories with FID data and parameter files that can be used to

practice dataprocessing if no spectrometer isavailableto generatereal data.
Many of the examples used in thismanual guide you through a step-by-step
approach to one or another aspect of using the software, based on the data
in this directory.

glide Contains the files used by the GLIDE user interface.

hel p Contains help files for the VNMR menu system.

kermit Contains the public domain serial communications program ker i t and
therelated help fileker mi t . doc.

lib Contains software libraries, each a collection of routines, used by VNMR
and PSG.

maclib Contains numerous text files for system macros written in the MAGICAL

Il language. The files can be modified by the system administrator
(described in “NMR System Administrator and Other Users,” page 36) if

desired.

manual Contains text files providing help in using VNMR commands.

menul i b Contains numerous system menus written in the MAGICAL 1l language.
The system administrator can modify these menus.

nuct abl es Contains text files for looking up a nucleus and trandlating it into the

appropriate transmitter and decoupler frequencies for the rf type and field
strength in use.
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parlib Contains files that store one parameter set for each pulse sequence, so that
parameters or parameter val ues unique to that experiment can be recalled
from that file.

psg Contains source code for pul se sequence statements.

psglib Contains files holding the source code listings of the pulse sequences

supplied with the system. Thesefilesare not executabl e pul se sequences and
must first be compiled to create a corresponding fileintheseql i b

directory.

seqglib Contains compiled pulse sequences ready to be run on the system. A pulse
sequence must be defined by aseql i b filein order to be run.

shapel i b Contains pulse shape definitions used by the pulse sequence generation
(PSG) software.

shi et hods Contains files with shim methods by which autoshimming is performed. A

number of standard methods are supplied (see “Adjusting Shims,” page
135), but these can be augmented, so that algorithms of your own choosing
can be used.

shi s Contains sets of shim settings. Each set might correspond to a particular
probe or solvent, or perhaps just to a particular date.

st dpar Contains a series of files, each named after anucleus, that contain the
standard parameter sets for that nucleus.

userlib Contains user-contributed files similar to the system filesfound in the/
vnnr directory: macl i b, psgl i b, menul i b, etc.

Besides these directories, at least two filesinthe/ vnnr directory are of interest:

conpar When the system isfirst installed, or when changes are made, the
configuration parameter file conpar is modified to reflect the changes.
These parameters, such as the spectrometer frequency, are common to all
users and hence placed in a system file.

devi cenanes A filelisting possible choicesfor printers and plotter and identifying which
of these devices are attached to your computer (or to other Sun computers
networked together via Ethernet).

NMR System Administrator and Other Users

The/ expor t / hone directory contains one directory for each user who has been given

permission to use the system (user A, user B, etc. in Figure 4). Every systemisinitialized
with a special user named vnnr 1, who isthe NMR system administrator, the “ owner” of
theVNMR software (thereisalso aUNIX system administrator known by the standardized
namer oot ). Thus, vnnr 1 isthe only user with permission to change thefilesfound in the
[ vnnr directory.

In addition to being the NMR system administrator, vnnr 1 isalso aregular user of
VNMR, with permission to run NMR experiments, process data, etc. This capability is
provided by the directory vnnr sys, which is found within the vnnr 1 directory (and
whose full name, in UNIX terminology, is/ expor t / home/ vnnr 1/ vnnr sys) .

Thevnnr sys directory contains a series of essential files. One or more experiment files
(expl, exp2, etc.) are used to provide temporary homes for NMR data being acquired or
processed; these files were previously discussed. Several directoriesthat also existed in the
/ vnnr directory are found repeated here: seql i b, psgl i b, macl i b, nenul i b, and
shi nms. These directories are used to provide user-specific pul se sequences, macros,
menus, and shim values.

Thus, a user who wishes to develop apersonal version of the pl cosy macro, which plots
aCOSY spectrum, isfreeto do so without affecting the software that can be*seen” by other
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users. A user who wishes to maodify the heteronuclear chemical shift correlation pulse
sequence het cor can similarly do so without affecting other users. Once the new version
is proven to be more desirable, the NMR system administrator vnnr 1 can copy it into the
directory / vnnr / seql i b, whereit isaccessibleto al users.

Finaly, afile named gl obal isfound in each user’s directory. This file contains
parameters that are common to all of a user’s experiments, and that do not need to be
repeated. For example, while auser may want to process proton spectrainexpl and carbon
spectrain exp2, that user probably wants to plot them both on the same plotter, so the
parameter pl ot t er isfoundin gl obal and not withinexpl or exp2.

Many users operate their system with just one or two operators and might want to operate
solely asvnnr 1 without concerning themselves with creating additional files for
additional operators. In this case, we recommend leaving the/ vnnr filesto hold the
software provided by Varian (pulse sequences, macros, etc.), while you put your own
modificationsinto the/ expor t / honme/ vnnr 1/ vnnr sys files.

Other system administrators might want to set up a system in which each operator or group
has an individual directory. This can result in, for example, a series of filesorganizedin a
directory such as/ expor t / hone/ geor ge (wheregeor ge could beuser Ain Figure
7), which contain the same series of filesasfoundin/ export/ home/ vnnr 1.

The obvious question is, where should data be stored?You can create adirectory at almost
any location in thistree structure, in which you can subsequently store datain a permanent
fashion (or at least before you transfer it to tape). A logical place, however, iswithin the
user’s subdirectory. Another aternative isto store datain a directory called dat a within
/ export/ home/ user nane/ vnnr sys/ . In Figure 7, for example, the directory

myf i ds has been created within the home directory of user vnnr 1 and has been used to
store two different FIDs.

A FID isnot asingle file but adirectory with the following files:
» fi d containsthe raw datafor the FID (abinary file).
* procpar contains parameters used to acquire and process the data (a text file).
» t ext describesthe sample or experiment (atext file with your annotations).
* | og containsthe acquisition log (atext file).

FIDs have certain implications because directories are not copied or otherwise manipul ated
by UNIX in the same way as simple files, but require special commands.

Paths and the Working Directory

In UNIX, the path for afile or directory isalist of directoriesthat lie between the top level
of afile system (ther oot directory) and the file or directory. To build a path, list the
successive directory namesin order, starting with “/ ” (the symbol for ther oot directory),
with each subdirectory separated by a“/ ”, and the name of the file or directory asthe last
entry. For example, the path to the gl obal filein the lower right of Figure 7, is

[ export/ home/ vnnr 1/ vnnr sys/ gl obal . Naming afile or directory thisway is
called an absolute path because every file and directory has a single, unique path.

To avoid the need to type in along path to reach afile, UNIX provides the concept of the
working directory. The working directory isthe current directory you are“in.” To show the
name of thisdirectory at any time, enter the UNIX command pwd (print working directory)
and the absolute path is displayed. To change to another directory, enter the command cd
(change directory) with the path of the directory you want to bein.
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For example, if you enter cd(' / export/ honme/ vanr 1/ vnnr sys' ) withinVNMR,
the directory vnnr sys becomesthe new working directory. Sincegl obal isafileinthe
directory / export/ horme/ vnnr 1/ vnnr sys, you can now refer to it by just gl obal
(e.g.,cd gl obal) rather than by the/ export / honme/ vnnr 1/ vnnr sys/ gl obal
absolute path. gl obal isarelative path because it is a name relative to your current
working directory. Notice that although the relative path is almost always shorter, to use a
relative path you must know the name of the related working directory.

User Library

TheVarian NMR user group library, placed intheuser | i b directory, contains a series of
files similar to those found in the directory / vnnr : nacl i b, psgl i b, menul i b, etc.
The purpose of the user library isto provide amechanism for user contributionsin the area
of pulse sequences, macros, menus, stand-alone programs, etc.

User contributions are briefly tested and checked for conformance to documentation
standards, but are not “Varian software.” The contributions are supported by online
documentation, but not by Varian applications or service support personnel. Contributors
can include the contributor’s phone number, e-mail, FAX number, or address if they are
willing to answer questions, but they are not obligated to do so.

Thefileuser | i b/ CONTENTS provides an alphabetical listing of al filesin these
directories, together with a brief (one sentence or less) description of the file. More
complete documentation for each fileisfound in the relevant directory, in afile by the same
nameasthefilebut with*. README” appended. The READVE filetellsyou who submitted
thefile, gives you ageneral overview of its purpose, and identifiesits limitations (e.g., the
file only works on athree rf channel system or requires linear amplifiers). Finaly, files that
provide new functionality to VNMR (some just modify or improve existing macros, pulse
sequences, etc.) have an associated fileintheuser | i b/ manual directory with complete
instructions on how to use this pulse sequence, macro, etc.

Completeinstructions for using the material in the user library, and for submitting material
tothelibrary, arefoundintheuser | i b/ README file. Users are encouraged to add to the
value of the user library concept by contributing material to it, subject only to the
requirement about providing online documentation to accompany the submitted material.
The CD-ROM containing VNMR also contains a current copy of the Varian NMR user
library. Refer to the manual VNMR and Solaris Software Installation for installation.

User Library Terms and Conditions

Material submitted to the user library is distributed by Varian as a service to its users. All
rights to the material submitted are retained by the submitter, unless explicitly surrendered
in the accompanying READIVE document.

You may not redistribute anything in the user library in any form to anyone outside your own
organization, without the express permission of the submitter.

Neither Varian, Inc. nor the submitter makes any warranty or representation of any kind,
express or implied, with respect the material found in the user library. This material is
distributed “asis’ and you assume the entire risk asto the quality, reliability, and
performance of any software you choose to use.

In no event shall Varian, Inc. beliable for any consequential, special, incidental, direct, or
indirect damages of any kind arising out of the use of software in the user library.

Use of any material in the user library shall constitute acceptance of these terms and
conditions.
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Sections in this chapter:
o 2.1"“Entering and Exiting VNMR,” this page
» 2.2 *Working with VNMR on the Host Computer,” page 41

You can work in VNMR through three different modes:

GLIDE user interface VNMR menu system Command mode

These modes are generally interchangeable. You can use whichever mode you want, or
even mix modes, to accomplish your goals. At times, you will also use certain UNIX
commands outside the VNMR programs for certain NMR tasks.

2.1 Entering and Exiting VNMR

In some cases, the VNMR program is left running on the host computer at all times, and
when you walk up to the workstation you just sit down and start using the system. In other
cases, however, you may wish to take advantage of the login and logout features of UNIX,
so you need to know how to enter and exit VNMR. The system administrator must
understand this process, of course. Table 1 liststhe commands and menu buttons associated
with entering and exiting VNMR.

Table 1. Entering and Exiting VNMR

Command

acqi Open the Acquisition window

acqstat <(renot e_system) >  OpentheAcquisition Status window

| ogi n usernane Log into UNIX with user name given (UNIX)
| ogout Log out of UNIX (UNIX)

exit Call thevnnr exi t command

vnnr exi t Exit from VNMR system

Menu System

Main Menu | More | Exit VNMR Exit from VNMR system

Exit button on CDE toolbar Exit from VNMR system

To Start VNMR

Before logging into the system, you must have a user name (shown by user nane inthe
following procedure) assigned by your system administrator. The standard software is
installed so that vnnr 1 is aways configured as a user, but your system administrator
probably defined others as well.
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If using the CDE interface, enter your user name in the login window.

Otherwisg, if al ogi n prompt is displayed, enter your VNMR user name
(remember to terminate your input by pressing the Return key):

| ogi n: usernane

If another prompt is displayed instead of the | ogi n prompt, enter the command
| ogi n followed by your user name (e.g.,| ogi n vnnr 1).

If you are using the CDE interface, enter your password in the password window and
press the Return key. Otherwise, if apasswor d prompt is displayed, enter your
password:

Password: user password

For security, your password is not displayed on the screen as you typeit.

If you make a mistake in typing your user name or password, the message

Logi n incorrect

appears and you are not given access to the system. In this case, you must reenter
your user name and password.

On systems using Solaris (unless CDE is running), if you attempt to log in and you
do not yet have a password, the system informs you that you do not have a password
and instructs you to choose one:

New password:

Follow the directions on the screen. The password must be at least six characters
long and include at least two al phabetic characters and at least one numeric or
special character (&, #, -, }, @, €tc.).

After your loginisaccepted, various system and user configuration filesareread into
memory to set up the system for you, including automatically starting VNMR
software and displaying the VNMR interface.

If you are configured as connected to a spectrometer and your system can perform
acquisition, the Acquisition Status window and the Acquisition window should open
without any further action on your part. Of course, if you are configured as a data
station only (you are hot connected to a spectrometer), these windows will not be
useful to you.

If you want the Acquisition Status window to appear and it is not open, enter the
command acqst at intheinput window to start it.

Alternatively, move the mouse arrow over the workspace (the background area not
covered by any windows), then press and hold down the right mouse button until a
pop-up menu appears. Continue to hold down the right mouse button while moving
the mouse downward to highlight Acquisition Status, the first entry on the pop-up
menu, then release the mouse button.

Or, if CDE isingtalled, click onthe | * | button above the VNMR icon in the tool
bar, then click on the Acgstat icon.

If you want the Acquisition window to appear and it is not open, enter the command
acqi intheinput window to start it.

You must be connected to a spectrometer for this window to open.

To Exit VNMR

CAUTION: Use only the following procedure to exit VNMR and log out. Any other

method can cause lost or corrupted files.
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1. Withthe VNMR interface displayed, take one of the following actions:

 |If CDEisingtalled, click onthe M button in the toolbar instead of following
steps 1 through 5 to exit VNMR.

* Enter in theinput window the command exi t .
* Click on Main Menu | More | Exit VNMR

If the Acquisition and Acquisition Status windows are present, both should
automatically quit.

2. If the Acquisition Status window is still open, click on the EXIT button in the
window to close the window and quit the program.

You are now out of VNMR but still in the UNIX windowing system, logged in under
your user name. In addition to the workspace (the background area not covered by
any windows), you may yet have windows for some programs like a clock or atext
editor still open and some icons on the screen for closed programs.

3. Toclosethewindowing system, move the mouse arrow over the workspace and then
press and hold down the right mouse button until a pop-up menu appears. Drag the
mouse downwards until the Exit option at the bottom of the menu is highlighted and
then release the mouse button.

A dialog box appears with the prompt
Pl ease confirmexit from w ndow system

and two buttons; Exit and Cancel

4. Click on Exit with the left mouse button.

The UNIX prompt for the current user appears, for example,
NVRI ab: vnnr 1>.

5. Enter the command | ogout

The login prompt appears, for example,
NVRI ab consol e | ogi n:

You are now logged out of the system.

2.2 Working with VNMR on the Host Computer

This section describes how the operator interacts with the system through a number of
devices. the mouse, the keyboard, remote status module (hot on all systems), and the
display monitor. Each part of the VNMR screen is described in detail along with an
introduction to working with Solaris and OpenWindows or CDE. Table 2 lists the
commands and parameters discussed in this section.

Mouse Device

The mouse is athree-button pointing device that can be either mechanical or optical. The
latest mouse design is amechanical device with arotating ball in its base. No special
tracking board is required for this design; however, a mouse pad is useful.

When you move the mouse, a cursor correspondingly moves across the display screen. The
cursor is most often a small arrow that tracks the movement of the mouse, that is, moving
the mouse to the upper left moves the arrow to the upper left of the screen.
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Table 2. VNMR Interface and Display Tools

Command

errlog Display recent VNMR error messages
flip Alternately uncover and conceal dg program
glide Display GLIDE interactive window

| arge Use large graphics window

smal | Use small graphics window

Parameter

errl ogl en {integer} Number of linesin VNMR error message display
psl abel {string} Pulse sequence label shown in status window
Menu System

GLIDE Open GLIDE interactive window

Main Menu Display the Main Menu

Flip Alternately uncover and conceal dg program
Resize Change size of graphics window

Mouse Buttons

The three buttons on the mouse, which are “ clicked” by pressing down on them briefly, are
used for different purposes by the software:

» Theleft button of the mouse (the button under the index finger of aright-handed
person) is the generally the primary button. Selecting choices from menus, activating
windows, positioning cursors, and similar actions are accomplished by clicking theleft
button or dragging the cursor with the |eft button held down.

» Within VNMR, the center button of the mouse is always associated with vertical
scale—vertical scale of the spectrum, of the integral, of a 2D spectrum, etc.

* Within VNMR, theright button of the mouse is associated with the presence of a
second cursor and is typically used for selecting expansions of 1D and 2D spectra.

The center and right mouse buttons are used with VNMR software only within the graphics
window and when using the pulldown menus within the GLIDE user interface.

A special use of the left and right mouse buttonsis in the Acquisition window such as
setting the values of shims. If you move the cursor over a—#+ button (where #isanumber,
e.g., —1+) and then press the left button, the value shown reduces by the number on the
button. If you press the right button, the value increases instead.

Specific functions will be described in conjunction with the relevant software. Note that
these buttons serve other functions within the windowing environment provided by Sun,
IBM, or SGI.

Keyboard

The operator enters commands, parameters, and other alphanumeric information into the
data system through a keyboard. The keyboard is similar to keyboards used with other
computers, with keysfor letters and numbers, and a set of special keys, such as Contral,
Delete, Backspace, and Return. These special keys are particularly useful for editing
commandsin theinput window. “ Command Line Editing and Reentry,” page 96 coversthis
use of the keyboard.
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There are also a series of function keys, labeled F1 through F9, on the top row of the
keyboard. These functions keys can be used as an aternative to the mouse in selecting
buttonsin the VNMR menu system. Thistopic is discussed further below.

The two columns of keys on the left side of the keyboard (L1 to L 10 on some keyboards)
and the function keys F10 to F12 are not used in VNMR but can be helpful for working in
the OpenWindows or UNIX environment. For example, positioning the cursor over a
window and then pressing the Open (L7) key changes the window into an icon. To do the
opposite, open an icon, position the cursor over the icon and press Open (L 7). Or to move
awindow to the front of other windows, move the cursor over any part of the window and
press the Front (L5) key.

Remote Status Module

The optional remote status moduleis asmall - ~
enclosure with indicators and displays, usually
placed next to the host computer display. Although
considered here as part of the user interface, the
remote status module actually connects directly to
the NMR console, not to the host computer like the
rest of the user interface.

o
N
O
=

ACQ LOCK SPIN  PFG RCVR

The YNTYINOVA and UNITY plus versions of the — OvEL
module are shown in Figure 8. From top to bottom, © R 0°
the module contains the following indicators and 200 o
dlsplays © Wre 0 180
* VT indicator displaysthe status of the variable o 0°
temperature unit. 700 Q%
» Digital readout displays the temperature from o wre 0
theVT controller. CHANNEL 3 0o
@ XMTR
» Analog 0-to-100 meter displaysthe lock level. 00 (oEd
» ACQ, LOCK, SPIN, PFG, and RCVR OVFL O vrG 0 1
indicators display the status of acquisition, Pt o°
lock, spin, pulsed field gradient, and receiver 700 0w
overflow, respectively. 0w 0
« XMTR, WFG, 0, 90, 180, and 270 indicators
for CHANNEL 1 display the status of the
transmitter, waveform generator, and phase )
information for channel 1. The same display
appears for up to three more rf channels, Figure8. Remote Status Module
depending on the number of channels
configured on the system.

The UNITY version of the remote status module displays the status of lock, spin, observe
transmitter, decouple transmitter, acquisition, and rf overload. In addition, the status for
observe 90°, observe 180°, decouple 90°, and decouple 180° phase shifts are shown. The
module also contains alock level meter.

MERCURY-VX, MERCURY, and GEMINI 2000 systems use a spin light and meter on the
magnet leg. If thelight is off, the sampleis not spinning, If thelight isflashing, the spin rate
isnot at the requested rate. If the light is steady, the spin rate is at the requested rate.
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VNMR Display Screen

The VNMR display screen shows the operator what is happening with the data. Figure 9
showsatypical configuration of the windowsin the display screen after logging in on adata
station system (not configured for acquisition).

Status window

~_ =] Jnmr JhER T
Seq:  stdlh Exp:1 Index: 1

Input 0
window

Abort Acq Cancel Cmd GLIDE Main Menu| Help| Flip Resize
Menu / Workspace| Setup| Acquire| Process| Display Analyze| File DATA| AutoProcess| Autoplot| More

- Ynmr =0
buttons
Graphics
window

=

Acquisition thserve Ghamel Sample hoq & Ubs
Spect width 5998.8 Hz ME Nucleus H1 Date Jul 29 96
heg. time 250183 sec ..f Spect Freq. [400.075 M File fidid. £id Decowplers
Acquired complex pts 15008 offset 0.0 Hz .| Solvent [GHCT3 Sequence
da interface Recycle delay i sec f obs pulse [775 us .| temperature(29 i Friugs 8 cond,
Transients 16 aver £E
P
Steady state i LETEED)
Calibration: Chamel : Nucl.  Status Process! 2
pis2 pulse: {7775 us thserve :Hl o
pover 55 Decovpler  : HL -~
Decoupler? - aElr
Decoupler3 - LCNMR/STARS
Text
Gradient Type: nng
Spari
Setup EXP

Figure9. VNMR Display Screen Label tabs

We will describe these windows according to their position in Figure 9, but like other
windowing systems, you can move and close the windows as you want.

Standard Windows

The VNMR display screen contains a number of windows. At the top is the combined
status, input, and menu system buttons windows. These windows appear as three separate
windows when in use but can move as a single unit on the screen. The graphics window is
in the middle of the screen and at the bottom of the screen isthe dg window.

If the system is configured to perform acquisition, not just to be a stand-al one workstation,
the right side of the screen often displays two other windows—the Acquisition Status
window and the Acquisition window.

Status Window

On most systems, the status window occupies the top two lines of the VNMR display as
well asathree-line scrollablewindow that appears bel ow thetop two lines. Figure 10 shows
how atypical status window might look.
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Seq: s2pul Exp:3 Index: 1
Ip=-70. 1754
rp=64. 1578

Figure 10. Status Window and Input Window

Each part of the status window displays important information about the system:

» Thefirst lineis astatus line that informs the operator about the system action in
progress. Near the center of thislineisthe name of the pulse sequence requested by
the operator ("Seq:  s2pul ” in Figure 10). The sequence name is stored in the
psl abel parameter. The status line continues with an indication of the current
experiment number (“Exp: 3” in Figure 10). This number refers to the experiment
currently displayed on the screen, which is the experiment the operator can currently
control. How the data system defines an experiment is discussed below. Short
messages frequently appear on the right end of status line to identify the particular
program that is executing, such as“FT” when a Fourier transform isin progress or
“CONT” when a contour plot is being drawn.

» Thesecond linedisplaysthe current plane during 3D datadisplay. Inthe absence of 3D
data, the second lineis blank.

» Thescrollable window is generally used to display system messages, such as
“Acqui si tion Conpl et e” or the value of a parameter, or to display error
messages, suchas“Error i nlnput fromTer nm nal " The advantage of a
scrollable window isthat if a message has scrolled out of view, it can be retrieved by
clicking on the scroll bar along the side of the window. You can edit text in thiswindow
by highlighting the text you want to copy or move using theleft mouse button, and then
pressing the right mouse button to pop up an Edit menu.

Only VnmrX installations feature the scrollable window. Other systems display asingle
line only. If VnmrX isinstalled on your system, you may want to change the size or even
the existence of this window. To change the number of linesin the window, open the
$HOVE/ app- def aul t s/ Vnnr fileor ~/ app- def aul t s/ Vnnr with atext editor
and change the number (preset at the factory to 0) at the end of the* VNMR* er r or Li nes
entry. To set the scrollable window to a single-line window, change the

*VNMR* er r or Li nes entry to 1 by preceding the linewith the! character.

If the scroll bar is not there, theer r | og command displays the last ten error messagesin
the dg program. The globa parameter er r | ogl en controls the number of lines
displayed, ten linesisthe default. er r or | ogl en isan optional variable and must be
created with the following command:

create('errloglent',”integer',"'global')
errl ogl en=20
flush

Note that the status window only provides information about the experiment in progress
and does not reflect user input.

Input Window

Below the status window, enclosed in a box, is the input window. Thiswindow isthe only
place to type VNMR commands, and it must be active before you can type input.
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On most systems, you activate the window by moving the mouse pointer into one of the
VNMR windows and pressing the left mouse button. The cursor (a small box) becomes
solid to indicate that the computer is ready for input from the keyboard.

As you type input, the cursor moves to the right indicating the current input position.
Pressing the Return key terminates the end of one line of input. Commands can be strung
together across the input block with spaces separating them. They can aso be entered
separately with Return pressed after each command. After Return is pressed, the computer
checks the line you typed for correct syntax and then acts on the input.

Refer to Chapter 5, “Using the Command Mode,” , for a detailed description of entering
commands and parameters into the input window, including editing your input from the
keyboard.

Menu System Buttons

Below the input window are two rows of menu system buttons. Each row is considered a
separate menu. Figure 11 shows atypical arrangement of the buttons on a data station (on
asystem configured as a spectrometer, an Acgi button appears): on thetop isthe Permanent
menu, below that isthe Main menu (which is displayed by clicking on the Main menu
button in the Permanent menu).

Abort Acg| Cancel Cmd| GLIDE| Main Menu| Help| Flip| Resize|

Horkspace| Setup| Flcquire| Proce55| Displag| l'—'|nalgze| File| More|

Figure1l. Menu System Buttons

To make a selection in the menu system, click on the desired menu button with the | eft
button of the mouse. The menu system is organized so that the menu and button you most
likely will need is on view, but if the button you want is not visible, clicking a series of
buttons should bring it into view.

For example, oneway to exit VNMR isto click on the Exit VNMR button, but if the menus
displayed on your screen appear the same as shown in Figure 11, the Exit VNMR button is
not on view. You quickly realize that clicking on the More button in the Main menu makes
anew menu appear that includes Exit VNMR asthe fourth button (labeled as Exit VNMR).
This means that to exit VNMR you should click on Main menu, then click on More, and
finaly click on Exit VNMR.

As a shorthand notation to describe this action in VNMR manuals, we will write Main
Menu >More > Exit VNMR. Chapter 4, “Using theVNMR Menu System,” describes all
of the buttonsin the standard menus.

Thelabel and action for all buttonsin the VNMR menu system can be customized for local
use. The procedure is described in the manual VNMR User Programming.

Graphics Window

Below the menu buttonsisthe main VNMR graphicswindow. In thiswindow are displayed
FIDs, spectra, contour plots, and other types of NMR data. The graphics window also
displays files when the File button in the Main menu is selected. Specific commands that
display information in thiswindow are explained throughout this manual, with instructions
as to how to interact with the displayed information.

The graphics window can be either small, in which the graphics window and the dg
program can be viewed at the same time, or large, in which the graphics window coversthe
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full screen. You can change sizes through the menu system or by entering acommand in
the input window:

» To enlarge the graphics window to fill the screen, select the Resize button in the
Permanent menu or enter thel ar ge command.

» Toreducethe size of the graphicswindow to the small size, select the Resize button in
the Permanent menu or enter thesmal | command.

» Toalternately uncover and conceal the dg program when it is covered by the graphics
window, click on the Flip button in the Permanent menu or enter thef | i p command.

If VNMR is busy executing a command, the mouse pointer becomes a miniature clock or
hourglass when positioned over the graphics window.

dg Program

At the bottom of the screenisthe dg program, whichisused to display parameter lists, line
lists, help files, and other alphanumeric information. For example, entering the dg
command in theinput window produces adisplay of acquisition and processing parameters
and their valuesin the dg program similar to Figure 12.

Thedg programisstrictly an output window; text input occurs only in the input panel near
thetop of the screen. Some output to the dg program might produce moreinformation than
can be displayed on asingle screen. In this case, a scroll bar appears a ong the edge of the
window. (On some systems, the scroll bar is always present.) Click on the scroll bar with
the mouse to retrieve materia that has scrolled out of view.

You can edit text in this window by highlighting the text you want to copy or move using
the left mouse button, and then pressing the right mouse button to pop up an Edit menu.

ACQUISITION SAMPLE PROCESSING FLAGS
sfrq 500.618 date Harch 8. 7 1b 50.00 il n,
tn H1 1995 sb not used in n
at 2.305 solvent cdcl3  gf not used dp y
np 29952 Tile exp awc not used hs nn
Su 6497.7 DECOUPLING 1sfid not used SPECIAL
fb 3600 dn H1 phfid not used temp not used
bs not used dof 74.7 wtfile
55 0 dm nnn proc ft
pu 23.0 dmm c fn not used
pl 0 dmf 200 math f
d1 0 dlp 20
d2 0 werr react
tof 1100.0 wexp procplot
nt 16 wbs
ct 0 wnt wft

Figure12. Typica Parameter Display in dg Program

Tcl Version of dg Window

The Tcl (Tool Command Language) version of dg (Tcl-dg) provides an interactive test
window. Output to dg is available in one of its panes, but Tcl-dg provides much more
capability, including interactive parameter adjustment in a variety of waysin addition to
action buttons.
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TheTcl version of thedg programresidesinthet cl / bi n directory of theVNMR system
directory. A Tcl script can be sent to the Tcl version of the dg window that makes the
entries in the display interactive and allows customization of the layout.

If theTcl version of thedg window isnot active, thet ¢l commandinVNMR doesnothing
For more information about Tcl scripts, see VNMR User Programming.

Selecting the Interactive dg Window

Thedg interfaceis selected by setting the UNIX environmental variablevnnr t ext tothe
full path of thedg program. Thefollowing lineinthe .l ogi n file selectstheinteractivedg
window:

setenv vnnrtext $vnnrsystenitcl/bin/dg

Deselecting the Interactive dg Window

If you comment out the previouslinewith a# character in front of it, the noninteractivedg
window will be selected.

Configuring the dg Window

The dg window has a built-in configuration tool. You can activate this tool by
simultaneously holding down the Control key and pressing the left mouse button over a
label tab. Use thistool to move items around on the dg window and create or remove new
items. For more information about configuring the dg window, see “Customizing the
Interactive dg Window” in chapter 6 of the User Programming manual.

CONSOLE and VNMR Shell Windows

If OpenWindowsis running, in the upper
right-hand corner of atypica VNMR
screen display are two icons for shell
windows, CONSOLE and VNMR, as

;hownin Figure 13. Under CDE, these CONSOLE VMR
icons are not needed.

The CONSOLE shell window is Figure13. CONSOLE and VNMR
automatically created when OpenWindows Shell Windows

is started at login time (do not confuse this

window with the NMR console). This window is used by the UNIX operating system to
display diagnostic messages such as“su command succeeded for user A’ or
“starting Acqproc.” To seethese messages, double click the CONSOLE icon with
the left mouse button. Do not quit the CONSOL E shell window; otherwise, system
messages are written to the background or workspace, causing the window graphics to
scroll off the screen. However, if you are using CDE, you can quit this window.

TheVNMR shell window iconisalso automatically created when OpenWindowsisstarted.
Because every UNIX command must be started from a shell window, the Vhmr command
to start VNMR is entered in this window. Certain diagnostic messages from Vnmr are
displayed inthe VNM R window. Again, do not quit thiswindow. However, if you areusing
CDE, you can quit this window.

For details about these windows under OpenWindows, seethefile. openwi n-i ni t.

Optional Windows

In addition to the standard VNMR windows described above, many other windows are
possible, some of which you will use so frequently that you may want to make them appear
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automatically when you enter VNMR. Perhaps the most important optional windows from
VNMR arethe Acquisition window and the GLIDE user interface. Many other options are
available from the Workspace menu that pops up from the workspace, including VNMR
Online, Shell Tools, Clock, and Performance Meter.

Acquisition Windows

If the system is not just a stand-alone workstation but is connected to a spectrometer, the
right side of the screen can be used for two optional acquisition windows:

» The Acquisition Status window displays information about the status of data
acquisition: |s data being acquired or is the system idle? How many transients have
been completed (CT), and what is the estimated compl etion time of the experiment?
What is the spinning speed? What isthe lock level? The Acquisition Status window is
strictly an output window. Use of this window is described in Chapter 4.

* IntheAcquisition window, you havethe ability to interact with the acquisition console.
On UNTTYINOVA systems, this window can be present at any time. On other systems, it
can only be active (“CONNECTED") when an acquisition is not in progress. In the
Acquisition window, the mouse can be used to gject and insert samples(if the hardware
isavailable), turn the spinner on and off, adjust thelock channel, and adjust the various
shim gradients. Use of thiswindow is described in Chapter 3.

Both acquisition windows open automatically when you enter VNMR if your system is
configured for acquisition (not adata station). To otherwise open and close these windows,
see “Entering and Exiting VNMR,” page 39.

GLIDE Interactive Acquisition and Processing Window

The GLIDE interactive data acquisition and processing window, shown in Table 14, is
activated by clicking on the GLIDE button in the Permanent menu or by entering the
gl i de command in the input window.

g | -

Glide | Setup Exit | Help

Figure 14. GLIDE User Interface Window
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Refer to Chapter 3, “Using GLIDE,” for a detailed

description of the GLIDE window. o Workspace

{ Acquisition Status

Workspace Menu YMMR Online
Ynmr
Many windows for programs are accessible from the Programs
pop-up Workspace menu, shown in Figure 15. Utilities
To open the Workspace menu and make a selection: Properties...
1. Movethe mouse arrow over any part of the Help...
workspace area of the screen (where no windows Desktop Intro..,
appear). Exit

2. Pressand hold down the right mouse button until
the Workspace menu appears.

Figure15. Workspace Menu
3. Continue to hold down the right mouse button under OpenWindows
and drag the cursor to the item you want.

4, If theitem you want has no small triangle to theright of it, ssimply release the mouse
button to select that item. After several seconds, the window appearsfor the program
you wanted.

If the item you want has a small triangle to the right of it (that is, the Programs and
Utilities items on the Workspace menu), that item has a submenu. To open the
submenu, continue to hold down the right button and slide the mouse toward the
right of the item, across the triangle, until the submenu opens, then move the cursor
to the item you want on the submenu and rel ease the button.

Here are some programs accessible from the Workspace menu that you will probably
frequently use:

Acquisition Status Opens the Acquisition Status window, one of theVNMR
acquisition programs discussed above.

VNMR Online Displays hypertext version of al your VNMR user manuals
including all the entriesin the VNMR Command and Parameter
Reference and all the pulse sequence statements in the VNMR
User Programming manual. Many users leave this program on
all thetime for quick retrieval of useful operating information.

Vnmr Activates the VNMR display window. If theVNMR display is

already active, selecting Vnmr creates a second instance of the
display (probably useless, click on ExitVNMR to quit).

Programs Opens a submenu with more choices, including these useful
programs:
Shell Tool Allowsyou to interact with the UNIX operating system. Many

users find a Shell Tool window the fastest way to copy, delete,
create, and edit files, do backups, write macros, change
passwords, monitor processes going on at the host computer,
and so on.

Clock Displays aclock that can be set many different ways, for
example, aseither analog or digital. Click on the clockface with
the right mouse button to open the Clock Properties menu that
allows customization.
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Performance Meter Givesyou an indication of how hard the CPU of your computer
isworking and is useful as amonitor of what processes are
going on in the background.

CDE Menu
Programs can a so be accessed from the CDE toolbar, shown in Figure 16.

— S ———

Figure16. CDE Toolbar

Closing and Opening Windows

Each of the windows on the screen can be closed and changed to asmall icon. When closed,
each window changesto asmall, distinctiveicon, asshownin Figure 17. This can be useful

Haster | e 2] JAcq.
unmr‘ text St t
Master | VHHA i W arus
Mast L ] Oizplay
UHMER WHMR VMR Acgstat acqi

Figure17. Iconsfor Closed VNMR Windows

when many windows are open and you would like more screen space.

To close awindow on Vnmr, move the mouse cursor to the line on the edge of the window
and click the right mouse button until a popup menu appears. Select Close from the menu.
Alternatively, you can move the cursor within the window you want to close and then press
the Open key (L7 on some keyboards) on the keyboard.

To open any of theseicons, move the mouse arrow over the desired icon and either double
click the left mouse key or press the Open key (L 7) on the keyboard.

CAUTION: You could exit the VNMR application from the closed icons, but do not
exit this way. The VNMR program keeps data and parameters in
internal buffers. If you exit from a closed icon, the buffers will not be
written to the hard disk and data will be corrupted or lost.

The correct way to exit from VNMR is to reopen the combined status and input window
(the icon containing the word “Master” four times) and then follow the procedurein
“Entering and Exiting VNMR,” page 39.

01-999160-00 A0800 Getting Started: VNMR 6.1C 51



Chapter 2. VNMR Basics

52 Getting Started: VNMR 6.1C 01-999160-00 A0800



chapter 3. Using GLIDE

Sections in this chapter:
e 3.1“Activating GLIDE,” this page
e 3.2“Using GLIDE,” page 54
e 3.3"Customizing Combination Experiments,” page 56

GLIDE isauser interface designed for walk-up NMR use. It facilitates setup, acquisition,
processing, and plotting tasks.To customize GLIDE, refer to the manual Walkup NMR,
which contains a more detailed description of thisinterface.

3.1 Activating GLIDE

When you open the GLIDE interface, shown in Figure 18, the menu overlays the top of the

VNMR window.
= [
Glide | Setup Help

Figure18. GLIDE User Interface Window

After GLIDE hasbeen activated, the GLIDE button in the Permanent menu acts asatoggle,
alowing the GLIDE window to be moved into view or hidden behind other windows.

Opening GLIDE

To open the GLIDE user interface window, do one of the following actions:
* Click onthe GLIDE button on the Main Menu.
» Enter thecommand gl i de inthe VNMR input window.

Closing GLIDE

To remove the GLIDE user interface window from the display but keep the program
running, click on the GLIDE button in the VNMR Permanent menu. To bring back the
GLIDE window, click again on the GLIDE button or enter the command gl i de.

To close the GLIDE program so it no longer is running, take one of the following actions:
 Click on the Exit button.
* Enter thecommandgl i de('exit').
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You might be asked to confirm that you want to exit GLIDE. Customizing thefile
gl i de_def aul t s (described in the manual Walkup NMR Using GLIDE) determines
whether or not you see the confirmation window.

3.2 Using GLIDE

54

The GLIDE interface makes obtaining spectra on the system extremely easy. Each
experiment accessed from the Setup button can be run in exactly the same manner. Only
three simple steps are required to run each experiment on the list:

* Insert your sample.
» Choose the experiment and solvent via the Experiment Setup window.
* Click on the Go button.

GLIDE containsanonfunctional icon box (labeled GLIDE) and six buttons. Setup, Custom,
Go, Exit, and Help. For descriptions of each of these buttons, refer to the Walkup NMR
manual.

Running a Standard Experiment

A typical session with GLIDE is described in the following step-by-step procedure for
running a 1D proton NMR in deuterochloroform.

1. If the GLIDE user interfaceis not displayed, click the GLIDE button in the
Permanent menu.

2. Inthe GLIDE user interface, click on Setup.
The Experiment Setup window appears on the screen.

3. Using the right mouse button, click on the menu button labeled Experiment.
A menu with alist of available experimentsis displayed.

4. Scroll through the experiment list by holding down the right mouse button and
dragging the pointer through the choices. Release the right mouse button when the
Proton 1D option is highlighted.

5. Using the right mouse button, click on the menu button labeled Sol vent .
A menu with alist of available solvents pops up.

6. Scroll through the solvent list by holding down the right mouse button and moving
the pointer through the choices. Release the right mouse button when the CDCI3
option is highlighted.

7. If youwant to enter afile namefor saving the dataor enter text for your sample, click
on the field labeled Save As with the left mouse button and begin typing.

To enter text, which will be printed along with parameters on the spectrum, click in
the box below the label Text. One click positions the insertion point (and cursor) at
that spot in the text. Two clicks highlights the single word under the pointer. Three
clicks highlights the entire line. Four clicks highlights the entire text. In all cases,
highlighted text is deleted and replaced as soon as you type any character (including
the space bar). Multiple line texts are supported.

8. If your system has automatic insert and €ject capability, buttons for insert and gject
appear in the window:

Getting Started: VNMR 6.1C 01-999160-00 A0800



9.

10.

3.2 Using GLIDE

 If asampleiscurrently in the magnet, click on the Eject button to gject the
sample. Next, insert your sample and click the I nsert button to insert the sample
into the magnet.

« Alternately, if asample changer isattached to your system, enter thelocation of
the sample in the sample tray, using the field labeled L ocation.

« If you do not have the auto insert and €ject feature on your spectrometer, the
Insert and Eject buttons are not displayed and you need to manually insert your
sample.

Click the Setup button to exit from the Experiment Setup window.

Acquisition does not begin at thispoint. GLIDE isonly setting up parameters. Once
you click Setup, the Experiment Setup window disappears, the Custom and Go
buttons become active, and the Custom Setup window appears.

To use default values, click on Go in the GLIDE interface to acquire a spectrum.

The system will autolock, autoshim, acquire, process, and plot the data using the
default parameters.

enter Program

GLIDE experiments can also be accessed from the ent er program. The experiment file
created by ent er isnow saved in adirectory of the same name. For example, the
commandent er (' abc' ) createsadirectory namedabc.A filenamed abc and another
directory named abc. macdi r will bein that directory. abc has the experiment
information, and abc. macdi r has GLIDE-related information for the automation run.

Customizing a 1D Experiment

In addition to the previously outlined scenario, GLIDE permits you to customize
experiments to obtain, for example, a spectrum with a greater number of scans than the
default. As an example, assume that the default number of scans for carbon 1D on the
system is 1024. Your sample, however is quite concentrated and you need only 16 scans.
You can set up the carbon 1D experiment and modify the number of scans using GLIDE:

1

Follow steps 1 through 9 in the “Running a Standard Experiment,” page 54, but
instead of choosing Proton 1D, choose Carbon 1D in step 4.

The Custom Setup window appears. Thiswindow hasfour buttonsthat each open an
associated setup window with parameters that can be changed. These windows
permit the user to perform in two different modes of operation:

In the first mode, you customize acquisition, processing, and plotting parameters
displayed in the setup windows prior to initiating acquisition with the Go button. By
clicking the Close button in each setup window, the setup window is closed and the
parameter values are saved. We will use this mode in the following steps.

In the second mode, you also change parameters, but by clicking on the Do button
in each setup window, you immediately acquire (or reacquire) data, processthe data
with specified parameters or plot the data with the specified parameters. (Note that
each setup window is separate and immediate: clicking on Do in the Acquire Setup
window only acquires, clicking on Do the Process Setup window only processes,
and clicking on Do in the Plot Setup window only plots. This allows you to easily
explore the effect of changing parameters.)

Click ontheAcquire Setup button in the Custom Setup window. The Acquire Setup
window is displayed with the Number of Scans set to 1024.0 (if thisitem is not on
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view, use the scroll bar on the right side of the window to scroll it into view). Inthis
example, change the number of scans from 1024 to 16 by clicking on the line at the
end of the number and using the Back Space key to delete the current value. Typein
the new value of 16.

When you are done, click on the Close button to exit and save the change. Do not
click on the Do button at this point unless you wish to acquire data immediately.

Clicking on Do after making a changeisthe equivalent of entering thego command
in which acquisition begins but no further processing is performed.

Click on the Process button in the Custom Setup window. The Process Setup
window appears with the current values of the Fourier Number and Line
Broadening. To change the value displayed, delete the number with the Back Space
key, type anew value, and click the Set button.

When you are done, click on the Close button to save any changes and exit. Do hot
click on the Do button unless you wish to process the data immediately with the
parametersyou have chosen (thisfeatureletsyou easily reprocessdataalready inthe
experiment).

Click on the Plot button in the Custom Setup window. The Plot Setup window
appears for customizing plot layouts. Make the changes you want.

When you are done, click on the Close button to save any changes and exit. Do hot
click on the Do button unless you wish to plot the data immediately with the
parameters you have chosen (this feature lets you easily make additional plots of
your processed data).

Exit the Custom Setup window by clicking on the upward-pointing triangle at the
bottom of the Custom button in the GLIDE user interface window.

Now that you have chosen al the parameters for acquisition, processing, and
plotting, click the Go button in the GLIDE user interface to initiate acquisition.

The datawill be acquired, processed, and plotted using the values set within the
Custom Setup windows.

3.3 Customizing Combination Experiments

56

In addition to setting specific parameter valuesin 1D experiments, GLIDE allows you to
select an arbitrary combination of valuesfrom alist of available experiments and separately
customize each sel ected experiment. As an example, to run 1D proton, COSY, and HMQC
experiments on a sample, do the following steps:

1

Open the Experiment Setup window, as described in “Running a Standard
Experiment,” page 54.

Select H1 and H1 detected Experiments from the Experiment menu.

Enter anamein the Save Asfield. Your entry will be appended to the directory name
inwhich all datawill be stored, i.e., ~vnnr sys/ dat a.

Click on Setup to retrieve standard proton parameters and activate the Custom
menu.

Click on the Acquireicon to open the Acquisition Setup window.
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6. Select the spectral window, number of transients, relaxation delay and pulse angle
for your sample. The spectral window you choose will be used for all experiments;
the other selections are used only for the 1D spectrum.

7. Click onthe COSY button in the top row of the experiment selection menu.

8. Inthe new window, shown in Figure 19, use the left mouse button to choose the
number of transients per increment and the number of increments in the COSY
experiment. The values that you choose are shown as depressed buttons.

COSY scans per inc: ’7 4| 8| PROTONNt/8|
COSY number of inc: 128 200‘256 ‘512 ‘5w1/40|

ﬁj Reset

Figure19. COSY Customization Window

9. When you have made your choices, click the OK button in the popup window to
closeit and add the COSY experiment to the experiment list. Thelistisdisplayedin
the VNMR text window and now has the entries PROTON and COSY.

10. Click on the HM QC button in the middle row of the experiment selection menu to
open the HMQC customi zation window shown in Figure 20.

HMQC Scans per inc: F 8‘16‘ 32‘PROTONnt/4|
HMQC number of inc: ’ﬁ 200‘256 \512 ‘Swl/lppm‘

| |
\% Reset

Figure 20. HMQC Customization Window

11. Makeyour selections and click on OK to add the HMQC experiment to the list that
appearsin the VNMR text window.

12. Click on the Close button to remove the Acquisition Setup window.

13. Click the upward-pointing triangle, at the bottom of the Custom icon, to close the
Custom menu.

14. Click the Go button in the main GLIDE menu.

Processing and Plotting Combination Experiments

Some processing and plotting automatically happens in GLIDE combination experiments.

The 1D proton spectrum is always processed and plotted, asisa COSY (if it isrun). Phase-
sensitive experiments are saved in the data directory for this sample (specified in the Save
Asfield in the setup window). To process and plot these experiments, the data must be

01-999160-00 A0800 Getting Started: VNMR 6.1C 57



Chapter 3. Using GLIDE

recalled and specific plotting actions must be taken. Data can be recalled and processed
with either Common Desktop Environment (CDE) or VNMR menus.

Recalling Data in CDE

Before recalling data, the VNMR command | i st enon must have previously been given
(once is sufficient) for the procedure to work.

To recall datawith the CDE FileManager, do the following steps:

1
2.

Change to the directory in which the data was stored.

Double-click theicon for the desired data (FID) to load and process the data, using
processing parameters (including the name of the processing macro) which were
stored with the data set. The OpenWindows FileManager cannot be used for this
purpose.

Recalling Data Using VNMR Menus

To recall and process data using VNMR menus, do the following steps:

1
2.

Click on the Main Menu button in the Permanent menu.

If you are not already in the data directory, click on the DATA button in the second-
level menu. If you are already in the desired directory, choose Filesfrom the second-
level menu.

If you used the DATA button, find the name of the directory containing the datayou
want to recall and highlight it by clicking on it with the left mouse button.

Click on Set Directory in the second-level menu.

Find the name of the data file you wish to load, highlight it, and click the L oad
button in the second-level menu to recall data and processing parameters, including
any processing macro names.

To process the data, click onthe Main M enu button in the top-level menu and then
click on the AutoPr ocess button in the second-level menu.

After the data has been processed, you are | eft in the appropriate interactive display
(1D or 2D), where you can adjust the expansion, vertical scale, or threshold before
making the plot. Refer to the User Guide: Liquids for details of the interactive 2D
display.

When the display has been adjusted to your satisfaction, click on Autoplot in the
second-level menu to plot the currently displayed portion of the spectrum.

If high-resolution 1D spectra are available (in the current data directory), they will
be plotted along the edges of the 2D spectrum to aid in interpretation.

Walkup NMR

Refer to the Walkup NMR manual for detailed instructions on how to perform “walkup
NMR” experiments and system calibrations using the GLIDE interface.
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Sectionsin this chapter:
e 4.1 “Working With Menus,” page 60
e 4.2 “Customizing the Menu System,” page 64
* 4.3“Menu System Step-by-Step,” page 64
* 4.4 “Permanent Menu,” page 65
e 45“Main Menu,” page 65
* 4.6 “Workspace Menu,” page 66
o 4.7"“Setup Menus,” page 67
» 4.8"Acquire Menu,” page 70
+ 4.10“Display Menus,” page 77
e 4.11"Analyze Menus,” page 81
e 4.12“FileMenus,” page 87
* 4.13"“Secondary Main Menu,” page 91

Like most software, the VNMR software package can be operated by using a keyboard to
type in commands and parameters, thus causing spectrato be acquired, processed, plotted,
etc. But VNMR software also includes an extensive series of menus, which at any time
provide a number of buttons that allow access to the essentia functions of operating an
NMR spectrometer—experiment setup, acquisition, data processing, display, plotting,
analysis, and more. Many userswill be ableto operatetheir spectrometer for hoursat atime
with little or no resort to the keyboard.

The VNMR menu system provides an excellent mechanism for new users to begin
acquiring or processing data with little or no training. It isn’t necessary to know that wf t
isthe command that performs aweighting of the FID and a Fourier transform, because the
button marked Weight, Transform is self-explanatory. It also isn’t necessary to know that
dpcon to displays a 2D contour plot, because a button marked Contour Plot is available.

Using the buttons is simplicity itself—move the mouse arrow or cursor to a point over the
desired menu button, then click (press the mouse button and release) the left button on the
mouse. The function keys F1, F2, or F8 etc. on the keyboard can be used as an aternative
method for selecting thefirst eight menu buttons on all menus except the Permanent menu
(described in the section “ Permanent Menu,” page 65): key F1 selects menu button 1, F2
selects button 2, F8 selects button 8.

Despite the user-friendly labels on the menu buttons, you may be unclear about what a
particular button choicewill do. Clicking on the button labeled Help in the Permanent menu
(which is always available) causes a help screen to be displayed in the text window. This
screen provides an explanation of each of the menu buttons and explainsthe function of the
three buttons on the mouse for the menu buttons on view.
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4.1 Working With Menus

60

At all times, two rows of menu choices are accessible to you on the screen. The upper row,
which can be sel ected only by using the mouse (and not by function keys), isthe Permanent
menu. Although the labels and actions of these buttons are customizable (see the manual
VNMR User Programming), their functions do not change during aVNMR session.

Abort Acq| Cancel Cmd| GLIDE| Main Menu| Help| Flip| Resize| acqil

L ocated bel ow the Permanent menu is another row of up to 20 buttons whose choices vary
depending upon which menu is on display. The default is the Main menu, which contains
the following buttons:

Morkspacel Setupl ﬁcquir‘el F"rocessl Displagl ﬁnalgzel Filel I’Iorel

The Main menu can always be activated by clicking on the Main menu button in the
Permanent menu. You can make selections in the Main menu by either clicking on the
button or by pressing one of the F1-F8 keys, for example, to select Setup, press F2.

Making a selection on the Main menu causes a different set of buttons to replace the Main
menu. For example, if you select the More button, the following extension of the Main
menu, called the Secondary Main menu, replaces the Main menu:

Write Pulse Sequencel ConFigurel UNIXl Exit VNHRl Ret.urnl

By clicking on the Return button (or pressing F5) in the Secondary Main menu, the Main
menu now replaces the Secondary Main menu—you are back where you started.

Similarly, you can display dozens of menus, each with buttons capable of certain actions
affecting system operation. For reference, Table 3 outlinesthe default version of theVNMR
menu system (see “ Customizing the menu System” below). Menu buttons that call another
menu are underlined in the list.

If your prefer, you can aso call up a particular menu by typing menu( menu_nane) ,
where menu_nane isthe name of the menu (e.g., mrenu(' wor kspace') callsupthe
Workspace menu). Some menus have a separate command; for example, entering the
command f i | es displaysthe Files Main menu. For the names of menu files, look in the
/vnnr/ menul i b directory.

Note that selecting a particular button may produce more than one action, depending on the
current value of certain parameters, the nature of the data, or any other identifiable factor.
For example, in the case of the Main menu, the Process and Display buttons both first look
to see whether the experiment holds 1D or 2D data, and then display a 1D or 2D menu
appropriate to the experiment.

Interactive Programs with Menus

The VNMR software contains a number of interactive programs—dconi , df ,ds, | | 2d,
etc.—with menus that operate the same as the main menu system. Table 3 includes these
programs and menus. To run these programs, enter the program name (e.g., dconi ). Since
these programs are integrated into the main menus system, each can a so be called from one
or more of the buttons in the menus listed in Table 3.
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Table3. VNMR Menu System (Part 1 of 3)

Note: Underlined button labels means that the button displays another menu.

Permanent Menu (always present), page 65
Abort Acq. Cancel Cmd, GLIDE, Main Menu, Help, Flip, Resize Acqi

Main Menu (from Main Menu button in Permanent menu), page 65
Workspace Setup Acquire Process Display Analyze File More

Workspace Menu (from Workspace button in Main menu), page 66
Library Exp2 Exp3 Exp4 Exp5 Exp6 Create New Delete

Setup Menu (from Setup button in Main menu), page 67
H1,CDCI3 C13,CDCI3 Nucleus,Solvent Sequence App Mode Acquire

Nucleus Selection Menu, page 68
H1 H2 C13 N15 F19 P31 Other Return

Solvent Selection Menu, page 68
CDCI3 D20 Benzene DMSO Acetone Other Return

1D Pulse Sequence Setup Menu, page 68
APT DEPT INEPT BINOM S2PUL More ID 2D Return

1D Pulse Sequence Setup Secondary Menu, page 69
D2PUL SSECHO XPOLAR More 1D 2D Return

2D Pulse Sequence Setup Menu, page 69
COSY COSYPS HETCOR NOESY ROESY 1D More 2D Return

2D Pulse Sequence Setup Secondary Menu, page 70
DQCOSY HET2DJ INADQT HOM2DJ TOCSY_1D More 2D Return

Applications Mode Menu, page 70
Standard Imaging Return

Acquire Menu (from Acquire button in Main menu), page 70
Show Time Go Go,Wft Go,Periodic Wft Automatic

1D Data Processing Menu (from Process button in Main menu), page 71
Display FID Select Params AdjWeighting Transform Weight,Transform

Interactive 1D FID Display Menu—df program, page 71
Box Imaginary Expand sfwf Dscale Phase Return

1D Processing Parameter Setup Menu, page 72
No WT Resolve Broaden ->AV FN:Small Normal Large Return

Interactive Weighting Menu—wti program, page 72
next fid Ib sb sbs gf gfs awc return

Interactive 1D Spectrum Display Menu—ds program, page 73
Box PartIntegral Full spwp Mark Phase Next Return

(continued on next page)
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Table3. VNMR Menu System (Part 2 of 3)

2D Data Processing Menu (from Process button in Main Menu), page 73
Select Params AdjWeighting Phase F2 Transform F2 Full Transform

2D Processing Parameter Setup Menu, page 73
No WT Sinebell Pseudo ->PH FN:Small Normal Large Return

2D Interferogram Processing Menu, page 74
Color Map AdjWeighting F1Transform Reprocess

Interactive Weighting Menu—wti program, page 72
next fid Ib sb sbs gf gfs awc return

Interactive 2D Color Map Display Main Menu—dconi program, page 74
Box Trace Proj Expand Redraw Plot Peak Return

Interactive 2D Display Projection Menu—dconi program, page 75
Hproj(max) Hproj(sum) Vproj(max) Vproj(sum) Plot Cancel
Interactive 2D Peak Picking Main Menu—Il2d program, page 75
Auto Edit File Display Return

2D Peak Picking Automatic Menu—II2d program, page 75
Box Peak Volume Full Both Adjust Reset Return

2D Peak Picking Edit Menu—II2d program, page 76
Box Mark Unmark Full Clear Combine Next Return

2D Peak Picking File Menu—II2d program, page 76
Read Read Text Write Text Backup File Return

2D Peak Picking Display Menu—II2d program, page 76
Hd Pk Hd Num Hd Box Hd Lbl ShAll Hd all Return

1D Data Display Menu (from Display button in Main menu), page 77
View Interactive Massage Size Reprocess Plot More

1D Data Manipulation Menu, page 77
DC Region BC Autophase AdjVS AdjIS AdjWP Return

1D Display Size Selection Menu, page 78
Left Center Right Full Screen Return

1D Plotting Menu, page 78
Plot Scale HP Params Params All Params Peaks Page Return

1D Data Display Secondary Menu, page 78
Lines Integrals Dssh Dssa AV Reference Return

2D Data Display Menu (from Display button in Main menu), page 79
Color Map Contour Image Size Massage Reprocess Plot More

2D Display Size Selection Menu, page 79
Left Center Right Full Screen Full with Traces Return

2D Data Manipulation Menu, page 79
DC(f2) DC(fl) Foldt Foldj Foldcc Rotate Normalize Return

2D Plotting Menu, page 80
All Contours Pos. Only Image All Params Params Page Return

2D Data Display Secondary Menu, page 80
Stacked Plot F2 Mode PH Reference Analyze Return

(continued on next page)
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Table3. VNMR Menu System (Part 3 of 3)

Analyze Menu (from Analyze button in Main menu), page 81
Exponential DEPT COSY Add/Sub Simulation Deconvolution Regrs

Exponential Analysis Menu, page 81
T1 Proc T1 Analysis T2 Proc T2 Analysis Plot Print Return

Automatic DEPT Analysis Menu, page 81
Process Display Plot Edit Printout Full Analysis Return

Automatic COSY Analysis Menu, page 82
2D Line List Find Correlations Plot Correlations Redisplay Return

Add/Subtract Menu, page 82
Clear Interactive Mode Add Spectrum Subtract Minimum

Interactive Add/Subtract Menu—addi program, page 83
Box Select Expand spwp sub save return

Spin Simulation Main Menu, page 83
Spin System Show Params Set Params Simulate Original_Next

Spin Simulation First Definition Menu, page 83
AB ABC A2B ABCD A2BC A3B other return

Spin Simulation Second Definition Menu, page 84
ABCDE A2BCD A3BC A2B2C A3B2 A3B2C other return

Spin Simulation Third Definition Menu, page 84
AX AXY AX2 AXYZ AX2Y AX3 other return

Spin Simulation Secondary Menu, page 84
list params assign display iterate observe :return main

Spin Simulation Line Assignment Menu, page 85
Il usell use fitspec auto assign iterate return main

Deconvolution Menu, page 85
Use Line List Use Mark Fit Results Show Fit Plot Add/Sub

Regression 1 Menu, page 86

x-linear x-square x-log dp-linear dp-quad dp-exp nextRt
Regression 2 Menu, page 86
y-linear y-square y-log dp-linear dp-quad dp-exp Next Rt

Regression 3 Menu, page 86
dp-linear dp-quad dp-cubic dp-exp plot dp output Return

Files Main Menu (from File button in Main menu), page 87
Set Directory File Info Tape Load Data Delete More Return

Directory Menu, page 88
Change Default Set Default Parent Home Nmr More Return

Directory Secondary Menu, page 88
NMR Create New Return

Files Information Menu, page 89
By Size By Date Return

Files Tape Menu, page 89
Directory Sizes Write Read All Return

Files Data Menu, page 90
Load Save FID Show Shims Load Shims SaveShims More Return

Files Data Secondary Menu, page 90
Load Params Save Params Return

Files Secondary Menu, page 90
Display Edit Copy Rename Return

(continued on next page)
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4.2 Customizing the Menu System

Most of the menus and help files for the menu system can be customized for local use.
Information on how to customize the menus and help filesis provided in the manual VNMR
User Programming. The description of menus and help files in this manual appliesto the
default version supplied with the software.

4.3 Menu System Step-by-Step

64

The following exampl e takes you through the process of recalling some stored data,
processing it, displaying it, and plotting it. Go through it once exactly as described to get a
feel for operating the system. Then go through it again, trying some of the different choices
that were available to you along the way. You might also try going through the example
using the function keys instead of the mouse.

1
2.

10.

11

12.

In the Permanent menu, click on Main menu.

Starting from the Main menu (the lower row of buttons), click on the following
buttons: File > Set Directory > Parent.

The graphics window shows alist of directories (entries with a slash as | ast
character) and files (if any). The status window (at the top of the screen) shows the
pathname of the directory you arein currently.

Click as many times as necessary on the Parent button until the message
“Di rectory now /” appearsin the status window.

Click the mouse on vnnr / so it turnsto inverse video, then click on Change.
You are now inthevnnr directory.

Click themouseonfi dl i b/ soitturnsto inverse video, then click on Change.
You arenow inthefi dl i b directory.

Click the mouseonthefi d1d. fi d soit turnsto inverse video, and then click on
Return > Load > Process > Transform.

A spectrum appears in the graphics window.

Click on Next > Dscale.

A scale appears under the spectrum

Move the mouse arrow to about 4 ppm and click the left mouse button.
The vertical line cursor moves to the point you clicked.

Move the mouse arrow to about 0.5 ppm and click the right button.

A second vertical line appears at the point you clicked.

Click on Expand.

An expansion of the region between the vertical cursorsfills the window.

Movethe mouse arrow above the group of peaks near 3.4 ppm and about halfway up
the graphics window. Click the center button of the mouse.

The vertical scale changes to bring the peaks to the location where you clicked the
mouse arrow.

Reversethis process by moving the mouse down towardsthe baseline, directly under
the same group of peaks, and click the center button again.
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13. If your system is set up for aplotter, plot the spectrum by clicking on
Return > Plot > Plot > Scale > Params > Page.

4.4 Permanent Menu

The Permanent menu is always avail able on the upper row of menu system. To make a
choice, move the mouse cursor over the button label with the action desired and click (press
down and release) the left mouse button. Unlike all other menus, the function keys on the
keyboard can’t be used to make sel ections on this menu. The following choices are standard
on the Permanent menu.

Button Description
Abort Acq Abort (terminate) an experiment (acquisition) currently in progress.
Cancel Cmd Cancel the currently active command, and all commands pending after that

one, regardless of whether the commands were initiated through the
keyboard, a mouse button, or by some other means.

GLIDE Activates the GLIDE user interface window. After GLIDE is activated,
clicking on the GLIDE button toggles the GLIDE user interface so it is
alternately hidden (actually placed in the back of other windows) and
displayed (brought to the front of other windows).

Main Menu Display the Main menu on the lower row of buttons (page 65).

Help Display the help screen for the currently active menu.

Flip Alternately uncover and conceal the text window. Used when the graphics
window covers the text window.

Resize Changesthe size of the graphics window. If the graphics window issmall (the

graphics window and the text window can be viewed at the same time),
clicking on Resize enlarges the graphics window to cover most of the screen.
Alternatively, if the graphics screenislarge, clicking on Resize reduces it
back to the default size.

When the graphics window covers the text output window, the Flip button
(above) is then used to alternately uncover and conceal the text window.

Acqi Opens an acquisition window. If your system is not configured for
acquisition, you will not see this button.

45 Main Menu

Of al of the menus, the most important isthe Main menu, because it serves asafocal point
from which al other menus can be reached. If you think of the menu system as atree, the
Main menu is the trunk from which all the other menus grow. Since the Main menu can be
reached at all times by using the Main Menu button in the Permanent menu, you can very
quickly get from any placein the menu system to any place else.

The choicesin the Main menu enable you to display ten second-level menus, including the
Secondary Main menu, which isan extension of the Main menu. Many of the lower menus
return directly to Main menu after the button actions on the lower menu are completed. To
make a choice on the Main menu and all lower menus, move the mouse cursor over the
button label with the action desired and click (press down and release) the left mouse
button.
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The Main menu isactivated by selecting Main Menu in the Permanent menu or by entering
the command nmenu(' mai n' ) intheinput window.

Button Description

Workspace Display the Workspace menu (page 66) for selection of the experiment
(workspace) to be used.

Setup Display the Setup menu (page 67) to set up parameters for data
acquisition.

Acquire Display the Acquire menu (page 70) to initiate data acquisition using

one of several modes.

Process If a1D experiment is active, display the 1D Data Processing menu (page
71) for processing data (weighting, Fourier transform).
If a2D experiment is active, display the 2D Data Processing menu (page
73) for processing data (weighting, Fourier transform).

Display If a1D experiment is active, display the 1D Data Display menu (page
77) for display of previously processed data.
If a2D experiment is active, display the 2D Data Display menu (page
79) for display of previously processed data.

Analyze Display the Analyze menus page 81) for access to various spectral
analysistools, including spin simulation, deconvolution, spectral add/
subtract, regression, and exponential analysis.

File Display the Files Main menu (page 87) to retrieve or store data, edit
files, etc.
More Display the Secondary Main menu (page 91) for other (Iless common)

choices, including writing a pul se sequence, opening atemporary UNIX
shell, and exiting VNMR.

4.6 Workspace Menu

All data acquisition and data processing is done using a series of files known collectively
asan experiment. Experimentshavenamesexp1 through exp9. Of these, all except exp5
can be used for general-purpose experiments (exp5 is used for the spectra add/subtract
mode). At any onetime, you are joined with (or connected to) a particular experiment, but
you can create up to nine experiments and switch back and forth between experiments
according to your needs.

Selecting Workspace from the Main menu displays the Workspace menu, which enables
youto display the current list of experiments, switch to any experiment, and create or delete
experiment files (exp1l is created by default and cannot be deleted). You can also enter
menu( ' wor kspace' ) to display the Workspace menu.

Button Description

Library Display in the text window the size, pulse sequence used, and text of
existing experiments.

Exp 2, Exp 3,... Join experiment exp2, exp3, ..., exp9.

Create New Create a new experiment, using the first available number.

Delete Delete an experiment, prompting for user input.
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4.7 Setup Menus

Selecting Setup in the Main menu activates the Setup menu, which is used to set up anew
NM R experiment. To compl ete the setup, additional menus can be displayed from the Setup
menu to select the nucleus, solvent, and pul se sequence.

Setup Menu

The Setup menu is useful for setting up new experiments from scratch or modifying
existing experiments, for example, switching from a“normal” 1D carbon experiment to an
APT experiment. You can also enter menu( ' set up' ) to display the Setup menu.

Button Description

H1,CDCI3 Set up a standard proton experiment with CDCI3 as solvent.

C13,CDCI3 Set up a standard carbon experiment with CDCI3 as solvent.

Nucleus,Solvent Display the Nucleus Selection menu (page 68) to set up a standard
experiment using menus to select nucleus and solvent.

Sequence Display the 1D Pulse Sequence Setup menu (page 68) to select a
sequence from alist of 1D and 2D pulse sequences.

App Mode Display the Applications Mode menu (page 70).

Acquire Display the Acquire menu (page 70).
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68

Nucleus Selection Menu

The Nucleus Selection menu sets the value of the transmitter nucleus parameter t n using
input from the user, then displays the Solvent Selection menu. The Nucleus Selection menu
is activated by selecting the Nucleus,Solvent button in the Setup menu, by entering the
command set up, or by entering menu( ' nucl eus' ).

Button Description

H1 Set nucleus for 1H.

H2 Set nucleus for 2H.

C13 Set nucleus for 13C.

N15 Set nucleus for 15N.

F19 Set nucleus for 1°F.

P31 Set nucleus for 3P

Other Shows prompt “Enter Nucleus of Interest:” and sets nucleus to that
value.

Return Display the Setup menu (page 67).

Solvent Selection Menu

The Solvent Selection menu sets the solvent to the value requested by the user, then returns
the user to the Setup menu. This menu istypically activated by a selection of anucleus on
the Nucleus Selection menu or by entering menu( ' sol vent' ).

Button Description

CDCI3 Set solvent for CDCl .

D20 Set solvent for D,O.

Benzene Set solvent for benzene.

DMSO Set solvent for DM SO.

Acetone Set solvent for acetone.

Other Shows prompt “Enter Solvent:” and sets solvent to that value.
Return Display the Setup menu (page 67).

1D Pulse Sequence Setup Menu

The 1D Pulse Sequence Setup menu provides setupsfor five 1D experiments and accessto
menus for 2D and additional 1D experiments. This menu is activated by clicking on the
Seguence button in the Setup menu or by nenu(' psgset').

Button Description

APT Set up an Attached Proton Test pulse sequence for CH,, multiplet
selection.

DEPT Set up a DEPT pulse sequence for CH,, multiplet selection, spectrum
editing, and signal enhancement.

INEPT Set up an INEPT pulse sequence for CH,, multiplet selection and signal

enhancement (this sequence not supplied with the GEMINI 2000).
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Button Description

BINOM Set up aBinomial Water Suppression pulse sequence (this sequence not
supplied with the MERCURY-VX, MERCURY, or GEMINI 2000).

S2PUL Set up a S2PUL pulse sequence for the standard two-pul se experiment.

More 1D Display the 1D Pulse Sequence Setup Secondary menu (below).

2D Display the 2D Pulse Sequence Setup menu (page 69).

Return Display the Setup menu (page 67).

1D Pulse Sequence Setup Secondary Menu

The 1D Pulse Sequence Setup Secondary menu provides setups for three more 1D
experiments. This menu is activated by clicking on the More 1D button in the 1D Pulse
Sequence Setup menu or by entering menu( ' psgset1').

Button Description

D2PUL Set up a standard decoupler pulse sequence.

SSECHO Set up a solid-state echo pulse sequence (only applicable on systems
with the solid-state NMR accessory installed).

XPOLAR Set up a cross-polarization pul se sequence for solids (only applicable on
systems with the solid-state NMR accessory installed).

More 1D Display the 1D Pulse Sequence Setup menu (above).

2D Display the 2D Pulse Sequence Setup menu (page 69).

Return Display the Setup menu (page 67).

2D Pulse Sequence Setup Menu

The 2D Pulse Sequence Setup menu provides setups for five 2D experiments and accessto
menus for 1D and additional 2D experiments. Thismenu is activated by clicking onthe 2D
button in the 1D Pulse Sequence Setup menu or by entering menu(' psgset 2').

Button Description

COosy Set up ahomonuclear correlation pulse sequence, absolute value.
COSYPS Set up a phase-sensitive, pure absorption COSY pulse sequence.
HETCOR Set up a heteronuclear correlation pulse sequence.

NOESY Set up a NOE 2D correlation pulse sequence.

ROESY Set up arotating frame NOE 2D correlation pulse sequence.

1D Display the 1D Pulse Sequence Setup menu (page 68).

More 2D Display the 2D Pulse Sequence Setup Secondary menu (below).
Return Display the Setup menu (page 67).
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2D Pulse Sequence Setup Secondary Menu

The 2D Pulse Sequence Setup Secondary menu provides setups for five more 2D
experiments and access to menus for 1D and additional 2D experiments. This menu is
activated by clicking on the More 2D button in the 2D Pulse Sequence Setup menu or by
entering menu( ' psgset3').

Button Description

DQCOSsY Set up a COSY with double-quantum filtered pul se sequence.

HET2DJ Set up a heteronuclear Jresolved 2D pulse sequence.

INADQT Set up a carbon-carbon connectivity 2D (2D INADEQUATE) pulse
sequence (this sequence not supplied with the GEMINI 2000).

HOM2DJ Set up ahomonuclear J-resolved 2D pulse sequence.

TOCSY Set up atotal correlation 2D pulse sequence (this sequence not supplied
with the GEMINI 2000).

1D Display the 1D Pulse Sequence Setup menu (page 68).

More 2D Display the 2D Pulse Sequence Setup menu (above).

Return Display the Setup menu (page 67).

Applications Mode Menu

Different applications modes give access to extra or different macros and menus if they
have been installed. The Applications Mode menu is entered by selecting App Modein the
Setup menu, or by entering the command menu( ' appnode’ ).

Button Description

Standard Set parameter appnode to' st andar d' and set system lookup paths
formacl i b, menul i b, and hel p to the standard directories/ vnnr /
macl i b, /vnnr/menulib,and/ vnnr/ hel p.

Imaging Set parameter approde to' i magi ng' and set system lookup paths
formacl i b, menul i b, and hel p to look in the imaging directories
defined by the parameters sy st enmrenul i bpat h and
syshel ppat h beforelooking in the standard system directories.

Return Display the Setup menu (page 67).

4.8 Acquire Menu

70

Data acquisition in avariety of modes can be initiated with the Acquire menu. This menu
istypically entered by selecting the Acquire button in the Main menu, by selecting the
Acquire button in the Setup menu, or by entering the command nenu(' acquire').

Button Description

Show Time Display time that current experiment takes if acquisition is started with
existing parameters.

Go Begin an acquisition with no subsequent data processing.

Go, Wit Begin an acquisition, and weight and Fourier transform the FID

automatically when acquisition is complete.
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Button Description

Go, Periodic Wit Begin an acquisition, and weight and Fourier transform the FID
periodically, after each bs transients are completed.

Automatic Begin an acquisition, and process data according to the parameterswbs,

wnt , and wexp.

4.9 Processing Menus

Two different data processing menus are possible, depending upon whether a 1D or 2D

experiment is active.

1D Data Processing Menu

The 1D Data Processing menu istypically entered by selecting the Process button in the
Main menu when a 1D experiment is active, by selecting the Reprocess button in the 1D
Data Display menu, or by entering the command menu( "' process_1D ).

Button Description

Display FID Display the Interactive 1D FID Display menu (below).

Select Params Display the 1D Processing Parameter Setup menu (page 72).

Adj Weighting Display the Interactive Weighting menu (page 72).

Transform Perform non-weighted Fourier transformation of all spectra, and then

Weight, Transform

display the Interactive 1D Spectrum Display menu (page 71).

Perform weighted Fourier transformation of all spectra, then display the
Interactive 1D Spectrum Display menu (page 73).

Interactive 1D FID Display Menu—df Program

The Interactive 1D FID Display menu (part of the df program) istypically entered by
selecting the Display FID button in the 1D Data Processing menu or by entering the
command df <(i ndex) >. If called with ani ndex number as an argument, the desired
FID number in amulti-FID experiment is selected; otherwise, the current index is used.

Button Description

Box -OR- If labeled Box, select two cursors (go to the box mode).
Cursor If labeled Cursor, select one cursor (go to the cursor mode).
Imaginary —-OR— If labeled Imaginary, display theimaginary FID.

Zero Imag —OR- If labeled Zero Imag, display the imaginary FID as all zero.
No Imag If labeled No Imag, remove the imaginary FID display.
Expand —-OR— If 1abeled Expand, expand to area between cursors (box mode).
Full If labeled Full, display full area (cursor mode).

sf wf Adjust the start and width of the displayed FID.

Dscale Toggle the display of atime scale.

Phase Enter the interactive phasing mode.

Return Return to last menu active before entering the df program.
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1D Processing Parameter Setup Menu

Parameters can be set up to the standard val ueswith one of the buttons onthe 1D Processing
Parameter Setup menu or they can be typed in and observed (e.g., type f n=8000). After
parameter selection, return to the 1D Data Processing menu with the Return button. The 1D
Processing Parameter Setup menu is activated by selecting Select Paramsin the 1D Data
Processing menu or by entering the command menu( ' procpar _1D ).

Button Description

NoWT Clear all weighting parameters.

Resolve Select default resolution enhancement parameters.

Broaden Select standard line broadening parameters.

->AV —-OR- If labeled ->AV, switch to the absol ute-value mode.

->PH If labeled ->PH, switch to the phase-sensitive mode. The value of the
parameter dng determines the button label.

FN: Small Select Fourier number for quick transform.

Normal Select Fourier number for normal size transform.

Large Select Fourier number for large transform with zero filling.

Return Display the 1D Data Processing menu (page 71).

Interactive Weighting Menu—wti Program

The Interactive Weighting menu (part of thewt i program) istypically entered by selecting
the Adj Weighting button in the 1D Data Processing menu, in the 2D Data Processing
menu, or in the 2D Interferogram Processing menu, or by entering the command

wt i <(i ndex) >. If called withani ndex number as an argument, the desired FID
number in amulti-FID experiment is selected; otherwise, the current index is used. This
menu is not user-programmable.

Button Description

next fid Increment FID/interferogram index.

Ib Select line broadening or exponential weighting. Negative gives
resolution enhancement.

sb Select sinebell constant. Negative gives squared sinebell.

sbs Select sinebell shift constant (only if sinebell is active).

of Select Gaussian time constant.

ofs Select Gaussian time constant shift (only if Gaussian time constant is
active).

awc Select additive weighting constant.

Return Return to last menu active before entering thewt i program.
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Interactive 1D Spectrum Display Menu—ds Program

The Interactive 1D Spectrum Display menu (part of the ds program) istypically entered
by selecting the Transform button or the Weight, Transform button in the 1D Data
Processing menu, or by entering themenu(' ds_1') or ds command.

Button Description

Box -OR— If labeled Box, select two cursors (go to box mode).

Cursor If labeled Cursor, select one cursor (go to cursor mode).

No Integral —-OR— If labeled No Integral, hides integral display.

Full Integral —-OR— If labeled Full Integral, display all integral regions.

Part Integral If labeled Part Integral, display every other region.

Expand —-OR- If 1abeled Expand, expand to area between cursors (box mode).
Full If 1abeled Full, display full area (cursor mode).

Spwp Adjust the start and width of the displayed spectrum.

Mark Mark cursor position (in cursor mode) or region (box mode).
Phase Enter the interactive phasing mode.

Th Interactively adjust the horizontal threshold.

Resets Interactively define or remove integral reset points.

Dscale Toggle on and off the display of a scale below the spectrum.
LvI/TIt Interactively adjust | vl andt |t parameters.

Set Int Set integral scaling.

Return Return to last menu active before entering the ds program.

2D Data Processing Menu

The 2D Data Processing menu is activated by selecting the Process button in the Main
menu when a 2D experiment is active or by selecting the Reprocess button in the 2D
Display menu. It can also be entered through the command nenu( ' process_2D ).

Button Description

Select Params Display the 2D Processing Parameter Setup menu (bel ow).

Adj Weighting Display the Interactive Weighting menu (page 72).

Phase F2 Perform a 1D FT of first FID to alow phasing along f2 dimension (only

active in phase-sensitive mode).

Transform F2 Perform afull set of transforms of the FIDs along the t2 axis and display
the Interactive 2D Color Map Display Main menu (page 74). Any
currently active weighting functions are used.

Full Transform Perform afull set of transforms, first along t2, then along t1, using any
currently active weighting functions. At the end of processing, display
the Interactive 2D Color Map Display Main menu (page 74).

2D Processing Parameter Setup Menu

Parameters can be set up to the standard val ueswith one of the buttons on the 2D Processing
Parameter Setup menu or they can be typed in and observed (e.g., typef n=512). After
parameter selection, return to the 2D Data Processing menu with the Return button.
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The 2D Processing Parameter Setup menu is activated by selecting the Select Params
button in the 2D Data Processing menu or by entering menu( ' procpar_2D ).

Button Description

NoWT Clear al weighting parameters.

Sinebell Select sinebell weighting over the whole FID length.

Pseudo Select “ pseudo-echo” weighting.

->AV —OR- If labeled AV, switch to the absolute-value mode.

->PH If labeled PH, switch to the phase-sensitive mode. The value of the
parameter dng determines the button label.

FN: Small Select Fourier number for quick transform.

Normal Select Fourier number for normal size transform.

Large Select Fourier number for large transform with zero filling.

Return Display the 2D Data Processing menu (above).

2D Interferogram Processing Menu

The 2D Interferogram Processing menu is activated by selecting the Transform F2 button
in the 2D Data Processing menu or by entering nenu(' process | F' ).

Button Description

Color Map Display the Interactive 2D Color Map Display Main menu (below).
Adj Weighting Display the Interactive Weighting menu (page 72).

F1 Transform Perform second Fourier transformation along f1.

Reprocess Display the 2D Data Processing menu (page 73) to repeat first Fourier

transformation.

Interactive 2D Color Map Display Main Menu—dconi Program

The Interactive 2D Color Map Display Main menu (part of thedconi program) is
activated by selecting Transform F2 or Full Transform in the 2D Data Processing menu, by
selecting Color Mapinthe 2D Interferogram Processing menu, or by entering the command

dconi .

Button Description

Box -OR- If labeled Box, select two pairs of cursors (box mode). If labeled Cursor,
Cursor select one pair of cursors (cursor mode).

Trace Select trace display mode.

Proj Display the Interactive 2D Display Projection menu (page 75).
Expand —OR— If 1abeled Expand, expand to area between cursors (box mode).
Full If 1abeled Full, display full area (cursor mode).

Redraw Repeat the last 2D or image display with current parameters.
Plot Plot current trace.

Peak Display the Interactive 2D Peak Picking Main menu (page 75).
Return Return to previous menu.

Getting Started: VNMR 6.1C
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Interactive 2D Display Projection Menu—dconi Program

The Interactive 2D Display Projection menu (part of thedconi program) is activated by
selecting the Proj button in the Interactive 2D Color Map Display Main menu.

Button Description

Hproj (max) Horizontal projection of the maximum intensity at each frequency.
Hproj (sum) Horizontal projection of the summed intensity at each frequency.
Vproj (max) Vertical projection of the maximum intensity at each frequency.
Vproj (sum) Vertical projection of the summed intensity at each frequency.

Plot Plot current projection.

Cancel Display the Interactive 2D Color Map Display Main menu (page 74).

Interactive 2D Peak Picking Main Menu—II12d Program

The Interactive 2D Peak Picking Main menu (part of thel | 2d program) is activated by
selecting the Peak button in the Interactive 2D Color Map Display Main menu.

Button Description

Auto Display the 2D Peak Picking Automatic menu (next)

Edit Display the 2D Peak Picking Edit menu (page 76)

File Display the 2D Peak Picking File menu (page 76)

Display Display the 2D Peak Picking Display menu (page 76)

Return Display the Interactive 2D Color Map Display Main menu (page 74).

2D Peak Picking Automatic Menu—I12d Program

The 2D Peak Picking Automatic menu (part of thel | 2d program) isactivated by selecting
the Auto button in the Interactive 2D Peak Picking Main menu.

Button Description

Box -OR- If labeled Box, select two pairs of cursors (box mode). If labeled Cursor,
Cursor select one pair of cursors (cursor mode).

Peak Automatically pick peaks.

Volume Automatically determine peak bounds and cal culate volumes.
Expand —-OR— If 1abeled Expand, expand to area between cursors (box mode).
Full If 1abeled Full, display full area (cursor mode).

Both Pick peaks and cal culate volumes.

Adjust Adjust peak bounds so that none overlap.

Reset Delete all peaksin the peak table.

Return Display the Interactive 2D Pesk Picking Main menu (page 75).
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2D Peak Picking Edit Menu—II2d Program

The 2D Peak Picking Edit menu (part of thel | 2d program) is activated by selecting the
Edit button in the Interactive 2D Peak Picking Main menu.

Button Description

Box -OR- If labeled Box, select two pairs of cursors (box mode). If labeled Cursor,

Cursor select one pair of cursors (cursor mode).

Mark Mark peak (cursor mode) or volume (box mode) at current cursor location(s).

Unmark Delete peak (cursor mode) or volume (box mode) at current cursor
location(s)

Expand —-OR— If 1abeled Expand, expand to area between cursors (box mode).

Full If 1abeled Full, display full area (cursor mode).

Clear Delete peaks and volumes of peaksin the current display area.

Combine Combine peaks into a single peak.

Label Prompt for and label peak (cursor mode) or peaks (box mode) with
15-character label.

Comment Prompt for and label peak (cursor mode) or peaks (box mode) with 80-
character comment.

Info Print information to text window about peak nearest the cursor.

Set Int Set volume scaling.

Return Display the Interactive 2D Peak Picking Main menu (page 75).

2D Peak Picking File Menu—II2d Program

The 2D Peak Picking File menu (part of thel | 2d program) is activated by selecting the
File button in the Interactive 2D Peak Picking Main menu.

Button Description

Read Read in abinary peak file

Read Text Read in atext peak file.

Write Text Write out atext peak file.

Backup File Prompt for afilename and copy current binary peak file to that file.
Return Display the Interactive 2D Peak Picking Main menu (page 75).

2D Peak Picking Display Menu—II2d Program

The 2D Peak Picking Display menu (part of thel | 2d program) is activated by selecting
the Display button in the Interactive 2D Peak Picking Main menu.

Button Description

Sh Pk—OR- If labeled Sh Pk, show a“+" at the location of each peak.

Hd Pk If 1abeled Hd Pk, hide (do not show) a“+" at each peak.

Sh Num -OR- If labeled Sh Num, show a peak number next to each peak.

Hd Num If labeled Hd Num, hide (do not show) peak numbers.

Sh Box -OR- If labeled Sh Box, show a box with the areaintegrated to get the volume of
Hd Box the peak. If labeled Hd Pk, hide this box.

Getting Started: VNMR 6.1C
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Button Description

ShLbl-OR- Ifl

abeled Sh Lbl, show a pesk label next to each peak.

Hd Lbl If labeled Hd Lbl, hide (do not show) peak labels.

ShAll Show “+”, number, box, and label for all peaks.

Hd Al Hide (do not show) “+”, number, box, and label for all peaks.
Return Display the Interactive 2D Peak Picking Main menu (page 75).

4.10 Display Menus

Two different menus for display of data are provided. The menu displayed depends on
whether a 1D or 2D experiment is active.

1D Data Display Menu

The 1D Data Display menu is activated by selecting the Display button in the Main menu
while a 1D experiment is active or by entering the command nenu( ' di spl ay_1D ).

Button Description

View Display normal 1D spectrum and scale. No interactive adjustment is
alowed.

Interactive Display normal 1D spectrum and allow for interactive adjustment.

Massage Display the 1D Data Manipulation menu (next).

Size Display the 1D Display Size Selection menu (page 78).

Reprocess Display the 1D Data Processing menu (page 71).

Plot Display the 1D Plotting menu (page 78).

More Display the 1D Data Display Secondary menu (page 78).

1D Data Manipulation Menu

The 1D Data Manipulation menu is activated by selecting the Massage button in the 1D
Data Display menu or by entering the command mrenu(' nassage_1D').

Button Description

DC Drift correct and display the selected spectrum.

Region Automatic selection of peak regions in the selected spectrum and
display the resullt.

BC Perform afifth-order baseline correction using the current integral reset
points to determine peak regions. Display the resulting spectrum.

Autophase Perform automatic calculation of the spectral phase parameters, then
display the result.

Adj VS Adjust vertical scale, then display the spectrum.

Adj IS Adjust integral scale, then display the spectrum.

Adj WP Adjust width of plot, then display the spectrum.

Return Display the 1D Data Display menu (page 77).
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1D Display Size Selection Menu

The 1D Display Size Selection menuisactivated by selecting the Sizebuttoninthe 1D Data
Display menu or by entering the command nenu( ' si ze_1D ).

Button Description

Left Set display for left half of the screen/page.
Center Set display for center of the screen/page.
Right Set display for right half of the screen/page.
Full Screen Set display for full screen/page.

Return Display the 1D Data Display menu (page 77).

1D Plotting Menu

The 1D Plotting menu isactivated by selecting the Plot button inthe 1D Data Display menu
or by entering the command menu( ' pl ot _1D ).

Button Description

Plot Plot the selected spectrum. If the integral is currently displayed, plot the
integral aswell.

Scale Plot an axis below the spectrum.

HP Params Plot parameters below the spectrum in a special format when the
plotting device is a Hewlett-Packard plotter.

Params Print parameters in the left upper corner of paper using “English-
language” format.

All Params Print parameters in the left upper corner of paper using “mnemonic”
format.

Peaks Plot peak frequencies above peaks.

Page Plot out the currently buffered plot and change paper.

Return Display the 1D Data Display menu (page 77).

1D Data Display Secondary Menu

The 1D Data Display Secondary menu is activated by selecting the More button in the 1D
Data Display menu or by entering the command nenu(' di spl ay_1D 2').

Button Description

Lines Display list of spectral line frequencies and amplitudes. The parameter
t h isused asthe listing threshold.

Integrals Display list of integral intensities using the current set of integral reset

points. If parameter i nt nod=" parti al ', every other integral is
listed. Ifi nt mod="ful | * ori nt nod=" of f ', every integral islisted.
Thei ns parameter acts as adivisor for thislisting of integral

amplitudes.
Dssh Display spectra horizontally with a scale under first spectrum.
Dssa Display spectrawith automatic adjustment of the parametersho and vo.

Display a scale under the first spectrum.
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Button Description

AV —OR- If 1abeled AV, switch to the absolute-value mode.

PH If labeled PH, switch to the phase-sensitive mode. The value of the
parameter dng determines the button label.

Reference Reference the spectrum so as to set the cursor position to zero on the
chemical shift scale.

Return Return to the 1D Data Display menu (page 77).

2D Data Display Menu

The 2D Data Display menu is activated by selecting the Display button in the Main menu
while a 2D experiment is active or by entering the command menu( ' di spl ay_2D').

Button Description

Color Map Display normal 2D contour display (color image or map) and allow for
interactive adjustment.

Contour Display atrue 2D contour display, comparable to plotter output (this
mode is slower than a simple color map).

Image Display grayscale image and allow interactive adjustment.

Size Display the 2D Display Size Selection menu (below).

Massage Display the 2D Data Manipulation menu (page 79).

Reprocess Display the 2D Data Processing menu (page 73).

Plot Display the 2D Plotting menu (page 80).

More Display the 2D Data Display Secondary menu (page 80).

2D Display Size Selection Menu

The 2D Display Size Selection menuisactivated by selecting the Size buttoninthe 2D Data
Display menu or by entering the command nenu(' si ze_2D').

Button Description

Left Set display for left half of the screen/page.
Center Set display for center of the screen/page.
Right Set display for right half of the screen/page.
Full Screen Set display for full screen/page.

Full with Traces

Return

Set display to use most of the screen/page, but leaving sufficient room at
the top and | eft for traces and projections.

Display the 2D Data Display menu (above).

2D Data Manipulation Menu

The 2D Data Manipulation menu is activated by selecting the Massage button in the 2D
Data Display menu or by entering the command mrenu(' nassage_2D').

Button

Description

DC(f2)
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Button Description

DC(f1) Drift correct the 2D data set along the f1 axis.

Foldt Perform atrigonal symmetrization (for COSY, COSY PS, COSY 3,
DQCOSY).

Foldj Perform a symmetrization in J-resolved 2D spectra (for HET2DJ,
HOM2DJ after rotation).

Foldcc Perform a symmetrization in 2D INADEQUATE (for CCC2D,
CCC2DQ).

Rotate Rotate spectral data by 45° (for HOM2DJ).

Normalize Normalize vertical scale for 2D display.

Return Display the 2D Data Display menu (page 79).

2D Plotting Menu

The 2D Plotting menu is activated by selecting the Plot button in the 2D Data Display menu
or by entering the command nenu( ' pl ot _2D ).

Button Description

All Contours Calculate a contour plot of the current data.

Pos. Only Calculate a contour plot of the positive current data.

Image Print a grayscale image on a dot matrix printer (LaserJet, QuietJet, or
InkJet—does not work on pen plotters).

All Params Print parameters on printer.

Params Plot parameters in the left upper corner of the paper.

Page Plot out the currently buffered plot and change paper.

Return Display the 2D Data Display menu (page 79).

2D Data Display Secondary Menu

The 2D Data Display Secondary menu is activated by selecting the More button in the 2D
Display menu or by entering the command nenu(' di spl ay_2D 2').

Button Description

Stacked Plot Display data stacked and whitewashed and allow for interactive
adjustment.

F1 Mode —-OR- If labeled F1 Mode, select the f1 axis to be horizontal.

F2 Mode If labeled F2 Mode, select the f2 axis to be horizontal.

AV —OR- If labeled AV, switch to the absol ute-value mode.

PH If labeled PH, switch to the phase-sensitive mode. The value of the
parameter dng determines the button label.

Reference Referencein both dimensions, set cursor positionsto zero chemical shift
on the scale.

Anayze Allow 2D analysis, including line listing and automatic COSY
correlation map.

Return Return to the 2D Data Display menu (page 79).
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4.11 Analyze Menus

A variety of dataanalysistools are provided in VNMR, including exponential analysis,
automatic DEPT and COSY analysis, spectral add/subtract, spin simulation,
deconvolution, and regression analysis.

Analyze Menu

The Analyze menu is activated by selecting the Analyze button in the Main menu or by
entering the command nenu(' anal yze').

Button Description

Exponential Display the Exponentia Analysis menu (below).

DEPT Display the Automatic DEPT Analysis menu (page 81) for full spectra
editing capabilities.

Cosy Display the Automatic COSY Analysis menu (page 82).

Add/Sub Display the Add/Subtract menu (page 82).

Simulation Display the Spin Simulation Main menu (page 83).

Deconvolution Display the Deconvolution menu (page 85).

Regrs Display the Regression 1 menu (page 86) and run the command

expl (" regression').

Exponential Analysis Menu

The Exponential Analysis menu is activated by selecting the Exponentia button in the
Analyze menu or by entering the command nenu(' t 1t 2anal ') .

Button Description

T1 Proc Weight, Fourier transform, phase each FID in a T, data set.

T1Anaysis Perform an exponential |east-squares analysis on each peak in the
spectrum to determine its T, value.

T2 Proc Weight, Fourier transform, phase each FID in a T, data set.

T2 Anaysis Perform an exponentia |east-squares analysis on each peak in the
spectrum to determine its T, value.

Plot Produce a horizontal stacked plot of the spectra used in the exponential
analysis.

Print Print the information from the exponential least-squares analysis.

Return Display the Main menu (page 65).

Automatic DEPT Analysis Menu

The Automatic DEPT Analysis menu is activated by selecting the DEPT button in the
Analyze menu or by entering the command nenu( ' dept ') .

Button Description
Process Weight, Fourier transform, phase each FID in the data set.
Display Display the current spectra (edited or unedited).
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Button Description

Plot Plot the current spectra (edited or unedited).

Edit Edit processed spectrato obtain separation of CH, CH2, and CH3 peaks.

Printout Print editing information contained in thedept . out text fileinthe
current experiment directory.

Full Analysis Process spectra, plot unedited spectra, edit spectra, plot edited spectra,
and print editing information (each action within this selection can be
accomplished individually by buttons 1 to 5).

Return Display the Main menu (page 65).

Automatic COSY Analysis Menu

The Automatic COSY Analysis menu isactivated by selecting COSY in the Analyze menu
or by entering the command menu( ' aut 02D ).

Button

Description

2D LineList

Find Correlations

Plot Correlations

Redisplay
Return

Perform a 2D linelisting and display the peaks with the dconi program,
if dconi was active prior to selecting this button.

Perform an automatic 2D COSY analysis. The analysis uses the
information from the last 2D line listing, which must be performed first.
Display the result on the screen.

Perform an automatic 2D COSY analysis, using the information from
thelast 2D linelisting, and plot the results on the plotter. A contour plot
is not plotted by this button, but the 2D Plotting menu (page 80) will be
displayed to allow a selection of additional itemsto be added to the plot,
typically just a contour plot.

Display anormal 2D contour map and allow for interactive adjustment.
Display the 2D Data Display menu (page 79).

Add/Subtract Menu

The Add/Subtract menu is activated by selecting Add/Sub in the Analyze menu or by
entering the command nenu( ' addsub' ).

Button Description

Clear Clear the add/subtract experiment (exp5).

Interactive Mode Display the Interactive Add/Subtract menu (below), taking the currently
active spectrum as one input and a spectrum that has been previously
placed into the add/subtract experiment as the second input.

Add Spectrum Non-interactive addition of the current spectrum into the add/subtract
experiment.

Subtract Non-interactive subtraction of the current spectrum into the add/subtract
experiment.

Minimum Non-interactive combination of the minimum of the current spectrum

and the spectrum in the add/subtract experiment.

Getting Started: VNMR 6.1C
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Interactive Add/Subtract Menu—addi Program

The Interactive Add/Subtract menu (part of theaddi program) istypically entered by
clicking on the Interactive Mode button in the Add/Subtract menu, by selecting the Add/
Sub button in the Deconvol ution menu, or by entering the command addi .

Button Description

Box -OR- If labeled Box, go to the box mode with two cursors.

Cursor If labeled Cursor, go to the cursor mode with one cursor.

Select Select the current, add/sub, or result spectrum as active.

Expand —-OR- If labeled Expand, expand area between cursors (box mode).

Full If 1abeled Full, display full area (cursor mode).

spwp Adjust the start and width of the active spectrum.

sub If labeled sub, select the result spectrum to be the difference between the

—-OR- current and the add/sub spectra.

min If 1abeled min, select the result spectrum to be a minimum intensity of

—-OR- either the current or the add/sub spectra.

add If labeled add, select the result spectrum to be a sum of the current and
the add/sub spectra.

save Save the result spectrum in the add/sub experiment and return to the last
menu.

Return Return to the last menu without saving the resullt.

Spin Simulation Main Menu

The Spin Simulation Main menuisthefirst of six menuscovering almost theentireanalysis
of spin simulation. The Spin Simulation Main menu is activated by selecting Simulationin
the Analyze menu or by entering the command menu(' spi ns').

Button Description

Spin System Display the Spin Simulation First Definition menu (below) to select a
spin system.

Show Params Display parameters and allow for changes.

Set Params Set spin simulation parameters (smi nf , smaxf , sl w, svs, and
ni t er) from the current display.

Simulate Perform a spin simulation using the current parameters.

Original Fourier transform and display the experimental spectrum.

Next Display the Spin Simulation Secondary menu (page 84).

Spin Simulation First Definition Menu

The Spin Simulation First Definition menuisactivated by selecting the Spin System button
in the Spin Simulation Main menu or by entering menu( ' spi nsl').

Button Description

AB Select two-spin system AB.
ABC Select three-spin system ABC.
A2B Select three-spin system A2B.
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Button Description

ABCD Select four-spin system ABCD.

A2BC Select four-spin system A2BC.

A3B Select four-spin system A3B.

Other Display Spin Simulation Second Definition menu (below).
Return Display the Spin Simulation Main menu (above).

Spin Simulation Second Definition Menu

The Spin Simulation Second Definition menu is activated by selecting the Other button in
the Spin Simulation First Definition menu or by entering menu( ' spi nsl_2').

Button Description

ABCDE Select five-spin system ABCDE.

A2BCD Select five-spin system A2BCD.

A3BC Select five-spin system A3BC.

A2B2C Select five-spin system A2B2C.

A3B2 Select five-spin system A3B2.

A3B2C Select six-spin system A3B2C.

Other Display Spin Simulation Third Definition menu (below).
Return Display the Spin Simulation Main menu (page 83).

Spin Simulation Third Definition Menu

The Spin Simulation Third Definition menu isactivated by selecting the Other button inthe
Spin Simulation Second Definition menu or by entering menu( ' spi nsl_3').

Button Description

AX Select spin system AX.

AXY Select spin system AXY.

AX2 Select spin system AX2.

AXYZ Select spin system AXYZ.

AX2Y Select spin system AX2Y.

AX3 Select spin system AX3.

Other Show prompt “Spi n Syst en?” and set system to that value.
Return Display the Spin Simulation Main menu (page 83).

Spin Simulation Secondary Menu

The Spin Simulation Secondary menu is activated by selecting the Next button in the Spin
Simulation Main menu or by entering nenu(' spi ns2').

Button Description

list Display listing of last spin simulation.
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Button Description

params Display parameters and allow for changes.

assign Runthedl| a program and display the Spin Simulation Line Assignment
menu (page 85).

display Calculate and display the simulated spectrum.

iterate Perform an iterative optimization and display the resulting spectrum.

observe Fourier transform and display the experimental spectrum.

Return Display the Spin Simulation Main menu (page 83).

Main Display the Main menu (page 65).

Spin Simulation Line Assignment Menu

The Spin Simulation Line Assignment menu is activated by selecting the Assign button in
the Spin Simulation Secondary menu or by entering menu( ' spi ns_assi gn').

Button Description

Il Perform aline listing on the current spectrum.

usell Usethelast linelisting as areference for the line assignments.

use fitspec Use last deconvolution as a reference for the line assignments.

auto assign Runtheassi gn macro to assign lines for iterative optimization from a
dl I ornll listing.

iterate Perform iterative optimization and display resulting spectrum.

Return Display the Spin Simulation Secondary menu (above).

Main Display the Main menu (page 65).

Deconvolution Menu

The Deconvolution menu is activated by selecting the Deconvolution button in the Analyze
menu or by enteringmenu(' fitspec').

Button

Description

UselLinelList

Use Mark

Fit

Results
Show Fit
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Perform line listing on the current spectrum (observed or cal culated,
whichever was displayed last) and use the listing as a starting point for a
deconvolution. sl wis set to the measured width of the tallest linein the
displayed spectrum.

Usefilemar k1d. out (created by the “mark” option while
interactively displaying a spectrum) as the starting point for a
deconvolution. If mark done with asingle cursor, theinformation is used
to initialize the frequencies and intensities only, with sl wset to the
measured width of thetallest linein the displayed spectrum. If mark was
done with two cursors, the average frequency of the cursorsis the peak
frequency, and the difference is the line width, thus allowing different
starting line widths for different lines in the spectrum.

Fit the current spectrum using the current starting parameters (usually
set with 1 or 2). Theoriginal spectrum isfirst saved inexp5 for possible
later use in add/subtract operations.

Display the numeric results of the last fit.
Display the simulated spectrum.
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Button Description

Plot Plot the original spectrum, the simulated spectrum, the individual
components, and the numeric results.

Add/Sub Change to the Interactive Add/Subtract menu (page 83) and display the

original and simulated spectra.

Regression 1 Menu

The Regression 1 menu isthe first of three menus for performing regression analysis. To
display the Regression 1 menu with adisplay of datainther egr essi on. i np file, click
the Analyze button in the Main menu, then click on the Regrs button. This menu can also
be activated by entering menu(' r egr essi onl').

Button Description

x-linear Show the displayed data points against alinear x-axis scale.
X-square Show the displayed data points against a squared x-axis scale.
x-log Show the displayed data points against a logarithmic x-axis scale.
dp-linear Fit astraight line to the data points and display.

dp-quad Fit a quadratic curve to the data points and display.

dp-exp Fit a exponential curve to the data points and display.

Next Display the Regression 2 menu (below).

Rt Display the Analyze menu (page 81).

Regression 2 Menu

The Regression 2 menu is activated by selecting the Next button in the Regression 1 menu
or by enteringmenu(' regressi on2').

Button Description

y-linear Show the displayed data points against a linear y-axis scale.
y-square Show the displayed data points against a squared y-axis scale.
y-log Show the displayed data points against a logarithmic y-axis scale.
dp-linear Fit astraight line to the data points and display.

dp-quad Fit a quadratic curve to the data points and display.

dp-exp Fit aexponential curve to the data points and display.

Next Display the Regression 3 menu (below).

Rt Display the Regression 1 menu (above).

Regression 3 Menu

The Regression 3 menu is activated by selecting the Next button in the Regression 2 menu
or by enteringmenu(' regressi on3').

Button Description

dp-linear Fit astraight line to the data points and display.
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Button Description

dp-quad Fit a quadratic curve to the data points and display.
dp-cubic Fit a cubic curve to the data points and display.
dp-exp Fit an exponential curve to the data points and display.
plot Plot the displayed data and curves.

dp output Display the results of the analysis in the text window.
Return Display the Regression 1 menu (page 86).

4.12 File Menus

A series of eight menus for handling files are accessible using th File button in the Main
menu or by entering thef i | es command. The following appliesto all fi | es menus:

» To make a choice on a menu, move the mouse cursor over the button and click (press
and release the button) with the left mouse button.

» Toselect or mark afileinthelist of displayed file names, move the mouse cursor over
the desired filename and use the |l eft mouse button to click on the name so that the name
changes to reverse video. To deselect afilename, click on it again. File names with a
dash“/ " dafter the name are directories.

» Some operations permit more than one filename to be selected. To select additional file
names, simply click on them.

* If you do not select a file name when required, VNMR displays a prompt requesting
the entry of the file name in the input window.

Files Main Menu

The Files Main menu is activated by selecting the File button in the Main menu or by
entering the command fi | es.

Button Description

Set Directory If adirectory has been selected inthef i | es display (directorieshavea
“/ " following their names), that becomes the new current directory. If
you haven't selected a directory, the Directory menu (below) is
displayed for you to select a new current directory.

File Info Display Files Information menu (page 89) to list the filesin the current
directory, sorted by size or data of modification.

Tape Display Files Tape menu (page 89) to read and write tapes. (See Chapter
10, “ Storing, Retrieving, and Moving Data,” for other types of tapes.)

Load First mark oneentry inthef i | es display and then click on this button.

If you have selected an entry that has Varian NMR data, including data
from aGemini, VXR, or XL system, that parameter set and datais
loaded into the current experiment. If the entry is a parameter set, the
parameters are loaded.

Data Display Files Data menu (page 90) with choices for accessing NMR
data and related files.
Delete First mark one or more files and/or directoriesinthef i | es display

(directorieshave a“/ " following their names) and then click on this
button. Each entry you have marked, including subdirectories and their
contents, is deleted.
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Button Description
More Display the Files Secondary menu (page 90) for additional options.
Return Display the Main menu (page 65).

Directory Menu

The Directory menu is activated by selecting the Set Directory button in the Files Main
menu, by selecting Return in the Directories Secondary menu, or by entering the command
files('files_dir").

Button Description

Change Change to a new directory. First, mark adirectory in the files display
(directorieshave a“/ " following their names) and then click on this
button. If you have selected a directory, that becomes the new current
directory. If you have not selected any entries, a prompt appears
reguesting the name of the new current directory.

Default Set current directory to the value of parameter def aul t di r . Initial
value is your home or login directory.
Set Default If you click this button and haven’'t marked any entries, the current

directory becomes the new value of parameter def aul tdi r.
Otherwise, if you have marked a directory and then clicked on this
button, the directory you marked becomes the new def aul t di r. In
both cases, the new value of def aul t di r isdisplayed. An error is
reported otherwise.

Parent Set the current directory to the parent of the current directory.

Home Set the current directory to the home or login directory.

Nmr Set the current directory to your VNMR user directory, which has your
VNMR experiments, nacl i b, nenul i b, etc.

More Display the Directory Secondary menu (below).

Return Display the Files Main menu (page 87).

Directory Secondary Menu

The Directory Secondary menu is activated by selecting the More button in the Directory
menu or by entering files('files_dir_2'").

Button Description
VNMR Set the current directory to be the VNMR system directory.
Create New Show prompt “New di rectory (enter name and

<r et ur n>) ?”, then create directory with the name entered and set the
current directory to be this new directory. If done successfully, the

fil es display will have no entries because the new current directory
just created is empty.

Return Display the Directory menu (above).
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Files Information Menu

The Files Information menu is activated by selecting the Files Info button inthe FilesMain
menu or by enteringfil es('files_info').

Button Description

By Size Sorts the entries in the current directory by size. Largest files are listed
last. For subdirectories, the size of the entries in the subdirectory is
included in figuring the size of the entry. The resulting sorted list is
displayed in the VNMR text window.

By Date Sorts the entries in the current directory by the date each was | ast
modified, with entry most recently modified listed last. Resulting sorted
listisdisplayed in the VNMR text window.

Return Display the Files Main menu (page 87).

Files Tape Menu

The Files Tape menu handles UNIX tapes only (used onUNTYINOVA, UNITY plus,
MERCURY-VX, MERCURY, GEMINI 2000, UNITY, and VXR-S systems). The Files Tape
menu is activated by selecting the Tape button in the Files Main menu or by entering
files('files_tape').Thet ape parameter defines the device the files program
accesses when it isinstructed to read or write to atape.

Button Description

Directory Displays the contents of the streaming tape currently loaded in the tape
drive. Since UNIX t ar tapes do not have adirectory per se, the entire
tape must be read in order to produce thislisting, so the operation may
be time-consuming.

Sizes Reports the size of each entry in the current directory. To report the size
of selected entries only, mark one or more entriesin thef i | es display
first and then click on this button. The size of the entries you marked is
reported in the VNMR text window. The size of each entry in a
subdirectory isincluded in figuring the size of the subdirectory.

Write Write the entire contents of the current directory to tape. To write
selected entries only to tape, mark one more entriesin thef i | es
display first and then click on this button. Only those entries you marked
are written to the tape.

Read All Load contents of the streaming tape into the current directory.
Return Display the Files Main menu (page 87).
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Files Data Menu

The Files Datamenu is activated by selecting Datain the Files Main menu or by entering
files('files_data').

Button Description

Load First mark onefileinthef i | es display and then click on thisbutton. If
you have selected an entry that hasVarian NMR data, including data
from aGemini, VXR, or XL system, that parameter set and datais
loaded into the current experiment. If it is a parameter set only, the
parameters are loaded.

Save FID Show prompt “Fi | e nane (enter nane and <return>)?”
and save datain current experiment there.
Show Shims Show the contents of the system shi mdirectory (the shi mdirectory in

the VNMR system directory) and the user shi mdirectory (the shi m
directory in your VNMR user directory).

Load Shims First mark onefileinthef i | es display and then click on thisbutton. If
you have selected an entry that is an NMR data set, the program loads
the shims stored with that NMR data. Otherwise, the program assumes
the entry is a shim data set and attempts to load the shims from that

entry.

Save Shims Show prompt “Fi | e nane (enter name and <return>)?”
and save shims in current experiment there.

More Display the Files Data Secondary menu (below).

Return Display the Files Main menu (page 87).

Files Data Secondary Menu

The Files Data Secondary menu is activated by selecting More in the Files Data menu or
by entering files('files_data2').

Button Description

Load Params Start by marking onefileinthef i | es display, and then click on this
button. If you have selected an entry that has NMR data, the parameters
from that data are loaded into the current experiment.

Save Params Show prompt “Fi | e name (enter nane and <return>)?”
and save the parameters from the current experiment there.

Return Display the Files Main menu (page 87).

Files Secondary Menu

The Files Secondary menu is activated by selecting More in the Files Main menu or by
enteringfil es(' fil es_nmi n2').Tomark afile, place the mouse cursor over thefile
name and click the left mouse button. The file name will appear in reverse video when
marked. To deselect afile name, click on it again.

Button Description

Display Start by marking one or morefilesinthef i | es display, and then click
on this button to display the files you marked. This action is appropriate
for text files only.
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Button Description

Edit Start by marking one or morefilesinthef i | es display, and then click
on this button to edit the files you marked. This action is appropriate for
text filesonly.

Copy Start by marking onefileinthef i | es display, and then click on this
button to make a copy of the file you marked. You are asked for the
name of new file.

Rename Start by marking onefileinthef i | es display, and then click on this
button to rename the file you marked. You are asked for the new name of
new file.

Return Display the Files Main menu (page 87).

4.13 Secondary Main Menu

Selecting Morein the Main menu activates the Secondary Main menu, aseries of additional
choicesthat do not fall into one of the other main categories. Of these, the most important
button will probably be Exit VNMR, which you should routinely use when you are ready
to terminate your session at your spectrometer or data station. You can also activate the
Secondary Main menu by entering menu( ' mai n2' ).

Clicking on the Write Pulse Sequence menu button starts the SpinCAD program.

Button Description

Write Pulse Sequence  Start SpinCAD program (see SoinCAD manual).

Configure Display the Configuration menu (page 91) to modify the system
configuration, such as selecting a plotter.

UNIX Open atemporary UNIX shell. This shell becomes the active process,
superseding the VNMR software. When finished, use the right mouse
button to select Quit, or press Control-d to terminate the process and
display the Main menu (page 65).

Exit VNMR Exit the VNMR program, returning to a UNIX shell. All datain your

temporary NMR files are saved.

Configuration Menu

The Configuration menu is activated by selecting the Configure button in the Secondary
Main menu or by entering menu(' configure').

Button

Description

Show Output Devices

Select Plotter
Select Printer
Hardware

Return

Show all printer and plotter output devices that have been defined as
active on this system.

Select the next plotter on thelistin/ vnnr / devi cenanes.
Select the next printer onthelistin/ vnnr / devi cenanes.

Enter the conf i g program (the NMR system administrator vhnr 1
must use conf i g at least once to set up the proper system hardware
configuration).

Display the Main menu (page 65).
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chapter 5. Using the Command Mode

Sections in this chapter:
e 5.1“Commands,” this page
o 5.2 "“Parameters,” page 94
» 5.3"“Command Line Editing and Reentry,” page 96
e 5.4 “Macro Automation,” page 98

Commands, macros, and parameters can be entered by typing them in the VNMR input
window, by clicking on certain buttons in the VNMR menu system, or by setting values
interactively in the GLIDE window. When commands, macro, and parameters are entered
in the input window, it is called the command maode.

A command is arequest to have an action performed. A macro is also arequest to have an
action performed, but the macro action can be customized by users because the source code
isreadily available (making changes to commands can only be done if the user purchases
the optional VNMR Source Code Kit). A parameter shapes the action that commands take.

The command mode allows access to all commands, macros, and parameters, while the
other two modes, menu system and GLIDE, allow access to some commands, macros, and
parameters only. Thus, the emphasis of this section, and of the manual as awhole, ison
providing information about interacting with the system in the command mode. Keep in
mind, however, that use of the menu system and GLIDE provide a convenient shortcut to
most routine operations and, in typical use, you may work for minutes or even hours
without touching the keyboard.

For detailed descriptions of all commands, system macros, and parameters, refer to the
VNMR Command and Parameter Reference.

5.1 Commands

Command names contain avariable number of alphanumeric characters(e.g., go, j exp1l,
and dcon). Commands can be divided into four types, as follows:

» Commands with no arguments — The command ej ect , for example, stands by itself.

» Commands requiring one or more arguments — The command svf (save an FID file
on disk), for example, requires the input of the name of the FID file. The needed
argument is enclosed in parentheses using the syntax svf (fi | e) . Because afile
nameis atext string, the file name is required to be enclosed in single quote marks
when entered; svf (' / export/ home/ vnnr 1/ nydat afi | €' ) . Numbersand
variables (such as parameters) do not require the single quotes. If two or more
arguments are required, each argument is separated by a comma.

» Commands with optional arguments—A good example hereisds<(i ndex) > (the
angled bracketsidentify optional arguments). To display a1D spectrum, the command
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isds. However, if aseries of spectra have been acquired, the number of the spectrum
to be displayed can be specified, asin the command ds( 3) .

* Interactive commands — An interactive command obtains information by asking the
operator questions. For example, when the command dot 1 is entered, the system
displays a series of prompts that guide the operator in setting up a T, experiment.

Command Entry

Commands are entered by typing the name of the command, typing the command
arguments (if appropriate) in parentheses, and then pressing the Return key. There should
never be a space between the command name and the |eft parenthesis (e.g., ds (3) is
incorrect). More than one command can be entered at the same time for sequential
execution by separating each command with aspace (e.g., typeds(3) pl pa and press
Return). Commands and parameters can al so be interspersed oninput (e.g., nt =16
at=2.0 go).

Command Arguments

Arguments for commands come in two types—numeric and string:

» Numeric arguments can be integer or real (although integer parameters are stored as
real), and can be entered with or without a decimal point (e.g., 16, 16. 0, 16. 5).

» Srings are distinguished by being enclosed in single quote marks (' . . . ' ), such as
' SAMPLE 12' or' 3456'.

Any character can appear between the single quotation marks, but afew special characters,
such as asingle quotation mark, must be proceeded with abackslash (\ ) if the character is
to be enclosed within atext string, for example,

"You can\'t enter a single quote w thout special care'.

To insert a backslash character itself in astring, it must be used twice (e.g., A\B iswritten
"A\B).

Asdo numeric arguments, the string becomes an argument by appearing inside parentheses.
For example, by using the command t ext , the operator can store alphanumeric text in a
filethat accompaniesthe current experiment. Thus, to record asample number and date, the
operator can enter t ext (' SAMPLE 307- 3May').

Sometext argumentsarefree-form, asinthet ext command just described. In other cases,
however, certain specific values of atext string are required. For example, the command to
plot a contour plot ispcon. If you want to plot only the positive contours of a phase-
sensitive experiment, then you enter pcon(' pos' ) . Thetext string' pos' and others
likeit are referred to as keywords. A keyword must be entered exactly as shown in VNMR
manuals and on-line.

5.2 Parameters

94

Parameter names have a variable number of aphanumeric characters (e.g., nt , t enp,
axi s). There are only two types of parameters: numeric and string. Numeric parameters
are numbers, while string parameters are a collection of one or more | etters.

Numeric parameters that are typically integers, such asnt (number of transients), can be
entered with or without a decimal point (e.g., 16 or 16. 0). Scientific notation is also
acceptable for input (e.g., 1e3 for 1 x 103 or 2. 5e- 4 for 2.5 x 10°4).
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Suffixes p, d, and k have been given the following meaning when inputting numeric
parameters:

e The p suffix tranglates the input to ppm units. For example, entering sw=10p is
equivalent to entering sw=( 10*ref frq) .

* Thed suffix translates the input to ppm units relative to the decoupler frequency. For
example, entering swl=10d is equivalent to entering swl=( 10*reffrq).

» Thek suffix tranglates the input to thousands. For example, f n=16k (setting the
Fourier number parameter to 16K) is equivalent to f n=( 16* 1000) . Note, however,
that f n=16k isinternally calculated to apower of 2; therefore, f n=16k actualy sets
the Fourier number to 216 or 16384.

These definitions of p, d, and k are made in theboot up macro with thecommand uni t .
Additional suffixes can be defined and p, d, and k can be redefined with the uni t
command.

Mathematical expressions can contain numbers with these suffixes, so you can enter, for
example, sw=10p+t of —2k.

A string parameter takes a variable-length a phanumeric string as avalue. The strings are
aways enclosed within single quotation marks (' . . . ' ). For example, the value of dmm

(decoupler modulation mode) might be' ¢' , whilethe value of dm(decoupler mode) might
be' nyy' . Many aphabetic parameters have valuesof ' y' foryesand' n' for no.

By setting a parameter tothe' n' value, certain numeric parameters are capable of being
“turned off.” The parameter t enp for probe temperature is an example. To select a
temperature of 60°C, typet enp=60; to turn off the temperature regulation, type
tenp="n'.A parameter that is deactivated by setting itsvalueto' n' can bereset to its
last numeric value by entering avalue of ' y' . For example, if the current value of line
broadening is 1.5 (i.e,, | b=1. 5), you can deactivate line broadening with| b="n' . A
subsequent | b="y" will restorethevalueof | bto 1. 5.

Parameter Entry

All parameters are entered the same way—type the name of the parameter, an equals sign,
thevalue, and then pressthe Return key. For example, to set the parameter swto 1000, type
sw=1000 and press Return. Or to turn off temperature regulation, typet enp='n' and
press Return. To input more than one parameter at the same time, separate each parameter
entry with a space and press Return after the last entry; for example, typent =16

dne' yyy' t enp=40 and press Return. (To avoid repetition in this manual, pressing the
Return key after each entry should be assumed and will not be mentioned except in special
Cases.)

Parameters can be arrayed by entering a series of values separated by commas. Both
numeric parameters and string parameters can be arrayed in this fashion. For example,
entering nt =1, 1, 1, 1 ordn¥' nnn', ' nny' makesnt or dman arrayed parameter.
For easy entry of linearly spaced array values, you should use the ar r ay macro.

To change a specific element of an arrayed parameter, provide the array index in square
brackets ([ . . . ] ) to accessthe element (e.g., nt [ 3] =2 setsthethird value of the nt
array to 2). Multiple elements of an array can also be atered or added by entering a series
of values. Again using the nt example, nt [ 5] =4, 4, 4, 4 addselements>5, 6, 7, and 8
tothent array and sets the value of each of these elementsto 4.
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Parameter Display

To display the current value of any parameter, type the name of the parameter, followed by
aquestion mark “?” (pressing the Return key is assumed). For example, to find the value
of sw, type sw? and the monitor displaysthevalue of sw. Unlike parameter entry, only one
parameter value can be requested at atime.

If the parameter to be displayed is an arrayed parameter, the number and type of array
elements are displayed. For example, if nt isarrayed, entering nt ? might display the
message“nt =array of 8 reals’”

To display an individual element of an array, provide the index in square brackets (e.g.,
nt[ 3] ? mightdisplay “nt[ 3] = 2").

Certain parameters can be “turned off” by setting the parameter to' n' . The display of a
parameter that is turned off isthe phrase “Not Used” followed by the actual valuein
parentheses. For example, if | bissetto 1.5andthensetto’ n' , entering! b? will display
[ b= Not Used (1.5).

Parameter Value Limitations

Some parameters have restricted value ranges. The parameter nt (number of transients)
cannot be negative, for example. Attempting to enter an illegal value results in the system
assigning the parameter aminimum or maximum value. An error messageisalso displayed
explaining the actual value assigned to the parameter.

Certain numeric parameters, nt isan example again, are limited to integers, and a non-
integer number entered is rounded to the nearest integer.

Some string parameters can only be set to enumerated string values. Attempting to enter a
value that is not one of these values produces an error message, and the parameter is
unchanged. Similarly, some flag parameters can only be set to enumerated characters.
Attempting to enter a character string containing a character that is not one of the
enumerated characters of aflag parameter produces an error message, and the parameter is
unchanged.

Entering parameters may not have an immediate effect. For instance, if t enp=60 is
entered, no temperatureis regulated until an acquisition is started with thego command or
until the hardware setup command su is executed.

Parameter Entry Limitations

Some parameters, suchasct (number of completed transients), cannot be entered from the
keyboard. Attempting to enter such a parameter in the normal way produces the error
message that the assignment is not allowed.

5.3 Command Line Editing and Reentry

96

You can reenter acommand or series of commands that you previously typed. Editing the
previous or current commands is accomplished with the arrow keys, special keys, and key
combinations. For details, move the mouse to the VNMR input window, hold down the
Control key, and press the right mouse button to open an instruction menu window.

Perhaps you entered the command cat (' / vnnr / psgl i b/ noesy. ¢') todisplay a
particular pulse sequence. You thought you saw what you wanted, but a few minutes later
you need to enter the same command again. Rather than retype that long file name, you can
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pressthe up-arrow key (marked A) or enter Control-P (hold down the Control key and then
press the P key) to recall your command.

Each timeyou pressthe up-arrow key or enter Control-P, the previouslineisrecalled (think
of the“P” in Control-P as standing for “previous”). Depending upon how much you have
been typing, you may be able to go backwards in time several minutes or even severa
hours. If you go back too far, the down-arrow key (marked ¥) or Control-N movesto the
next line. For example, pressing Control-P Control-P Control-N moves back two lines and
then down one line.

Once you have recalled a previous line, you can edit the line with these keys:

Left-arrow Move left one character (alternate: Control-H).
Right-arrow Move right one character (alternate: Control-L).
Delete or Backspace Delete a character.

Control-U Delete the entire line.

Insertion is accomplished by typing the desired character. When the lineis correct, press
Return as usual to enter theline. The cursor does not have to be moved to the end of theline
before you press Return.

Command line editing is also active on the current line, that is, before you have pressed
Return for thefirst time. If you notice an error in aline you are typing, press |eft arrow, or
Control-H to return to the error, press Delete to erase the characters you do not want, type
in the correct characters, and then press Return.

Press the left mouse button and drag the cursor to highlight the words or characters to be
cut or copied. Press the Cut key to remove the highlighted words or characters. Press the
Paste key or mouse button 2 to paste the selected or cut words/characters.

Table 4 summarizes the key actions described in this section. Note that these key actions
can be changed with the UNIX st t y command.

Table 4. Special Keysfor VNMR Line Editing

Key

L eft-arrow, Control-H
Control-Left-arrow
Control-Backspace
Right-arrow, Control-L
Control-Delete

A, Control-P

V¥, Control-N

Delete, Backspace
Control-mouse button 1

Move left one character without deleting
Move cursor |eft to previous word
Deletes al characters before cursor
Move right one character

Delete al characters following cursor
Recall command previously entered
Moveto next line

Delete one character

Move cursor to position of pointer

Control-U Delete entire line

Return Terminate end of one line of input
End Moves cursor to end of line

Cut Delete all selected characters

Paste, mouse button 2
Undo

Paste characters that are selected or cut
Undo previous paste of delete
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5.4 Macro Automation

Many experiments can be automated by using macros supplied with the system software,
by modifying system macros, or by running user-written macros. Many system macros are
available. The mgjority were developed to run as a part of GLIDE interface or to automate
systems with sample changers, but they can be used directly by the user or modified as
needed.

The following tables in this section list automation macros according to type:
» Table5 lists automated acquisition macros.
» Table 6 lists automated calibration macros.
e Table7 lists automated plotting macros.
» Table 8 lists automated processing macros.

For further information about these macros, refer to the entry for the macro in the VNMR
Command and Parameter Reference or examine the source code for the macro in the
macl i b directory.

Table 5. Automated Acquisition Macros

Macros

autolist* Set up and start chained acquisition

cl13<(sol vent) > Automated carbon acquisition

capt <(sol vent) > Automated carbon and APT acquisition

cdept <(sol vent) > Automated carbon and DEPT acquisition

f 19<(sol vent) > Automated fluorine acquisition

get di m di mensi ons Return dimensionality of experiment

hl<(sol vent)> Automated proton acquisition

hc<(sol vent) > Automated proton and carbon acquisition

hcapt <(sol vent) > Automated proton, carbon, and APT acquisition

hccorr<(sol vent) > Automated proton, carbon, and HETCOR acquisition

hcdept <(sol vent) > Automated proton, carbon, and DEPT acquisition

hcosy<(sol vent) > Automated proton and COSY acquisition

p3l<(sol vent) > Automated phosphorus acquisition

* autolist(<option,>experimentl<, experinent2<,experinment3,...>)
Table 6. Automated Calibration Macros

Macros

ACLS- AC11S Autocalibration macros

ACbackup Print copy of probe file after autocalibration

ACr eport Make backup of current problem file
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Table 7. Automated Plotting Macros

pl p<(pl t mod) >

Parameter
par st yl e {string}

Macros

pacosy Plot automatic COSY analysis

pl apt <(13Cexp_nunber) > Plot APT-style spectra automatically

pl array Plot arrayed 1D spectra

pl c<(pl t mod) > Plot a carbon spectrum

pl cosy* Plot COSY- and NOESY-type spectra automatically
pl h<(pl t rod) > Plot proton spectrum

pl het 2dj * Plot heteronuclear Jresolved 2D spectra automatically
pl hongdj * Plot homonuclear J-resolved 2D spectra automatically
pl hxcor * Plot X,H-correlation 2D spectrum

pl ot Plot spectra automatically

pl ot 1d Plot simple (non-arrayed) 1D spectra

Plot phosphorus spectrum
* pl cosy(<' pos'|' neg' ><, ><l| evel s<, spaci ng<, explD>>>)
pl het 2dj (<' pos' | ' neg' ><, ><| evel s<, spaci ng<, explD>>>)
pl honRdj (<' pos' | ' neg' ><, ><| evel s<, spaci ng<, explbD>>>)
pl hxcor (<' pos' |' neg' ><, ><| evel s<, spaci ng<, explD_H<, explD_X>>>>)

Parameter styleto plot

Table 8. Automated Processing Macros

Macros
aut ost ack

cl3p

cl eanexp<(filel<s, file2<,.
cptmp<(file)>

f19p

get 1d<(experi nment) >

get 2d<(experi nment) >

hlp

hr egi ons

integrate

i sadj <( hei ght <, neg_hei ght >) >

i sadj 2<( hei ght <, neg_hei ght >) >: sf
p31p

procld

proc2d

procarray

process

procpl ot

rttnp(file)

st ack( nmode)

svtmp<(file)>

L>>) >

Parameters

pkpi ck {string}

st acknode*

* st acknode {'horizontal','vertical','diagonal'}

Automatic stacking for processing and plotting arrays
Processing of 1D carbon spectra

Remove old files and directories from an experiment
Copy experiment data into experiment subfile
Process 1D fluorine spectra

Select a 1D experiment for processing

Select a 2D experiment for processing

Process 1D proton spectra

Select integral regions in proton spectrum
Automatically integrate 1D spectrum

Automatic integral scale adjustment

Automatic integral scale adjustment by powers of two
Process 1D phosphorus spectra

Process simple (non-arrayed) 1D spectra

Process 2D spectra

Process arrayed 1D spectra

Generic automatic processing

Automatically process FIDs

Retrieve experiment data from experiment subfile

Fix stacking mode for processing and plotting spectral
Move experiment datainto experiment subfile

Peak pick
Stacking control for processing arrayed 1D spectra
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chapter6. Preparing for an Experiment

Sections in this chapter:
* 6.1 “Preparing the Sample,” this page
* 6.2 “Ejecting and Inserting the Sample,” page 103
* 6.3 "“Retrieving Parameter Sets,” page 106
* 6.4 “Removing and Inserting the Probe,” page 112
e 6.6 “Tuning the Probe” page 113
* 6.7 “Spinning the Sample,” page 127
e 6.8“Optimizing Lock,” page 130
* 6.9"“Adjusting Shims,” page 135
* 6.10 “Using the Acquisition Window,” page 147
e 6.11 “Shimming Using the Ultrasnmr Shim System,” page 164
e 6.12 “Gradient Autoshimming,” page 168

These sections are in the same order astypically performed by most users.

6.1 Preparing the Sample

Reliable and fast accumulation of data from multiple samples depends greatly on the way
samples are prepared and positioned in the turbines, and the autoshimming methods and
lock power used. Variationsin bulk magnetic susceptibility at air-to-glass, glass-to-solvent,
and solvent-to-air contact points can contribute a dominant portion of the variation of field
homogeneity from sample to sample, whether in an automation run or in manual operation.
The time spent shimming, or even the need to shim is largely dependent on the care in
controlling the effects of these contact points.

Solvent Selection

Samples can be run as neat liquids or in solutions. In most cases, you will probably be
running compounds in solution. The solution should be chosen to be inert (does not react
with the sample) and availablein deuterated form. Theinstrument can be run unlocked, that
is, without locking onto the deuterium of a deuterated solvent, but resolution is better with
adeuterium lock, especially for lengthy accumulations. Probably the most commonly used
solvents are deuterated acetone, chloroform, methylene chloride, and DM SO.

Sample Height

Experimentation and calculation show that the liquid column length must be at least three
times the length of the observe coil to minimize end effects. This suggests a column length
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of closeto 5 cm for astandard broadband or switchable probe, and about 4 cm for alH/19F
probe. Solvent volumes of 0.6 ml in a5-mm tube and 3.1 ml in a 10-mm tube are adequate
for removing the end effects.

Reduction of sample volume to attain higher concentration usually fails because the
increased signal is found around the base of the NMR resonance, not within the narrow
portion of thesignal. Infact, awell-shimmed 0.4 ml samplewill belower in sensitivity than
the same solution diluted to 0.6 ml and also shimmed well. The questionable gainin
sensitivity is further degraded by the longer time it will take to shim the system. Small
variations of sample height that would be insignificant in a 0.6 to 0.8 ml sample can be
dominant when the sampleisonly 0.4 ml in volume.

For best results and minimum shimming time, samples should be prepared to be the same
height as much as possible. Above 0.7 ml there islittle sensitivity to sample length aslong
as the bottom of the tube is positioned properly. You should make every sample up to the
same height and obtain your shim values using samples of that height.

For Wilmad 528 or 535 tubeswith
no restricting plugs, typical
samples with volumesllisted in
Table 9 should be placed at the Volume  Length  Depth (Range)
depths shown_ inthe t_abl e, where 700 L 50 mm 68 mm (65-69 mm)
depth is the distance in mm from 600 UL 42 mm 65 mm (63-67 mm)

the bottom of the green spinner
500 uL 36 mm 62 mm (60—64 mm)

turbine to the bottom of the
sample tube. 400 pL 28 mm 59 mm (58-62 mm)

Table 9. Sample Tube Depths

Sample Position

Use the depth indicator provided to set the sample position to arepeatable position. Figure
21 showsthe depth indicators on the spectrometer for 10-mm and 5-mm sampl e tubes. The
larger spinner is available in both 10-mm and 5-mm versions.

To Position a Sample Using the Depth Indicator

The procedure here is for the 5-mm tube using the larger spinner. Other tube sizes and
spinners are done similarly.

» Place the bottom of the flange aong the line indicated in the figure, and lower the
sample until the sample tube bottom equalsthe “Maximum Sample Depth” linefor the
smaller 5-mm sample tube.

The length from the bottom of the flange to the bottom of the sample tube should not
exceed 124 mm. If you need to use lessthan 0.7 ml of solvent for any reason, you can
center the liquid volume in the cross-hatched area. This centers the sample in the
receiver coil, indicated by the center line symbol.

To Position a Sample Using the Sample Tray

Alternatively, if using the sample changer, the sample tray itself can be used to set an
appropriate depth for the bottom of the NMR tube. This procedure, if followed for al
samples placed in the tray, results in a very reproducible sample position and, once shim
settings have been determined for this length of sample, there should be very little
shimming necessary when changing samples, even with a solvent change.
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Figure21. Sample Depth Indicator
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* Insertthe NMR tubeinto the turbine and gently push the tube down through the turbine

while holding the turbine/tube combination in the other hand within location zero.
When the tube touches the bottom, stop pushing down.
The sampleis now properly positioned. If too much pressure is applied the bottom of
the tray may flex and when rel eased the tube make rock slightly within the hole. If so,
back out the tube a fraction of a millimeter to seat the turbine firmly without rocking.
Location zero isfitted with amore rigid bottom and better resists flexing.

Sample Tubes

Finally, it is helpful to buy the best quality NMR sample tubes and to clean the outside of
each tube with a solvent such as isopropyl alcohol, followed by a careful wiping with a
wiper tissue before placing the tube in the probe.

6.2 Ejecting and Inserting the Sample

On MERCURY-VX, MERCURY, GEMINI 2000, YN'TYINOVA, UNITY plus, UNITY, andVXR-S
spectrometers with automatic insert/eject, the spectrometer is equipped with hardware and
software to provide computer control of sample ejection, insertion, spinning, locking, and
shimming. This section covers computer-controlled sample g ection and insertion. Table 10
lists the commands and parameters related to sample changing.

Manual control of gjection and insertion isalso provided on each of these systemsto enable
you to withdraw samplesif necessary, but it is strongly recommended that you rely on
computer control for maximum reproducibility and safety. On MERCURY and GEMINI
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Table 10. Sample Changing Commands and Parameters

Commands

acqi * Interactive acquisition display

change Submit change sample experiment to acquisition
e, eject Eject sample

i, insert Insert sample

sanpl e Submit change sample, autoshim experiment.

* acqi <('par']|'disconnect'|"exit'|"'standby')><:ret>
Parameters

loc{0, 1 to traynax} Location of samplein tray

traymax {0, 9, 50, 100} Sample changer tray size

2000 spectrometers, manual control is the only way to withdraw samples unless the
optional spinner control board isinstalled in the system.

Solids probes do not support sample insertion and gjection.

To Eject a Sample, Without a Sample Changer

You should always gject first (even if no sample isin the magnet) to start airflow to carry
thesample. Thegjectionair isturned on and, under computer control, the sample, if present,
rises back to thetop of the upper barrel. You can now remove the sample and replaceit with
another sample.

Using the Input Window

Appliesto al systemsif the optional spin control hardwareisinstalled.
» Enter e in the input window.

Using GLIDE
Appliesto al systemsif the optional spin control hardwareisinstalled.

1. If the GLIDE interactive window is not open, open it entering gl i de in the input
window or by clicking on the GLIDE button in the Main Menu.

2. Click on Experiment & Solvent > Eject > Close.

Using the Acquisition Window

Applies to systems configured for acquisition if the optional spin control hardwareis
installed.

1. If theAcquisition window is not open, enter acqi in the input window, then click
on the Connect button in the window when it appears.

2. Inthe SAMPLE menu, click on the gj ect button.

Manual Ejection

Appliesto systems without spin control hardware. It is used only in emergencies on other
systems.

» Pressthe black button on the top of the left leg of the magnet.
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To Insert a Sample, Without a Sample Changer

When inserting a sample, the sample tube gradually |owers down the upper barrel under
computer control. After afive-second delay, the bearing air is turned off momentarily,
allowing the turbine to seat properly.

The two-stage sampleinsertion operation is provided for safety reasons, particularly when
working with the 5 mm upper barrel, which uses smaller turbines. Because the tube itsel f
is used as the bearing surface in this barrel, the tube must drop down the barrel slowly
enough to avoid breaking when contact is made with the conical guide. The second stage
drop then permits the tube to dlide into the bearing cylinder. Operation using the larger
upper barrel, which can hold 5-, 10- and 16-mm tubes, is|ess susceptible to these problems
because the turbine makes initial contact and alignment before the sample tube encounters
any close tolerance.

Using the Input Window
Appliesto al systemsif the optional spin control hardware isinstalled.

1. Perform asample gection (even if no sampleisin the magnet) to start airflow to
carry the sample.

2. Insert the sample by placing it in the top of the upper barrel.
3. Enteri intheVNMR input window.

Using GLIDE
Appliesto al systemsif the optional spin control hardwareisinstalled.

1. If the GLIDE interactive window is not open, open it entering gl i de in the input
window or by clicking on the GLIDE button in the Main Menu.

2. Click on Experiment & Solvent > Eject.
Insert the sample.

4, Clickonlnsert > Close.

Using the Acquisition Window

Appliesto all systems configured for acquisition if the optional spin control hardwareis
installed.

1. Perform asample gjection (even if no sampleisin the magnet) to start airflow to
carry the sample.

2. Insert the sample by placing it in the top of the upper barrel.

3. If the Acquisition window is not open, enter acqi in the input window, then click
on the Connect button in the window when it appears.

4. Inthe SAMPLE menu, click oninsert.

Manual Ejection

Applies to systems without spin control hardware. Used only in emergencies on other
systems.

1. Pressthe black button on the top of the left leg of the magnet.

2. Insert the sample by placing it in the top of the upper barrel to start airflow.
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3. Sowly release the black button to slowly drop the sample. When the button is
completely released, close off the top of the upper barrel with your hand for asecond
to properly seat the sample.

To Change a Sample, With a Sample Changer

Only if the sample changer is disabled by settingt r aynax=0 or | oc=0 (perhaps during
daytime walk-up operation) should you work with samples as described above.
 If asample changer isin use and asampleis gjected using GLIDE, the e macro, or the
Acquisition window, the changer no longer has any way of knowing which sampleis
in the magnet. When the next sampleisloaded by the sample changer, it will place the
current sample in location zero.

» If asampleischanged manually (using the button on the magnet leg), the sample
changer will still think the previous sampleis present and will return the samplein the
magnet to that location when it is activated.

The following procedures change only one sample at atime on a sample changer. Refer to
the chapter on sample changersin User Guide: Liquids NMR for automated changing of
multiple samples.

Using the Input Window
1. Placethe samples you want to insert in the sample tray.

2. Enterl oc=n change intheinput window, where n isthe location on the tray
where you want the sample to be taken (e.g., to remove the samplein location 5,
enter | oc=5 change).

The change macro removes the sample currently in the probe and placesit in the
last position used by the changer, or if none had been previously specified, the
sampleisplaced in thelocation 0. The sample changer arm then picks up the sample
in the location specified by | oc and insertsit into the probe.

Thesanpl e macro performsthe combined operationschange, spi n,| ock, and
shi m convenient for setting up a new sample on a system with a sample changer.

Using GLIDE

1. If the GLIDE interactive window is not open, open it entering gl i de in the input
window or by clicking on the GLIDE button in the Main Menu.

2. Click on Experiment & Solvent.
3. Inthe space after Location, enter the location where you want the sample placed.

4, Click on Close.

The system recalls parameters and performs the actions described for the change
command above.

6.3 Retrieving Parameter Sets

106

At any given time, you are joined to an experiment with a particular set of parameters.
These parameters remain active until they are changed. Thus, to repeat an experiment you
have just performed, no parameter setup is necessary—just start the acquisition.
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If you just need to change one or two parameters from the previous experiment in order to
set up the next experiment, that can be done by entering those parameters in the input
window (e.g., pw=6 nt =16). Refer to“ Setting Frequency-Related Parameters,” page 171
and “ Setting Pulse-Sequence-Related Parameters,” page 173 for a description of these
parameters.

If many parameters have to be changed, you could enter the parameters one by one, but a
much better method would be to recall a parameter set that describes exactly, or at least
approximately, the experiment you wish to do. That isthe topic of this section—how to set
up an experiment using saved parameter sets, including the standard parameters sets
shipped with VNMR. Table 11 summarizes the commands and parameters used in this
section.

Table11. Retrieving Parameter Sets Commands and Parameters

Commands

addpar * Add selected parameters to the current experiment

cd<(directory)> Change working directory

dg<(tenpl ate) > Display group of acquisition/processing parameters

dgl Display group of display parameters

dg2 Display group of 3rd/4th rf channel/3D parameters

dgl p Display group of linear prediction parameters

dgs Display group of shim and automation parameters

fixpar Correct parameter characteristics in experiment

fixpar3rf Create parameters for third rf channel

fixpard4rf Create parameters for fourth rf channel

fixparbrf Create parameters for fifth rf channel

| f<(directory)> List filesin the current directory

par anedi t (paraneter<,tree>) Edit parameter and attributes with user-set editor

par anvi (paraneter<, tree>) Edit a parameter and attributes using vi editor

rtp<(file)> Retrieve parameters

set up<(nucl eus<, sol vent >) >  Set up parameters for basic experiments

userfi xpar Macro called by fixpar

* addpar<('2d'|'3d'|'3rf'|'4d' | ' downsanp'|'fid |'image' |Il2d"|
"I p' <, di | oversanp'|'ss')>

Parameters

dg {string} Control dg parameter group display

dgl {string} Control dgl parameter group display

dg2 {string} Control dg2 parameter display

dgs {string} Control dgs parameter group display

file{string} File name of parameter set

Location of Parameter Sets

Parameter sets are organized into a number of files and placed in directories:

» Directory / vnnr / st dpar contains standard parameter setsfor different nuclei. For
example, / vnnr / st dpar / HL. par contains parameters for running routine H
spectraand / vnnr / st dpar / C13. par contains parameters for 3¢ spectra.

« Directory/ vnnr / par | i b contains parameters setsfor particular experiments, such
as /vnnr/parlib/dept.par and /vnnr/ parli b/ hngc. par.

» Directory/ vnnr / t est s contains parameter sets for the standard system tests, such
as/ vnnr/tests/ Hll sph for lineshapeand/ vnnr / t est s/ C13sn for signal-
to-noise.
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» Similarly, on your system, directoriesst dpar and par | i b are standard for every
user invnnr sys. These directories are empty at first but grow with parameter sets
from experiments that you and other users on your system have saved. Normally, you
save parameter sets into your home directory. (Chapter 10, “ Storing, Retrieving, and
Moving Data,” describes how to save user data.)

To List Parameter Sets

You can list parameter sets using the menu system or by entering thel f command.

Using the Menu System
1. ClickonMain Menu > File

The File menu appears with the following buttons:

Set Directorgl File In-FoI Tapel Loadl Datal Deletel Mor‘el Retur‘nl

In the graphicswindowsisalist of filesand directories (the directory entries have a
slash at the end, for example, st dpar /) for the current directory.

2. Toexaminethest dpar ort est s standard system parameter sets, you need to be
in/ vnnr/ stdpar or/ vnnr/ t est s. Toexaminelocal parameter sets, you need
to be in the appropriate user directory. In either case, you are probably not in the
directory you want. To change directories, click on Set Directory.

The Directory menu appears with the following buttons:

Chang_el De{-‘aultl Set De{-‘aultl Farentl Homel Nmrl Horel Returnl

3. Repeatedly click on Parent until the entry for the top-level directory you want
appears (e.g., vnnr /).

If you have saved parameter setsin your home directory, click on the Home button
to immediately display the files there.

4. Movedown to the subdirectory you want (e.g., st dpar /) by clicking on the entry
for the next subdirectory in the path with the left mouse button so that the entry
reverses (instead of dark type with awhite background, the background is dark and
the type iswhite) and then clicking on Change.

Repeat this step until you can view the entries for the directory you want. For
example, for the standard parameter set directory / vnnr / st dpar , the entries
shown are typically for following directories:

Cl13. par/ F19.par/ H1l.par/ H2.par/ N15.par/ P31.par/

Using the Input Window

» Enter thecommand | f <( di rect ory) >wheredi r ect or y isthe name of the
directory containing the parameter sets (e.g., | f (' / vnnr/ st dpar' ) or
[f("/vnnr/tests')).

To list parameters sets (if any exist) in your home directory, enter cd, then| f . The
command cd with no argument changes to your home directory by default.
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To Recall Any Parameter Set

You can retrieve an existing parameter set a number of ways. Once a parameter set is
recalled, the text window displays the retrieved acquisition and processing parameters for
the set in the text output window.

Using GLIDE

GLIDE can also be used to retrieve data. However, use this method to retrieve only dataon
parameters and FIDs. Perform the following steps to retrieve data with GLIDE:

1. Activate GLIDE by clicking the GLIDE button in the Main Menu.

2. Click on Recall.

3. Inthe Recall Setup window, type the full path of the FID file that you want.
4

Click on Retrieve.

The datafileisrecalled. If the data was acquired with GLIDE, the . def filesare
also recalled into GLIDE.

Using the CDE File Manager

This method can be used to retrieve data on parameters, FIDs, or shim files. To use this
method, the | i st enon macro must be, or must have been, executed. If fileretrieval isa
regular mode of operation, consider putting | i st enon inyour local | ogi n macro. Do
the following stepsto retrieve data with CDE:

1. Start the CDE File Manager by using the CDE toolbar.

2. Gotothedesired directory and double-click on the desired parameter, FID, or shim
file.

After you have selected the desired FID file, it is processed and displayed. . def
files (files acquired with GLIDE) are retrieved into GLIDE.

Using the Menu System

1. Follow steps 1 to 4 above for listing parameter sets using the menu system. When
the parameter set entriesfor the subdirectory you want are on view, as shown in step
4, highlight the parameter file you want, and click on Return.

2. ClickonLoad.

Using the Input Window

Enter the command r t p<( di r ect or y) >, wheredi r ect or y isthe name of the
directory containing the parameters set (e.g., to recall the standard proton parameters, enter
rtp('/vnnr/stdpar/HL")). Notethat adding the. par suffix is optional when
using rt p).

After bringing parametersinto the current experiment with r t p (or similar macros such as
rt, rtv,andconvert) ,themacrof i xpar isautomatically executed. Thismacro takes
the following actions:

» Updates old parameter characteristics and reconciles parameter differences due to the
hardware present on the spectrometer.

e Setsthefi | e parameter and callsthef i xpar 3r f ,fi xpar 4rf ,andf i xpar 5r f
macros to check for the existence of all acquisition parameters related to the third,
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fourth, and fifth rf channels, respectively (if the channel exists on the system based on
the value of the parameter nunt f ch). Any parameters found to be absent are created,
characterized, and initialized by the appropriate macro.

» Checksif amacrouser fi xpar exists. If it does, f i xpar runsthat macro. This
allows an easy mechanism to customize parameter sets.

The parameter f i | e contains the file name of the parameter set returned by art orrtp
macro. This parameter is reset when the go command is issued.

* |f the systemisnot in automation mode (aut o="n'),fil eisresetto’ exp' .

 If the system isin automation mode (aut o="y" ), f i | e isset to the path of the
directory where the datais stored.

To Recall Standard Parameter Sets

TheVNMR software offers several shortcutsif you only want to select standard parameter
sets. Once anucleus and solvent are selected, a parameter set is set up to do the experiment
requested, complete with positioning of thetransmitter and decoupler and, in the case of 1H
and 13C, approximate referencing to TMS.

Using GLIDE

1. If the GLIDE interactive window is not open, open it entering gl i de in the input
window or by clicking on the GLIDE button in the Main Menu.

2. Click on Setup.

3. Using the right mouse button, click on the triangle to the right of the Experiment
entry in the window. A menu appears with choices such as Pr ot on 1D and
Car bon 1D.

4. Using the left mouse button, click on the experiment desired.

Using the right mouse button, click on the triangle to the right of the Solvent entry
in the window. A menu appears with choices such as CDCl 3 and Acet one.

6. Using the left mouse button, click on the solvent desired.
7. Click on the Setup button at the bottom of the window.

Using the Menu System

1. Click on Main Menu > Setup.
The Setup menu appears with the following buttons:

H1.CDCL3| C13.CDC13| Nucleus,Solvent| Sequence| App Mode| Shim| |Acquire]

2. If youwant H or 13C experiment with CDClj, click onH1,CDCI3 or C13,CDCIS3,
as appropriate. Otherwise, click on Nucleus,Solvent.

The Nucleus Selection menu appears with a choice of nuclei:

ﬂ El ﬂ E M @ 0ther| Return|

3. Click onthenuclei desired, or if the nucleusyou want isnot listed, click on Other to
enter adifferent nuclel.

The Solvent Selection menu appears with a choice of lock solvents:
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CDClB' D20| Benzene| DMSO' ncetone| Ot.her‘l Retur‘n'

4. Click onthe solvent desired, or if the solvent you want is not listed, click on Other
to enter a different solvent.
Using the Input Window and Menu System

1. Enter set up intheinput window.
The Nucleus Selection menu appears with a choice of nuclei:

H1| H2| c13| N15| [F19| P31| Other| Return|

2. Click onthenuclel desired, or if the nucleus you want is not listed, click on Other to
enter adifferent nuclel.

The Solvent Sel ection menu appears with a choice of lock solvent:

CDClBl D20| Benzenel DMSOl ncetonel Ot.her‘l Retur‘nl

3. Click on the solvent desired, or if the solvent you want is not listed, click on Other
to enter a different solvent.

Using the Input Window Only

» Enterthecommandset up( nucl eus, sol vent ) wherenucl eus ischosenfrom
among the nuclel for thefilesin the directory / vnnr / st dpar ; typically H1, C13,
P31, and N15, and sol vent ischosen from among the solventslisted in thefilesin
thedirectory / vnnr / sol vent s; typically CDO 3, C6D6, D20, DMSO, Acet one,
CD2d 2, and CD3CD.

For example, to set up parameters to do a carbon experiment with DM SO-dg as the
solvent, enter set up(' C13', ' DVBO ).

To Create Selected Parameters
For certain types of experiments, theaddpar macro creates selected parametersto add to
the current experiment.

Using the Input Window
 Enter the appropriate command to add parameters:

addpar (' 2d") For a 2D experiment

addpar (' 3d") For a 3D experiment

addpar ("' 3rf") For a 3rd rf channel

addpar (' 4d") For a4D experiment

addpar (' downsanp') For downsampling data

addpar (' fid") For aFID display

addpar (' i mage') For imaging

addpar ('112d") For 2D linelisting

addpar ("1 p') For linear prediction, acquisition dimension
addpar ('Ip,1') For linear prediction, 1st implicit dimension
addpar ('l p, 2") For linear prediction, 2nd implicit dimension
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addpar (' oversanmp') For oversampling data
addpar (' ss') For solvent suppression

With no argument specified, addpar displaysinstructionsfor its use. Refer to the
description of addpar inthe VNMR Command and Parameter Reference for alist of
the parameters created with each addpar argument.

To List Parameter Groups

You can display various groups of parametersin the text window using the dg command
or one of themacrosdgl, dg2, dgs, anddgl p: Thestring parametersdg, dgl, dg2, and
dgs control which parameters are displayed by the macro with the same name asthe
parameter (e.g., parameter dg controls the parameter group displayed by macro dg). Text
editorspar anvi ( par amet er) or paramedi t (par anet er) areavailablefor
modifying the string parameters. Refer to the manual VNMR User Programming for details
on how to modify the parameters.

Using the Input Window
 Enter the appropriate command or macro:

dg Display group of acquisition and 1D/2D processing parameters

dgl Display group of display parameters

dg2 Display group of third and fourth rf channels parameters (typically for the
second and third decouplers, respectively) and 2D processing of 3D data sets
parameters.

dgs Display group of shims and automation parameters.

dgl p Display group of linear prediction parameters.

6.4 Removing and Inserting the Probe

If you want to use another probe or must remove the probe for cleaning, you need to know
how to remove the probe and reinsert it. Since many types of probes are available, only
genera information is given here. Refer to the manual NMR Probes Installation. for more
information on Varian probes.

To Remove the Probe
To remove the probe, you do not need to turn off the air supply or the transmitter.
1. If acquisition isin progress, stop the acquisition. Enter dm=' n'  su.
2. If asampleisin the probe, remove the sample.
3. Remove the cooling line from the blue nipple on the probe.
4

Remove the cables from the collar attached to the probe. Typically, there are cables
for lock, observe, and decouple, and VT control. TheV T cableisa9-pin cable
attached to a connector with steel screws or asteel clamp. If there are screws,
carefully remove them with the small nonmagnetic screwdriver provided. If thereis
aclamp, sgueeze the connector to unplug it.

5. Loosen the two knurled small bolts that hold the probe to the bottom of the magnet
body, support the probe with one hand, and guide it slowly out of the magnet with
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the other hand. As the probe begins its descent, remove the rubber VT connector
from the glass protrusion on the rear of the probe.

To Insert the Probe

Reinsertion of the probe follows the reverse of the removal procedure above.

6.5 Using Probe Files and Templates

Table 12 summarizes the VNM R macros and parameters connected with probe files. Refer
to the manual Walkup NMR Using GLIDE for information on using probe files.

Table 12. Probe File Macros and Parameters

Macros
addnucl eus<( nucl eus) > Add new nucleus to existing probe file
addpar ans* Add parameter to current probe file

addpr obe<(probe_nane<, ' system >)> Create new probe directory and probefile
get par an( par anx, nucl eus>) : $val ue Retrieve parameter from probe file

set decpars Set decoupler parameters values from probe file
set dec2pars Set decoupler 2 parameters values from probe file
set par ans( par am val ue<, nucl eus>) Write parameter to current probe file

updat epr obe* Update probe file

* addpar ans( par am val ue, nucl eus<,'tnplt' ><,' systemni >)
updat epr obe(<probe| ' tnplt' ><,'systeni >)

Parameter
probe {string} Probe type

6.6 Tuning the Probe

Probe installation and tuning varies with the spectrometer and the type of probe. Table 13
summarizes the VNMR commands connected with tuning probes. Different NMR
laboratories also have different standards about probe tuning.

Table 13. Probe Tuning Commands

Commands
bt une Tune broadband channel on GEMINI 2000, any channel on MERCURY
ctune Tune 3C channel on 'H/*3C GEMINI 2000
dt une Tunelock channel on GEMINI 2000
go* Submit experiment to acquisition
ht une Tune H channel on GEMINI 2000
gt une Graphical tuning tool on YNTYINOVA and UNITY plus
sethw('tune', n) Place GEMINI 2000 into tune mode
su Submit setup experiment to acquisition
t une* Assign frequencies on YNITYINOVA and UNITY plus
t uneof f Turn off tuning mode on GEMINI 2000
* go<(<'acqi ><, ' nocheck' ><,' nosafe' >)>
tune(freql<, freq2, freq3, freqd4>), tune(chl, freql<, chan2, freqz2,.>)
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Sample Changes

In general, if the probeis already tuned to the proper nucleus (asis amost always the case
for proton and carbon observation), only a small amount is gained by tuning the probe to
match your particular sample.

An exception to thisrule occurswhen switching from “normal” organic solventsto strongly
ionic samples, such as awater solution with 1M buffer. If the probe istuned for an organic
solvent, such as CDCl 3, and astrongly ionic sample is then inserted, you may find a
lengthening in the 90° pulse width by afactor of two or three.

For single-pulse experiments, this detuning of the probe will cause an apparent
deterioration of signal-to-noise (since you will only be using a 30° pulse, for example,
when you intended to use a 90° pulse) but in many cases this effect will be small.

Quarter-Wavelength Cable

When alarge change is made in the frequency of the observe nucleus on broadband
systems, such as switching from 13C to 15N, an additional change is made in the quarter-
wavelength cable, a coiled cable located on the system as follows:

« Attached to the preamplifier housing for 500-, 600-, and 750-MHz systems.

* Attached to theinside of the left magnet leg on the MERCURY-VX, MERCURY, and
GEMINI 2000.

» Attached to the inner face of the magnet console interface unit as part of the observe
circuitry on other systems.

The quarter-wavelength cable is not changed for each nucleus, but only for broad ranges of
frequencies (for example, 40 to 80 MHz), usually covering afactor of two (an octave) in
frequency. An incorrect cable does not typically affect signal-to-noise, but may have a
profound effect on the 90° pulse length.

To Tune Probes on W™INOVA and UNITYplus

Probes on UNTYINOVA and UNITY plus systems can be tuned through the TUNE
INTERFACE panel or the graphical probe tuning program gt une.

Using the TUNE INTERFACE Panel

Probes can be tuned using a special panel
called the TUNE INTERFACE, shownin TUNE INTERFACE
Figure 22. The panel islocated either on
the magnet-console interface or on the
dual-preamplifier assembly. The panel
contains the following displays, readouts,
and ports:

» At thetop of the panel isthe TUNE
INTERFACE display, arectangular
liquid-crystal display that shows a
numerical value two ways—as a
digital readout in the center of the
display and as an analog
representation along the oval
surrounding the digital readout.

Z>TO
[~ |0

H w0
Zm-a4-44>
o

Figure22. TUNE INTERFACE Panel
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» Below the display are two single-digit readouts labeled CHAN and ATTEN. The
CHAN readout can be set to 0 for OFF or to the channel being tuned (1, 2, 3, etc.), and
the ATTEN readout isthe amount of attenuation (analogousto the TUNE LEVEL knob
on older systems). The attenuation is selected in units of 10 dB. The maximum
attenuationis 79 dB, which is selected by a setting of 8. Above and bel ow each readout
are buttons for setting the value of the readout.

» Atthelower right of the panel isared indicator light and a BNC probe port labeled
PROBE J5321.

Tuning aprobeon a ™™ INOVA or UNITY plussystem using the TUNE INTERFACE panel
takes the following steps:

1. Set up the spectrometer to observe the nucleus of interest.

Often, the system is already set to the correct nucleus; if not, proceed asif you were
setting up an experiment (see Chapter 7, “Acquiring Data,” for information).

2. Using the appropriate procedure given below for your system, change the rf cable
attached to the probe channel you planto tune. No filters should bein-line during the
tuning procedures:

o UNTYINOVA and UNITY plus 200, 300, or 400 systems: Disconnect the cable
from the H Band CM or the B Band CM port at the rear of the magnet-console
interface. Connect this cable to the PROBE J5321 port on the TUNE
INTERFACE panel.

o UNTYINOVA and UNITY plus 500, 600, or 750 systems. Disconnect the cable
from the PROBE J5311 port on the broadband preamplifier or the *H/2°F 35301
port on the preamplifier. Connect this cable to the PROBE J5321 port on the
TUNE INTERFACE panel. Then disconnect the cable from the OUTPUT port
(J5312 or J5302) and connect it to the TUNE OUTPUT J5323 port.

3. Two methods are available to set the tune frequency. Until you set up the tune
frequencies with one of the methods (su or t une) , the TUNE INTERFACE panel
will not work after powering on or after resetting the acquisition console.

» Thefirst method isto enter go or su. Each time go or an su executes, the
console receives a frequency for each channel defined for the experiment. This
frequency also becomes the one used during tune. The table below shows the
rel ationships between the channel selected and the associated parameters:

Channel 1 tn sfrq t of
Channel 2 dn dfrq dof
Channel 3 dn2 dfrg2 dof 2
Channel 4 dn3 dfrqg3 dof 3

For descriptions of these parameters, refer to the VNMR Command and
Parameter Reference.

» Thesecond methodisto entert une. Refer to description of t une intheVNMR
Command and Parameter Reference for details. The settings remain in effect
until the next go or su command executes. Thet une command isavailableon
UNITYINOVA and UNITY plus systems only.

4. Pressthe CHAN buttons until the readout is the number of the rf channel you want
to tune. Start with channel 1.

Thisturns on the tuning function for the channel. The TUNE INTERFACE display
should shows a number, and the red indicator light should not flash. (If the light
flashes, check the connector to the cable for an improper connection.)
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5. Pressthe ATTEN buttons until the readout is 6, 7, or 8.

6. If necessary, insert the appropriate sticks into the probe. Refer to the probe
installation manual as to which sticks are needed to tune to the desired nucleus.

7. Tunethe probe. Asthe probe gets closer to being tuned, the number on the TUNE
INTERFACE display will decrease.

8. PresstheATTEN button until thereadout is 8, to increasethetuning level sensitivity.
Continue tuning until the number displayed on the TUNE INTERFACE display is
as close to zero as possible.

9. Disconnect the tuning function by pressing the CHAN buttons until the readout is 0.
(During normal spectrometer operation, CHAN must be set to 0 or acquisition will
not be allowed.)

10. Reconnect the rf cablesto their original position as follows:

o UNTYINOVA and UNITY plus 200, 300, or 400 systems. Disconnect the cable
from PROBE J5321 port on the TUNE INTERFACE panel. Connect the cable
tothe H Band CM or the B Band CM port at the rear of the magnet-console
interface.

o UNTYINOVA and UNITY plus 500, 600, or 750 systems. Disconnect the cable
from PROBE J5321 port on the TUNE INTERFACE panel. Connect this cable
to the PROBE J5311 port or the *H/*°F J5301 port, whichever was the original
port. Then disconnect the cable to the TUNE OUTPUT J5323 port and connect
it to the OUTPUT port (35312 or J5302, as appropriate).

At thistime, the red indicator light should turn off.
11. Repeat the steps above for each channel on the system.

For further information about probe installation and tuning on the YNTYINOVA and
UNITY plus, refer to the manual NMR Probes Installation.

Using the Graphical Probe Tuning Program (gtune)

This section describes how to use the graphical probe tuning program, gt une (shownin
Figure 23), for swept-tune-type NMR probetuning. gt une isavailable on YWT™INOVA and
UNITY plus systems.

gt une runson the host computer and offersyou an interactive tuning method that provides
separate information for matching and resonant frequency. This program is especially
useful for tuning probes with complicated coil configurations, such as imaging probes.

After the systemis put into tune mode, the reflected power from the probe passes through
the directional coupler and is detected and digitized by the receiver circuitry: Any power
that the receiver detects is reflected power. Taking one (or more) complex pair of data
points at each frequency gives a data set that shows reflected power versus frequency. A
coil tuned to a specific frequency (usually the frequency of the nucleus the user wants to
observe) reflectslittle power at that frequency. The acquisition system then sweepsthrough
the desired frequency range and gathers data on reflected power interactively. The user can
adjust certain parameters interactively during the experiment.

To Tune a Probe with qgtune
This procedure describes how to use the qt une program to tune an NMR probe.

1. Set up the system for tuning:
UNITYINOVA and UNITY plus — leave the switch set to observe mode.
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Figure 23. Probe Tuning Window (qt une Program)

MERCURY-VX — connect the following cables:
 Connect the appropriate cable from the probe (35102 or J5302) to the
TUNE J5402 connector on the inside of the magnet leg.
 Connect the appropriate cable from the transmitter (35602 or J5603) to the
TUNE J5604 connector.

 Connect the appropriate cable from the receiver (35303 or J5103) to the
Q TUNE J5403 connector.

2. Entert n='n' su,wheren isthenucleusto betuned (e.g.t n="' H1").

3. IntheVNMR input window, enter gt une( gai n, power ) , wheregai n and
power areappropriate gain and power values. Typical entriesareqt une( 20, 65)
for WITYINOVA and UNITY plus, and gt une( 0, 15) for MERCURY-VX. Generally
you want as low a gain value as possible with as high a power value as possible. If
gt une is entered without arguments, the default values of 50 for gai n and 60 for
power are used.

The Tune Display and Tune Control windows open, similar to Figure 23. The Tune
Display is centered on the resonant frequency of the current experiment (sf r q).

To change the gain and power values, click Exit in the Tune Control Panel and
reenter the gt une command with more appropriate values.

4. IntheDisplay field, select Full or Minimal.
* Full display shows the network-analyzer-like graph, as shown in Figure 23.

» Minimal display simplifies the tune display by showing numerical values
instead of the graph, as shown in Figure 24. When sweeping over arange of
frequencies, the minimal display shows minimum reflected power and center
frequency. When in CW mode, the minimal display showsthe average reflected
power and the current frequency. Several display controls on the Tune Control
Panel are disabled in minimal display mode, including cursors, grid, and
markers.

5. IntheAudio field, select On or Off.

If set to On, avolume slider becomes available and a sound is generated that
indicates how close the minimum reflection isto the center of the sweep window—
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CW mode

Tune Display
Show Control Panel

Average reflection of 0.198 at 300.048 Mz

Sweeping over _
arange of frequencies

Show Contrel Panel
Minimum reflection: 15.4 dB at 299.83 MHz
Reflection at center: 13.8 dB (300.05 Miz)

Figure24. Minimal Display Mode for the Tune Display

the lower the pitch of the sound, the closer the minimum reflection is to the center.
The sound immediately stopsif the response lacks a discernible minimum reflection
or if CW modeis set.

To use the audio capability requires:
 An audio speaker on the Sun computer.

* The probe tuned well enough so that a clearly discernible minimum reflection
existsin the signal.

* A range of frequencies sent to the probe (i.e, audio requires sweep mode rather
than CW mode).

6. Place amarker on the resonant frequency to which you want to tune the probe as
follows (this option is not available in minimal display):

a. IntheTune Control Panel (see Figure 25), click on the triangle next to one of
the markersto open a pull-down menu (Figure 29 showsthe Marker 1 menu).

For more detail on using markers, see the “To Use Cursors, Grid, and
Markers,” page 120.

b. Inthemenu, select the resonant frequency to which you are tuning the probe.
A marker corresponding to the selected frequency appearsin the Tune
Display window.
7. Inthe Tune Control Panel, type values as appropriate in the Span, Scale, and other
fields on the Tune Control Panel.

Using the dB scale usually facilitates probe tuning. See the “ To Adjust the Span,”
page 120.

8. Adjust the tune and match capacitors while watching the Tune Display window. Use
the match capacitor to increase the depth of the dip asmuch as possible. Usethetune
capacitor to center the dip on the marker created in step 6.
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Figure25. Tune Control Panel Figure 26. Pull-Down Menu for
(gt une Program) Center Frequencies

Thedip displayed in the Tune Display window shows where little power is reflected
at the frequency being observed. The depth of the peak shows the accuracy of the
impedance matching of the probe coil to the transmitter and receiver. The horizontal
location of the dip shows the frequency at which little power is reflected. The goal
of probe tuning is to increase the depth of the peak (matching) while centering the
dip at the desired frequency.

9. After the probeistuned, click Exit. You are ready to begin the experiment.

To Select a Center Freguency

The center frequency is the resonant frequency to which the probe is to be tuned. A list of
center frequencies appearsin the Center pull-down menu in the Tune Control Panel (see
Figure 26). Thislist of frequenciesisread from theVNMR nuct abl e file.

Note that any frequency you typeinto the field will not be read until you press Return. This
appliesto all text entry fields.

1. IntheCenter field, click on the triangle to open the pull-down menu, then select a
frequency that equals or is close to the frequency you want.

2. Adjust the frequency by typing a new value in the Center field or by clicking the —
and + buttons.

The - or + buttons decrease or increase the value by the width of one span.

If the center frequency is either typed in or changed by the — or + button, user is displayed
next to the frequency. If the typed value happens to correspond to a nuclear frequency in
the pull down menu, that nucleusis displayed.
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If the new center istoo closeto either of the system frequency limits, the span is decreased
to alow the new center to be accepted, the message window will beep, and an error
message will appear. If the specified center is past either frequency limit, the message
window will beep, and an error message will appear.

To Adjust the Span

The span is the sweep width, in MHz, used in the Tune Display.

1. Todecrease or increase the span to the next

inthe series 1,2,5 10,20, etc., in the Span ] e ——— 5
field, enter avalueor click the—or + button. _ _
_Exit ) Display | Save 7 ) Help 7 )
Setting the span to less than 1000 Hz causes Center: *| 13 7sass,  MHz -] +)
the message window to beep and an error span: 10000 WHz =) +)
message to appear.
Setting the span to more than maximum iR g
span causes the message window to beep L id: [ On |
and an error message to appear. Marker 1: 7] €13 75.45% MHz
Setting the span to a value beyond the Marker2: Tl off - wHz
maximum or minimum frequencies causes Bl
the span to decrease, the message window Scale: [ d8 Linear |
to beep, and user warnings to appear. Max: 0.00 dg =) +)
In the Span field, click on the triangle to SR 500 de/div —) +)
open the Span pull-down menu (see Figure smoothing: [Off 1|2|3]4]5]
27). Line width:[1/ 3| 5[ 79|
* Select Last Span to return to the Calibrate ) Q calculation: | Off On |
previous span value =
* Select Maximum Span to make the =
spectrometer sweep fromtheminimum L

to maximum allowabl e frequencies.

* Select CW to temporarily stop
frequency sweeping and to make the
transmitter put out aCW signal. This setsthe frequency to the currently selected
center frequency. This mode is useful for checking the reflected power on the
tune meter or for making other tests that require a fixed frequency.

Figure27. Pull-Down Menu
For Span

To Use Cursors, Grid, and Markers

Cursors and markers appear on the Tune Display and are used the same way they are used
in VNMR. Cursors and markers are color coded and the frequency positions of each are
displayed on the bottom of the Tune Display. Cursor, grid, and marker controls are not
availablein minimal display.

Cursor: OfflLine Box Grid:,ﬁﬂ

Cursors —Inthe Cursor field, the Tune Control
Panel provides three cursor modes (see Figure
28)
» Select Off to turn cursors off so that no
cursors are displayed.

» Select Lineto display asingle cursor that specifies one frequency. The frequency
position of the cursor and the signal amplitude at that frequency are displayed on the
bottom of the Tune Display window.

» Select Box to display two cursors for use with the Expand button (for setting the span
to anarrower range). After aregion is expanded, the cursor mode switches back to the

Figure 28. Cursor and Grid Controls
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Off mode. The frequency positions of the cursors, as well as the delta and the signal
amplitudes, are displayed on the bottom of the Tune Display window.

Grid —Inthe Grid field, select Off or On (see
Figure 28) to control agrid display in the Tune
Display window. The grid helps in reading the
reflected power levels off of the graph. The grid
does not slow down the drawing time of the
graph.

Markers —Inthe Marker 1, Marker 2, and
Marker 3fields, the Tune Control Panel provides
three markers for marking fixed frequencies.
Each marker has a pull-down menu (see Figure
29) that liststhe same nuclear frequenciesand the
Center pull-down menu. Each marker also hasan
entry field for entering a frequency.

You can use markers for observing fixed
frequencies, for example the two nuclear
frequencies of adoubletuned probe. You canthen
vary the span, and the markers will appear and
disappear, depending on whether their
frequencies are being scanned in the current
experiment.

Attempting to set the markers to values beyond
the system frequency limits causes the message
window to beep and produces an error message.

To Change the Vertical Scale
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Figure 29. Pull-Down Menu
for Marker 1

You can changethe vertical scale of the Tune Display window by selecting whether the data
isscaled in alinear or logarithmic manner (see Figure 30).

1. Inthe Scalefield, the Tune Control panel
provides two scaling modes:

* Select dB to provide alogarithmic
scalein units of dB.

e Select Linear to alinear scale with
arbitrary units.

Max: 0.00

Step: 5.00

Scale: WM

dB —) +)
de/div - ) +)

Figure30. Scale Controls

The dB scale shows a deeper dip for more accurate match adjustment.

2. Inthe Max field, type avalue you want for the top line in the Tune Display.

Setting a Max value beyond system limits generates a beep and an error message.

3. Inthe Step field, type avalue you want for the number of units per division mark of
the current scale (dB or linear) on the y axis of the Tune Display.

Step helps by making the height of a probe resonance appear larger or smaller.

Setting a Scale value beyond system limits generates a beep and an error message.

Q Calculation

Probe Q factor determines sensitivity. Q is defined as the frequency of the resonant circuit

divided by the half power bandwidth.

1. Near the bottom of the Tune Control Panel, select Q calculation: On.
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The current Q value and resonant frequency appears at the top of the Tune Display
window, and a horizontal cursor appears on the plot.

In the Tune Display window, use the middle mouse button to place the horizontal
cursor on the base line (reflected power level outside of the resonance ling). The Q
calculation appears at the top of the Tune Display window.

The Q that is shown is determined as follows:

The software finds the lowest point on the display and designatesthis asthe resonance.
The frequency displayed is, at best, only as accurate as the frequency difference
between points. You must take this into account when quoting Q measurements.

Thislowest point isused asV ;. The software takes the level of the horizontal cursor
asthe baseline, or V .

V max 1S assumed to be afrequency where all the rf energy is reflected by the probe.
The two frequencies that have the signal level of Equation 1 are wy and .

V max [Eq. 1]
5
Q iscalculated from Equation 2, where w, is the resonant frequency
__ W [Eq. 2]
Q - r
|01 — |

The software checks that the low point (the bottom of the dip) isat least 15 dB below
the baseline. If thisis not true, the calculated Q valueis not accurate, and is, therefore,
not reported (the string“- - -" appearsin the Q value field). The resonance
frequency, however, is still given.

Calibrating the Tune System

A Tune Calibration window is available for calibrating the tune system using a shorting
load, an open load (no device attached), and a 50-ohm load.

To calibrate the tune system.

1

Set up the system for tuning:
UNTYINOVA UNITY plus — Leave the switch set to observe mode.
MERCURY-VX — Connect the following:

 Connect the appropriate cable from the probe (35102 or J5302) to the
TUNE J5402 connector on the inside of the magnet leg.

» Connect the appropriate cable from the transmitter (J5602 or J5603) to the
TUNE J5604 connector.

 Connect the appropriate cable from the receiver (35303 or J5103) to the
Q TUNE J5403 connector.

* Entert n="n" su, wheren isthe nucleusto betuned (e.g., t n="H1" ).

Click the Calibr ate button on the Tune Control Panel. The Tune Calibration window
opens (see Figure 31).

You must run the calibration tests in the following order:
» Short Test
* Open Test
¢ 50 Ohm Test
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The test buttons are only availablein
this order.

I Tune Calibration

Short Test ) TS )

The program stores only correction
coefficientsin files. Therefore, you
will not beableto view old calibration
sweeps after the experiments are
finished.

Restore Backup )

Restore Sys Backup )

;

Correction: | Off On | Power: =

Close 3

Figure31. Tune Calibration Window

3. IntheCorrection field, select Off or Aceent )
On to disable or enable calibration
corrections, respectively. The default
is enabled.
If valid calibration files are not present, this button is not available.
4. Connect ashorting load:
o UNTYINOVA and UNITY plus — Connect a shorting load to the tune port.
* MERCURY-VX — Connect a shorting load to TUNE J5402 on the inside (probe
side) of the magnet leg.
5. Click the Short Test button.
6. Remove the shorting device from the tune port.
7. With no load on the tune port, click the Open Test button.
The program divides the full range of the spectrometer into 32 frequency bands and
runs 32 experiments. This data is merged into one high-resolution data set. After
enough data are collected, the Accept button becomes available. If ADC overflow
occurs, awarning message appears.
8. After you see astrong signal (the signal will be stronger at low frequencies than at
high frequencies) that does not cause ADC overflow, click the Accept button.
9. Attach a50-ohm load:
o UNTYINOVA and UNITY plus — Connect the 50-ohm load to the tune port.
* MERCURY-VX — Connect the 50-ohm |oad to TUNE J5402 on theinside (probe
side) of the magnet leg.
10. Click the 50 Ohm Test button.
The program dividesthe full range of the spectrometer into 32 frequency bands and
runs 32 experiments. The data is merged into one high-resolution data set. After
enough data are collected, the Accept button becomes available. If ADC overflow
occurs, awarning message appears.
11. Click the Accept button and remove the 50-ohm load from the tune port.
12. After all three tests are finished, click the Save button.

The old calibration files are moved to . bak files, and new calibration files
std_ed.cal,std_es.cal ,andstd_er. cal arecaculated. Thesefilesare
stored in $vnnr syst em t une/ t unecal . If thefiles cannot be saved, the
program produces a beep and an error message.

13. Click the Close button.

To Restore the Previous Calibration File

If you have an incorrect calibration file and do not want to re-run the calibration tests,

restore the previous calibration files:
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1. ClicktheCalibratebutton onthe Tune Control Panel. The Tune Calibration window

opens (see Figure 31).
2. Click the Restore Backup button.

The program replaces the new calibration files
with the.. bak files. If the program does not find
all of the backup files, an error message appears.

To Restore the Original Calibration Files

System backup files can beinstalled by copying
thefollowing . cal filesontop of the
corresponding . sys files:

* std_ed. cal tostd_ed. sys
 std_es.cal tostd_es. sys
 std_er.cal tostd_er. sys

To restore these system calibration files, click the
Restore Sys Backup button. The program replaces
the new calibration fileswith the . sys
calibration files created at system installation.

Online Descriptions of the Tune Control Panel

To get on-line descriptions of the buttons and
fieldsin the Tune Control Panel, click the Help
button with the right mouse button. A pull-down
menu similar to that shown in Figure 32 appears.
Select the topic of interest from the menu.
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© T Tune Control Panel

Center: 7| C13 75455, TH
Span: 7/ 10.000 MHz -| calibration
Calibrate
Center
Cursor: OfflLine Box | Gr| Cursor
Display
-
Marker 1: 7 c13 75455 | o
Marker 2: 7| oOff Expand
Marker 3 7| Off Ir?|t|allz?at|on
Line_Width
Scale:W Linear Markers
Max: 0.00 dg —) +| Max
O_calculation
Step: 5.00 dB/div — | seale
Smoothing: | Off jﬂﬂ SEEiing
—| &Span
Line width:|1—ﬂﬂﬂ g step
Calibrate | qcalculation: off On
—
)
-
!

Figure32. Help Pull-Down Menu

Tuning Probes on MERCURY-VX, MERCURY, GEMINI 2000

For GEMINI 2000 systems, the bt une, ct une, dt une, ht une, andt uneof f macros
turn rf on and off at the transmitter boards for tuning. MERCURY-VX and MERCURY use only
bt une andt uneof f . None of these macros use arguments.

*  On MERCURY-VX, MERCURY, and GEMINI 2000 broadband systems, bt une turnson
the broadband transmitter, directing about 0.5 watts of rf at frequency sfr g +t of to
the probe. Before using bt une, switch the cable on the magnet leg. t uneof f turns

off the transmitter.

« ONGEMINI 2000 1H/23C systems, ht une turnsonthe H transmitter, directing about
0.5wattsof rf totheprobe. t uneof f turnsoff thetransmitter. Similarly, ct une turns
on the 13C transmitter, directi ng 0.5 watts of rf to the probe, andt uneof f turns off

the transmitter.

CAUTION: Only qualified service personnel should tune the lock channel. An

incorrectly tuned lock channel can damage equipment and cause

erratic results.

» Onal GEMINI 2000 systems, dt une turnson the lock (2H) transmitter for tuning the

lock channel.

* On all GEMINI 2000 systems, themacro set hw( ' t une' , n) isused internaly by
bt une (nis4orb5),ctune (nis2),dt une (nis3), ht une (nisl),andt uneof f
(nisOor 6). set hwisnot normally entered by the user directly.
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The procedures below aretypical in tuning aGEMINI 2000 probe. For further information,
refer to the manual NMR Probes Installation.

Observe Colil Tuning on MERCURY-VX, MERCURY,
BB GEMINI 2000

This example shows how to tune to 13C. To tune to another nucleus, enter the name of that
nucleusinstead of ' C13' instep 1.

1
2.

© N o g &

Join an appropriate experiment and enter t n=' C13' su.
Move the cable from the 13C connector (J5302) to the TUNE connector (J5402).

Move the cable from the 13C connector (J5603) on the rear of the magnet leg to the
TUNE connector (J5604) just aboveit.

Enter bt une.

Turn the meter switch to the TUNE position.

Adjust the TUNE control knob for a mid-range reading.

Turn the observe coil tuning rod until the meter reaches a minimum reading.

Turn the observe coil matching rod for aminimum meter reading. Adjust the TUNE
knob if needed.

Switch back and forth between the observe coil tuning rod and the observe cail
matching rod until you achieve an absolute minimum meter reading. Once a
minimum is obtained, enter t uneof f .

If the tuning is far off, it may be better to turn each rod past the minimum meter
reading before turning the other rod.

10. Return the two cablesto their original positions and turn the meter switch to SPIN.

Decoupler Coil Tuning on MERCURY-VX, MERCURY,
BB GEMINI 2000

CAUTION: Before tuning the decoupler coil, check that air is flowing through the

probe dewar and decoupler cooling line, cooling both the sample and
decoupler coil. Excessive heat will damage the sample and the
decoupler tuning capacitors. During VT operation, the probe dewar
requires nitrogen for cooling. For maximum power, use at least 20 CFH
or 9.5 LPM.

Join an appropriate experiment and then enter t n=" H1' su (for H) or
tn=' F19' su (for 1°F).

Move the proton probe cable from the 1H connector (J5102) on the magnet leg to the
TUNE connector (J5402).

Movethe proton cablein the rear of the magnet leg to the coaxial tuning jack labeled
TUNE J5604.

Enter bt une.
Turn the meter switch to the TUNE position.
Adjust the TUNE control knob for a mid-range reading.
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7.

8.

Turn the decoupler coil tuning control to obtain a minimum tuning meter reading.
Adjust the TUNE knob as needed. Once aminimum is obtained, enter t uneof f .

Return the two cablesto their original positions and turn the meter switch to SPIN.

Proton Observe/Decoupler Coil Tuning on *H/A3C GEMINI 2000

1
2.

N o g &

8.

Join an appropriate experiment and enter t n=" H1' su.

Move the proton cable from the 1H connector (35102) on the magnet leg to the
TUNE input connector (J5402), also on the magnet leg.

Move the proton cable in the rear of the magnet leg from the *H connector (J5602)
to the TUNE connector (J5604).

Enter ht une.
Turn the meter switch to the TUNE position.
Adjust the TUNE control knob for a mid-range reading.

Turn the proton coil tuning rod for a minimum meter reading. Adjust the TUNE
knob if needed. Once a minimum is obtained, enter t uneof f .

Return the two cablesto their origina positions and turn the meter switch to SPIN.

Carbon Observe Coil Tuning on *H/*3C GEMINI 2000

1
2.

© N o g &

Join an appropriate experiment and enter t n=" C13' su.
Move the cable from the 13C connector (J5302) to the TUNE connector (J5402).

Move the cable from the 13C connector (J5603) on the rear of the magnet leg to the
TUNE connector (J5604) just aboveit.

Enter ct une.

Turn the meter switch to the TUNE position.

Adjust the TUNE control knob for a mid-range reading.

Turn the 3C cail tuning rod until the meter reaches a minimum reading.

Turn the 3C coil matchi ng rod for a minimum meter reading. Adjust the TUNE
knob if needed.

Switch back and forth between the 13C coil tuning rod and the 13C coil matching rod
until you achieve an absol ute minimum meter reading. Once aminimum is obtained,
enter t uneof f .

If the tuning is far off, it may be better to turn each rod past the minimum meter
reading before turning the other rod.

10. Return the two cablesto their original positions and turn the meter switch to SPIN.

Tuning Probes on UNITY and VXR-S Systems

For UNITY and VXR-S systems, refer to the manual s that accompanied the system or the
probe for the information you need.
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6.7 Spinning the Sample

On the YWTYINOVA, MERCURY-VX, UNITY plus, UNITY, and VXR-S systems, and on
MERCURY and GEMINI 2000 with spinner control, when a sampleisinserted, the last
entered spin rate is used to regulate sample spinning. The actual spin rateisindicated three

ways.
* Inthe LOCK dlsplay of the M= 5i400 ACQUISITION
Acquisition window (acdi | close ) FID) SHIH) LAREGE ) |

program), the actual spinrateis SPIN: off | LOCK: off | SAMPLE: [insert
shown below the lock signal (in ﬁ — E=l
green type if regulated, in
yellow if not regulated, orin red
if off), see Figure 33.

lock level = 34,9

* IntheAcquisition Status
window (acqst at program),
the actual rateisgiven aswell as
aspin regulation indication.

LOCKED

* Inthe remote status unit
(optional on systems other than

[ -2691 |

MERCURY-VX, MERCURY, and Sl ) =4 | 16+ | 64+
GEMINI 2000) or onthe magnet — g
|eg on the MERCURY—VX, lockpower i A e LD B L 64+ )
MERCURY, and GEMINI 2000, _— |
thespinrateisshown by thespin lockgain _~1* ) -4+ ) 16+ ) 64+ )
light: [ 1201 |
If lightisoff, thesampleisnot | 'ocemese =) =i =en ) =i
inni [ 20] 0
spinning. | o ole ) e ) c6e ) e )
If light isblinking, the sample
is spinning but not at the last Figure33. Spin Informationin LOCK
requested rate. Display (acqi Program)

If light is steady, the spin rate
is being regulated at the last requested rate.

On MERCURY and GEMINI 2000 systems without spinner control, the spin rateis
controlled by adjusting the needle valve on the magnet leg. Spinning isindicated by a spin
light and a needle valve on the magnet leg.

You can adjust spin rate from the input window or the Acquisition window. Typical spin
rates are 15 for 10-mm tubes and 20-26 for 5-mm tubes.

The Spinner Control window (spi nner program) provides spin speed control,
experiment control, and low-speed or high-speed spinner selection, see Figure 34.

Table 14 lists commands and parameters related to adjusting sample spinning.

Using the Input Window

The spi n command regulates sample spinning according to the spi n parameter (note
thereisaspi n command and aspi n parameter). The spi n command also sets

rf frequency, decoupler status, and temperature. The value of the spi n parameter is
changed when asampleisinserted or one of thecommandsspi n, go, ga, au, orsanpl e
is entered. Thus, the value of spi n is not necessarily the current experiment. The dgs
macro displays the group of shim and automation parameters, including spi n. The spin

01-999160-00 A0800 Getting Started: VNMR 6.1C 127



Chapter 6. Preparing for an Experiment

128

Table 14. Sample Spinning Commands and Parameters

Commands

acqi * Open the Acquisition window

acqnet er<(' host')> Open the Acgmeter window

dgs Display group of shim and automation parameters
spin Submit a spin setup experiment

spi nner Open the Spinner Control window

* acqi <('par']|'disconnect'|"exit'|"'standby')><:ret>
Parameters

in{'n,"'w,"'y'} Lock and spin interlock

spin {0, 5to 39, 'n'} Sample spin rate

speed can aso be made a part of the standard parameter set for a given nucleus (thisis
covered later).

Appliesto all systemsif the optional spin control hardware isinstalled.

Enter spi n=# spi n, where# isthe desired spin rate. For example, entering

spi n=15 spi n adjuststhe spin rate to 15.

If spi nissettoaparticular value and the interlock parameteri nissetto' y' ,
spinning regulation is checked after each transient. Acquisition is aborted with an
appropriate error message if spinning goes out of regulation, just asit doesif lock is
lost. If i nissetto’ w , awarningisgenerated if the spin speed goes out of regulation;
however, acquisition is not stopped. If i nissetto' n' , spinning is checked and
regulated before the first transient and not checked thereafter.

Thespi n parameter can also besetto' n' , which indicates that no spin rate
adjustment is to be done when acquisition begins. The system will still attempt to
regulate at the last entered spin rate, but acquisition will not wait for regulation to
occur. If spi n="n" andi n="y", only lock loss causes acquisition to stop.

Thei n parameter can be set to handle both lock level and spinner speed errors. For
details, see “Lock Level and Spin Speed Error Handling” on page 150.

Using the Acquisition Window

Appliesto all systems configured for acquisition if the optional spin control hardwareis
installed. This feature is not available on data stations.

1

If the Acquisition window is not open, enter acqi in the input window, then click
on the Connect button in the window when it appears.
Click on the LOCK button.

The LOCK display appears with the following spin-related information, see Figure
33

» The SPIN menu (near the top of the display)
* A readout of the actual spinning speed (at the bottom of the graphics window)
 Controlsfor changing the value of the spi n parameter (at the bottom of the
display)
The controlsfor changing spi n consist of areadout with the current value of spi n
(shown in square brackets, e.qg., [ 20] ), adlide control for adjusting the value

of spi n, and four buttons (labeled -1+, 4+,
—16+, and —64+) also for adjusting the value of spi n.
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3. Check that the on button in the SPIN menu is selected. Also check the current
spinning speed displayed near the center of the LOCK display.

4, To adjust the spi n parameter, use either of these methods:

 Dragthe mouse cursor across the dlide control with the left button of the mouse
held down. The value changes proportionally as the mouse moves.

» Click on the -1+, 4+,

—16+, and —64+ buttons as required. Clicking on a button with the left mouse
button decreases spi n by the amount shown on the button; clicking with the
right mouse button increases spi n by the amount shown on the button.

For further information, see the “LOCK Display,” page 150.

Using the Spinner Control Window

Thespi nner command
opens the Spinner Control
window for control of sample
spinning, see Figure 34. From
thiswindow, the spinner can be
started or stopped, and
experiment control of spinning
can be turned off. That way, if
an experiment you just joined
hasthe spi n parameter set to
avalue other than the current
spinning speed, and you forget
tosetspinto' n' andtype
go, the spin speed will not be
changed.

On the YNTYINOVA system,
high-speed, solids-style

Spinner Control for manuals

Spin Speed Contraol
~ Turn spinner off
# Turn spinner on at 15 Hz
15

! T
1] 10 20 an 40 a0

Experiment Contraol
B allow spin control in an experiment with go
A

A

Low Speed - High Speed Spinner Selection
~w Low speed spinner (liguids styleld
~ High speed spinner ¢solids styled
o

Figure34. Spinner Control Window
(spi nner Program)

sample spinning and low-speed, liquids-style sample spinning are both under computer
control. The spi nner program can be used to select these spinner types.

1. Enter the command spi nner intheinput window.

The Spinner Control window appears.

Set the desired spinning speed by clicking the diamond next to Turn Spinner On and
enter the speed value in Hz.

To disable experimental control of spinning, click the button next to Allow spin
control in an experiment with go. A button that isindented (and red) is selected.

When experimental control of spinning is disabled, you can choose how spinner
errors are handled by the system—a warning isissued or acquisition is stopped.
Select a spinner mechanism type, low-speed (liquids-type spinning), high-speed
(solids-type spinning), or automatic spinner type selection.

If you select high-speed, you can choose to set the spinner air flow instead of the
speed.

If you select the automatic spin selection, you must also enter threshold values that
tell the system when to switch to solids-type spinning.

For the high speed spinner probes (e.g., MAYS), the following safety measures have been
implemented to prevent rotor and stator damage:

01-999160-00 A0800

129

Getting Started: VNMR 6.1C



Chapter 6. Preparing for an Experiment

» Theair flow selected from the spinner window isramped to the new value at asaferate.

« If the spinner speed drops to zero and the spin setting is nonzero, the air flow will be
shut off. This measure prevents spinner runaway if the tachometer fails.

* |f for some reason the spinning speed cannot be reached, the air flow will be shut off.
This measure prevents the continued spinning of a crashed rotor with more air flow.

6.8 Optimizing Lock

130

Under computer control, the lock system maintains the frequency stability of the
spectrometer as the static field generated by the superconducting magnet drifts slowly with
time or changes due to external interference. Locking makes the resonance field of the
deuterium in the deuterated solvent coincide with the lock frequency.

Thelock level can beviewed usingthe Acquisition
window or the Acgmeter window:

v 51400 Acqmeter

=

» Toview thelock level in the Acquisition
window, enter acqi in theinput window,
click on the Connect button in the window
when it appears, and then click on the LOCK

Lark 43,154 ]
button. The LOCK display appears.

+ To view thelock level with the Acgmeter T [ si400 Acqmeter
window, enter acqmet er intheinput R
window or Acqmet er inaUNIX shell. A 832
window appears (shown in Figure 35) that £2.2
begins showing the lock level. Clicking with 43,2
the right mouse button inside the window e
opensapopup menu that allowsyou to display 22
VT and spin information or open a properties 6.8
window that allows you to alter the display Lok 2.8

(also in Figure 35).
Figure35. Acgmeter Lock Displays

The entire lock optimization process can be (acqmet er Program)

skipped if optimum lock parameters are already

known for a particular solvent and probe

combination. Valuesfor these parameters can be entered as part of amacro or using normal
parameter entry (e.g., by entering | ockgai n=30 | ockpower =24). These parameters
do not take effect until an su, go, or equivalent command is given.

If automatic shimmingisto be used, it isimportant to obtain an optimal lock signal. Manual
adjustment often isdone to achieve the maximum lock amplitude. Thiscanresult in apartly
saturating condition, and a true non-saturating power isusually 6 to 10 dB lower. The
response of thelock level isgoverned by the T, of the deuterated lock solvent aswell asthe
magnet-determined or chemical exchange-determined T," of the solvent. This T4 can vary
widely, from about 6 seconds for acetone-dg to about 1.5 seconds for CDCl5 and lower for
more viscous solvents. To allow areliable, repeatable selection of lock power, automatic
optimization may be used.

This section describesthelock parameters (I ockpower ,| ockphase, andl ockgai n)
and then describes methods of controlling lock. Lock loop time constant control is aso
described. Table 15 lists the lock commands and parameters discussed in this section.
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Table 15. Lock Commands and Parameters

Commands

acqi * Open the Acquisition window

acqnet er<(' host')> Open the Acgmeter window

| ock Submit Autolock experiment

r eadhw* Read acquisition hardware values

set hw* Set acquisition hardware values (lock related)

* acqi <('par']|'disconnect'|"'exit'|"'standby')><:ret>
readhw(parl,par2,...)<:vall,val2,...>

sethw(<'wait'|' nowait', >parl,val 1<, par2,val 2,...),
sethw('lock'," on'|'of f")
Parameters
al ock* Automatic lock status
in{'n,"'w,'y} Lock and spin interlock
| ockacqt c* Lock acquisition time constant
| ockgai n* Lock gain
| ockphase* Lock phase
| ockpower * Lock power
| ocktc* Lock time constant
shi nset * Type of shim set
z0* Z0field position

* alock {"y',"'n" ,"a ,"auto','s',"'sanp','u'} on YNTINOVA;
alock{'y','n","a,'s"} on GEMINI 2000, MERCURY-VX, and MERCURY
l ockacqtc {1.2,4.7,12,48,in sec} on UNTINOVA,
| ockacgtc N A on GEMINI 2000, MERCURY-VX, and MERCURY
| ockgain {0 to 48 dB, 1-dB steps} on UNTYINOVA;

I ockgain {0 to 30 dB, 10-dB steps} on GEMINI 2000

| ockphase {0 to 360 degrees, in 1.4-degree steps}

| ockpower {0 to 68 dB, 1-dB steps} on YNTYINOVA;

| ockpower {0 to 40 dB, 1-dB steps} on MERCURY-VXand MERCURY
locktc {1.2,4.7,12,48,in sec} on UNITY | NOVA;

I ocktc N A on GEMINI 2000, MERCURY-VX, and MERCURY

shinset {1,2,3,...14} on YNTINOVA; {1} on GEMINI 2000

shinset {1,2,3,...10} onMERCURY-VX, and MERCURY

z0 {-2048 to 2047, or -32768 to 32767}

Lock Power, Gain, and Phase

Under computer control, lock power, gain, and phase are set by the lock parameters—
| ockpower, | ockgai n, and | ockphase—uwith the following limits and step sizes:

e OnUNTYINOVA and UNITY plus, lock power isOto 68 dB (68 isfull power), lock gain
is0to 48 dB, and lock phaseis 0 to 360 degrees. Step size for power and gainis 1 dB;
step size for lock phase is 1.4 degrees.

On MERCURY-VX and MERCURY, lock power is0to 40 dB (40 isfull power), lock gain
is0to 39 dB, and lock phaseis 0 to 360 degrees. Step size for power and gainis 1 dB;
step sizefor lock phase is 1.4 degrees.

» On GEMINI 2000, lock power is0to40dB (40 isfull power), lock gainis0to 30 dB,
and lock phase is 0 to 360 degrees. Step size for power is1 dB and step size for gain
is10 dB; step size for lock phaseis 1.4 degrees.

* OnUNITY and VXR-S, lock power is0to 63 dB (63 isfull power), lock gainisOto
70 dB, and lock phase is 0 to 360 degrees. Step size for power and gainis 1 dB; step
sizefor lock phaseis 1.4 degrees.
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Onall systemsexcept YWNTINOVA, MERCURY-VX, and MERCURY, and GEMINI 2000, setting
lock power to O (I ockpower =0) means no lock pulses, that is, no lock.

The Z0 field position parameter z0 holdsthe current setting of the Z0 setting. The limits of
z0 are—2047t0 2047, in steps of 1, if the parameter shi nset issetto 1, 2, or 10, and
—32767 to +32767 if shi nset issetto 3 through 9. On MERCURY-VX and MERCURY
systems, shi nset is10. On GEMINI 2000 systems, shi nset is1. Zeroisno current.

Ther eadhwcommand readsinto VNMR the current values of lock system parametersin
the acquisition hardware. To make VNMR set the lock valuesin the acquisition hardware,
use the set hwcommand.

Lock Control Methods

A number of methods are available for controlling lock:
» Leavelock in the current state.
* Run an experiment unlocked.
e Use simple autolock.
» Use optimizing autolock.
» Perform full optimization of lock.

Each method is discussed in the following separate sections. Additional sections discuss
error handling and lock loop time constant control.

Leaving Lock in the Current State

Using the Input Window

e Enteral ock='n'

If simple or optimized Autolock was previously selected, lock is established upon
insertion of the new sample. If simple lock was previously selected, the system only
locksif the new sample has the same lock solvent.

Running an Experiment Unlocked

Using the Input Window

Appliesto al systems except MERCURY-VX, MERCURY, and GEMINI 2000.

» Enteral ock="u’
Lock is deactivated at the start of acquisition.

Simple Autolock

SimpleAutolock is available on MERCURY-VX, MERCURY, and “NTYINOVA, UNITY plus, or
GEMINI 2000 as a software function and on UNITY and VXR-S as a hardware function:

» Software ssmple Autolock searches for the correct Z0 value in software, but does not
adjust lock power, gain, or phase.

» Hardware simple Autolock searches for the lock resonance over an approximately 10
ppm range, turning up the lock power by 3 dB from its preset value during the search
and then turning the lock power back down when lock has been found and captured.
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Once energized, thistype of lock remains energized until simple Autolock is selected
again or optimizing autolock is selected.

A danger in hardware simple Autolock is that if the lock signal falls below a certain
level, the system reenters the lock capture phase and boosts the lock power. This can
have unfortunate consequences during, for example, a shimming operation.

Using the Acquisition Window
Appliesonly to UNITY and VXR-S systems configured for acquisition.

1. If the Acquisition window is not open, enter acqi in the input window, then click
on the Connect button in the window when it appears.

2. Click onthe LOCK button.

The LOCK display appears. The LOCK menu near the top of the display has three
choices: off, on, and auto.

3. Click on auto.

Using the Input Window

Appliesonly to all systemsbut type of Autolock (software or hardware, see above) depends
on the system.

* Enteral ock="y'
Autolock is activated at the start of acquisition if it has not already been activated.

Optimizing Autolock

Optimizing Autolock uses a sophisticated software algorithm to search the field over the
full range of Z0 (as opposed to hardware simple Autolock), captures lock, and
automatically adjusts lock power and gain (but not lock phase).

Using the Input Window

» Enteral ock="a' or al ock='s".
If al ock="a', atthe beginning of each experiment (each initiation of an
acquisition), the system searches for the lock signal if necessary, and then optimizes
lock power and gain (but not phase) whenever an acquisition isinitiated with go, ga,
au or with any macro or menu button using the go, ga, or au.
If al ock="s",thesameprocessasal ock="a' occursbut only if the sample has
just been changed under computer control and go, ga, or au isentered (when
manually gjecting or inserting a sample, the software cannot keep track of the action
and al ock="s" hasno effect).

If z0 isinactive and you start an autolock operation with either thel ock command or by
setting the al ock parameter to an appropriate value, then aut ol ock searchesfor the
lock signal by changing the lock frequency. Figure 36 is an example of alock frequency
acquisition window.

Be aware that spectrometer frequencies are computed from the lock frequency, so if the
lock frequency changes as aresult of an Autolock operation, frequencies for that
acquisition will be off by the amount of that change. Switching from chloroform to acetone
requires achange in the lock frequency of about 5 ppm, which can cause problemsin
precision work. Changing lock frequency isonly a problem when you select Autolock with
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theal ock parameter. Itisnot a problem for the lock experiment, since, by definition, the
lock experiment is complete once the autolock operation is completed.

Using GLIDE . -
Ll troi ACQUISITION
1. If the GLIDE interactive | Close) LOCK) FID) LARGE )
window is not open, enter SHIM: [ manual
gl i de intheinput window auto
or click onthe GLIDE
button in the Main Menu.
Click on the Setup icon. e p————CoarSe
3. Choose an experiment and e —— fine
solvent. 0 2 4 65 B 0 2 4 & B
4. Click onthe Setup button. starting lock level =  74.4
current  lock level = 74.4
5. Click on the Custom icon.
6. Click ontheAcquireicon.
SHIM: 7 | pwrignph
7. Inthe Locking field, click
[ 46.05%000] L;
onAuto. Jockfreg Lo ) —de ) Z16e ) —6ds )
Z0, lock power, and lock ,
. .. [ 20] _f
gain are optimized. S T T T S T BT I
[ 4] |
Full Optimization lockgain & ED €& €D
Full optimization is the most fe=1 =
e -1+ —4+ —16+ —od+
compl ete optimization of lock ekl EHEDvED ED
parameters. A fuzzy logic auto- ro
lock algorithm automates the | e
parameter control processin order )
to find the exact resonance and the Figure 36. Lock Frequency

optimum parameters (phase, Acquisition Window

power, gain) automatically and

quickly with high reliability. Fuzzy rulesare used in the program to find the exact resonance
frequency and for adjusting power and phase. The fuzzy rules are implemented at different
stages of the auto-lock process. First, the software finds the resonance. If the exact
resonance cannot be found, phase and power are adjusted and the software looks for the
exact resonance again. The software then optimizes the lock power to avoid saturation,
optimizes the lock phase, and optimizes the lock gain to about half-range.

RF frequencies, decoupler status, and temperature are also set during full optimization.

Using the Input Window

e Enterl ock

Note that the full optimization is the only automated method for optimizing the lock
phase. If al ock="a' or's' isentered, only power and gain is optimized.

Lock Level and Spin Speed Error Handling

Thei n parameter controls error handling based on lock level and spin speed, and specifies
the action to be taken based on lock level failure or spinner failure:
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e 'n' stopsany system checking so that acquisition continues regardless of the lock
channel or spin speed.

» "W makesthe system check thelock level and the spin speed. A warning messageis
added to the log file if the lock level falls below a preset hardware level (about 20 on
the lock meter) or if the spi n parameter is set to a particular value and the spin speed
goes out of regulation; however, acquisition is not stopped.

* 'y' makesthe system check thelock level and spin speed. Acquisition ishalted if the
lock level falls below a preset hardware level (about 20 on the lock meter) or if spi n
is set to a particular value and the spin speed goes out of regulation.

Thei n parameter can be set to one or two characters:

 If set to two characters, the first character specifies the action for lock failure and the
second character specifies the action for spinner failure.

« |If setto only one character, that character specifies the same action for either lock or
spinner failure.

Lock Loop Time Constant Control

During acquisition, thel ockacqt ¢ parameter sets the lock loop time constant, the time
constant by which the lock feedback corrects disturbances of the magnetic field. On a
UNITYINOVA or UNITY plus, | ockacqt c is1, 2, 3, or 4, which corresponds to time
constantsof 1.2, 4.7, 12, or 48 seconds, respectively. OnaUNITY or VXR-S,| ockacqt ¢
is1 or 2, for 1 or 200 seconds. MERCURY-VX, MERCURY, and GEMINI 2000 do not use

| ockacqt c.

When the system is not performing an acquisition (idle, lock display, shim display, FID
display, autoshim, etc.), thel ockt c parameter (not available on MERCURY-VX, MERCURY
and GEMINI 2000) controls the lock time constant. The valuesfor | ockt ¢ are the same
asfor | ockacqt c.

These parameters do not normally exist in the software. The system uses the slowest value
for| ockacqt c (4 for WTINOVA or UNITY plus, and 2 for UNITY or VXR-S) and the
fastest value (1 on al systems) for | ockt ¢ if the parameters do not exist. To try other
values, you can create one of the parameters and give it avalue by entering, for example,

create('lockacqtc','integer','global')
setlimt('lockacqtc',4,1,1, ' global') |ockacqtc=1. Youdonot
need to create both parameters.

6.9 Adjusting Shims

Shim coils are small magnetic fields used to cancel out errorsin the static field. In
shimming, the current to the shim coilsis adjusted to make the magnetic field as
homogeneous as possible. Computer-controlled digital-to-analog converters (DACs)
regulate the room-temperature shim coil currents. Every time a new sampleisintroduced
into the magnet or probe is changed, it is necessary to readjust the shims.

Shim Gradients

The shims are actually printed coils wrapped round a cylindrical form that encloses the
NMR probe. A coil (or sum of coils) whosefield is aligned along the axis of the magnet is
called aZ axia shim gradient (Z1, 22, Z3, etc.). Coils whose fields are aligned along the
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other two orthogonal axes are called X andY radial shim gradients (X1, XY, X2Y2,Y 1,
YZ, etc.). Thefield offset coil Z0 (“zee-zero”) atersthe total magnetic field.

Each shim gradient is controlled by its own parameter; for example, the X1 shim gradient
is controlled by a parameter named x 1. For Z1 and Z2 gradients there are two parameters
for each: z1 and z2, which are the “fine’ gradients, and z1c and z2c, which are the
“coarse” gradients. In addition, thefield offset is controlled by a parameter z0. The full set
of shim gradient parametersis displayed by entering dgs, which causes the group of shim
parameters to be displayed.

Depending on the value of the shi mset parameter, shim values range from —2047 to
+2047 or from —32767 to +32767, with avalue of zero producing no current. Thelimitsfor
each shim gradient are listed in the VNMR Command and Parameter Reference.

Themacror eadal | shi ns readsall shimsfrom the hardware and setsthe valuesinto the
shim parametersin the current parameter tree. The shims used depend on the shi nset
configuration. For the shim set on the Ultrasnmr shim system, r eadal | shi ns isactive
only if hardware-to-software shim communication is enabled. r eadal | shi s isnot
available on GEMINI 2000 systems.

Themacro set al | shi ns sets shims from the current parameter tree into hardware.
set al | shi s isequivalent to entering | oad ='y"' su but without setting all the
hardware parameters normally set by su (temperature, decoupling, transmitter
initialization, etc.). The shims used depend on the shi nmset configuration. For the shim
set on the Ultrasnmr shim system, set al | shi s isactive only if hardware-to-software
shim communication is enabled. set al | shi s is not available on GEMINI 2000.

Methods of Shimming

Depending on the system, homogeneity adjustments can be made on the spectrometer by a
number of manual and automatic methods:

 Direct keyboard entry
 Retrieving previous shim values
* Manual emulation mode

* Interactive autoshim

» Background autoshim

 Fully automatic autoshim

» Hardware Z1 autoshim

» Gradient autoshim

Each method is described below. Table 16 lists the commands and parameters described for
shimming. For ageneral discussion about shimming, refer to the manual System
Administration.

Shimming using the Ultrasnmr shims system is covered separately in “ Shimming Using the
Ultrasnmr Shim System,” page 164.

Keyboard Entry

Shim values can be entered “by hand.” Such parameter changes are active or not active
according to the setting of the | oad parameter.
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Table 16. Homogeneity Adjustment Commands and Parameters

Commands

acqi * Open the Acquisition window

dgs Display shim & automation parameter group
di ffshins(shinfilel,shinfile2) Compare two sets of shims (VNMR)

di ffshins shinfilel shinfile2 Compare two sets of shims (UNIX)

dshi nx(file)>, dshim(' method' |'hel p') Display ashim“method” string

gmapshi nk(' files'|' mapnane' |'quit')> Start gradient autoshimming

newshm Interactively create shim method
readhw(par 1, par2,..)<:varl,var2, ..> Read acquisition hardware values
rts(file)<:status> Retrieve shim coil settings

set hw* Set acquisition hardware values (shim-related)
shim Submit an Autoshim experiment

stdshm Interactively create a shim method
svs(file)<:status> Save shim coil settings

* acqi <('par'|'disconnect'|"'exit']|"'standby')><:ret>

* sethw(<'wait'|'nowait', >parl,val 1<, par2,val 2,...)

Parameters

gmap_findtof {'n','y'} Find tof before start of gradient shimming.
gmap_z1z4 {'n','y'} Gradient shim z1-z4, then higher-order shims.
hdwshim{'n',"y"','p'} Hardware shimming (if available)

hdwshi mist {'z1','z1z2x1yl" ...} List of shims for hardware shimming

load {'n',"'y'} Load status of displayed shims

nmethod {file in shi methods} Autoshim method

shinset {1,2,3,...14} Type of shim set

shi nspath {absol ute path} Path to user’s shims directory
wshim{'n","e,'s","g,"'f'",'"f#} Conditions when to shim

x1, yl1, z1,... Shim gradients X1,Y1, 71, ...

z0 {-2048 to 2047, —-32768 to 32767} Z0 field position

Using the Input Window

1. For each of the shim values you want to change, enter the shim gradient parameter
with the new value (e.g., z1=247).

2. Toload the new values, enter | oad="'y"' su.

Saving and Retrieving Shim Values

Previous shim values can be retrieved and used in the current experiment. For routine
operation on undemanding samples (for example, polymers with broad lines), this may be
completely sufficient. The different computer-controlled shim gradients are aways set to
the values at the end of the last shimming operation; therefore, it is never necessary to
retrieve old shim values when starting a new sample.

If it is possible to assume that the previous sample was run by areasonably skilled operator
on a sample comparable to the current one, shimming can be resumed where it was
terminated on the previous sample. This mode is selected by setting the parameter

| oad=' n' , meaning do not load new shim values. If, on the other hand, the state of the
shimsisunknown, it may be preferableto start by resetting the shimsto known values. This
isdone by retrieving aset of shim values, or by entering values as desired, and then setting
| oad="y" , followed by su.
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Shim settings can be stored to reflect different combinations of probe, solvent, sample
height, nucleus or magnetic environment. At a minimum, a shim set should be saved for
each solvent name: cdcl 3, acet one, etc.

Using the Input Window to Save Shim Coil Settings

* Entersvs(fil e),wherefil eisthenameof afilefor saving shim coil settings
(e.g., svs(' acetone')).
If fil eisanabsolute path, svs usesit to save thefile. Otherwise, it savesthefilein
theuser'sshi ns directory. If that directory does not exist, it savesit to directory
named by the shi mspat h parameter. If shi nspat h doesnot exi<t, it savesthefile
in the system shi ns directory (provided the proper permission mode is set).

Themacrodi ff shi ns(shinfilel, shinfile2) comparesthevauesforthe
room-temperature shims stored in two separate files written using svs.

Using the Input Window to Retrieve Saved Shim Coil Settings

1. Enterrts(file),wherefil eisthename of afilecontaining shim coil settings
to beretrieved (e.g.,rt s(' acet one')).

If fileisanabsolute path, rt s usesit to find the file to retrieve. Otherwise, it
checksfor thefilein the user'sshi ns directory. If that directory does not exist, it
checksfor thefile in the directory named by the shi nspat h parameter. If

shi mspat h does not exist, it retrievesthe file in the system shi s directory.
After thefileisretrieved, rt s sets| oad="y" to facilitate loading of the shims.

Ther t s command al so extracts the shim parameter valuesfrom aparameter or data
sets saved with macrossvf or svp and sets| oad="y" to facilitate subsequent
loading of shims. (The commandssu, shi m go, ga, and au reset| oad="' n' to
prevent a subsequent inadvertent loading of the shims.) Thus, if asampleisto be
rerun on the same probe and under the same conditions for which an earlier
experiment has already been performed and stored, settingsfor the repeat run can be
initialized by retrieving the shim values from the earlier run.

When ashim set is retrieved, whether from ashi ns directory or from a data set,
only the shim parameter values have been changed. The actual shim currents are
only alteredif | oad="y' andsu, shi mgo, ga, orau isentered. If | oad="n" ,
each of these programs begins with the actual shim currents and not those specified
by the parameters in the current experiment. Also, if | oad="y"' , the Acquisition
window does not return shims.

2. Executethel i st enon macro.
Activate CDE.

4, Start the file manager from the tool bar and go to the directory that containsthe file
you want to retrieve.

5. Usethe mouse to double-click on the file name.

Manual Emulation Shimming

The most familiar method of homogeneity adjustment to many usersis the manual
emulation mode, which is accessed with the Acquisition window. For the proceduresin
using this mode, see “ FID/Spectrum Shimming Windows,” page 154.

In this mode, the mouse is used to interactively select and display different combinations
of four or five shim controls that can be used to manually adjust the homogeneity while
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observing alock level, real-time FID display, or real-time spectrum display on the screen.
For small amounts of “touch-up” shimming, this method may prove to be the fastest (short
of simply retrieving old values); however, it is certainly not the most reliable in an open
access environment with users of differing skill levels, nor isit applicable to fully
automated operation using a sample changer.

Automated Shimming

Likelocking, shimming can be done manually as already described. Automated shimming
is often preferred, however. It can beinitiated the following ways:

* Interactive Autoshim — Opening the Acquisition window and clicking on the auto
button in the SHIM display (described on page 143).

» Background Autoshim— Entering net hod=fil e shi m (eq., if thefileisz1z2,
enter met hod="'z1z2"' shi n) intheinput window (described on page 145). This
method is analogous to using thel ock command for full optimization of lock
parameters.

 Fully Automatic Autoshim — Setting the parameter wshi m(analogousto al ock) at
the beginning of an acquisition or series of acquisitions (described on page 144).

» Hardware Autoshim — Setting the parameter hdws hi m(described on page 145).
Available only on YNTYINOVA systems or UNITY and VXR-S systems with the
Z1 shimming hardware. This method is analogous to hardware simple Autol ock.

No matter how the automated shimming is initiated (except hardware Z1 Autoshim), it is
controlled by two aspects of the shimming process (each aspect is discussed in detail in
subsequence sections):

* Quality or criterion for shimming — The quality of the field homogeneity when the
automated shimming is started must be given and the quality of the homogeneity at the
conclusion of the shimming must be specified.

» Method used to shim— For routine “tweaking” of the resolution, adjustment of Z1 and
Z2 issufficient, and themethod ' z1z2' would be selected. In the interactive
Autoshim mode, thisis one of six methods accessible by pull-down menu after autois
selected. A variety of standard shim methods are available in thevnnr /
shi mret hods library. You can use the dshi mmacro to display the available shim
methods. You can also create your own shim method and store it in your user
shi mret hods (for vnnr 1, the path would be/ expor t / hone/ vnnr 1/
vnnr sys/ shi nmet hods on Solaris, or ~vnnr 1/ vnnr sys/ shi nmet hods.

If you decide on a particular method for routine work, it would be wiseto saveit in the
standard parameter set for each nucleusto which it is applicable.

Automatic shimming relies on anon-saturating lock signal on which an optimizing process
can be performed. If too high alock power is used, the shimming process can become
unreliable sinceit may be chasing a“moving target.” Sinceit is customary to increase lock
power until the lock level maximizes, if done manualy, it isclear that lock signalswill be
partially saturated. Thisfollows directly from the shape of a saturation curve where signal
amplitude increases linearly with lock power until a point where it flattens out, becomes
oscillatory, and eventually declines.

Adjustment for maximum lock level puts the lock power near the top of this curve. The
response of the lock level to changesin gradientsis not as sensitive asin a non-saturating
case, and therefore automatic shimming is not as reliable. Nonsaturating lock power is
easily checked by determining if the lock level changes by the proper factor of two upon a
change of 6 dB inlock power. Usually, acetone-dg must have at least 8 to 15 dB less power
than CDCl3, for example, to remain non-saturated.
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Shimming Criteria for Autoshim

Inall formsof automatic shimming, whether interactive or noninteractive, another concept,
the shimming criterion, entersinto the process. Two aspects of Autoshim must in someway
be specified by the user. Oneis the resolution of the starting point—good or bad? If good,
only small changes need to be made to the shim settings to find the optimum; if bad, larger
changes are necessary. The second is how good must the final resolution be? Clearly, the
better the desired resolution, the smaller the steps that Autoshim must take asit approaches
the maximum in order to find the absol ute maximum to within a specified degree.

Asshown in Table 17, for each there are five criterion values: B (bad), L (loose), M
(medium), T (tight), and E (excellent). (The lower-case |etters are used when entering
criterion values into a shim method, discussed below.)

Table 17. Permissible Shimming Criterion Values

Criterion Meaning Recommended Usage

Borb Bad No decent starting shim values available
Lorl Loose Extreme change in sample height

M orm Medium Typical sample change

Tort Tight Resolution desired above average
Eore Excellent Resolution desired less than 0.2 Hz

A full criterion consists of two letters, for example, L > M indicates aloose starting
criterion (the shims are expected to be far from their desired values) and a medium ending
criterion (end with “normal” shim quality). Tight and excellent are only used for extremely
high resolution where the beginning resolution is very nearly that desired.

Thus, if you suspect that the resolution is poor and want to improveit rapidly but not spend
the time necessary to get excellent resolution, you might specify the starting and ending
pointsas L >M. In the interactive Autoshim mode, these criteria are specified on a pull-
down menu after clicking the auto button in the SHIM display.

The time of automatic shimming is a function of these criteria. Therefore, try to make an
informed choicein light of the resolution needed and, in particular, for FID shimming, the
choice of acquisition time at specified in the parameter table. An acquisition time of 2
secondsgivesalimiting digital resolution of 0.5 Hz, aresolution that would beinconsistent
with shimming to atight criterion. In the interactive shimming mode using acqi , only the
most important criteria are accessibletotheuser: L>M, M >M, M >T,and T>T (B and
E areinaccessible).

The starting criterion should never affect the final result, only the time in which that result
is produced. If the starting criterion is specified as T, for example, and the optimum shim
isfar off, this shim will eventually be found. The search will, however, take longer than if
astarting criterion of L had been specified.

Shim Methods for Autoshim

A shim method consists of atext string contained in afile within theVNMR system’sor a
user'sshi mret hods directory. That text string will be interpreted as a series of
instructions describing the shimming method. Commands in elements include:

* Turn on and off the spinner.
* Set maximum shim time per element.
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» Set the delay between lock level samplings.
 Specify the gradients to be shimmed and the criterion used for shimming.

A complete method consists of one or more elements, separated by commas and terminated
with asemicolon (eg., f, ry, t 600, szq: cmm ). The element setting which specific
gradient or gradients to be shimmed has the syntax sxx: cyz, wheres identifiesthe shim
part of the form, xx is atwo-character code for a specific shim gradient or gradient
combination, ¢ identifies the criterion part of the form, y isthe starting criterion, and z is
the desired ending criterion.

Table 18 lists standard two-character codes for shim gradient combinations.

Table 18. Codesfor Standard Shim Gradient Combinations

Sandard Hexadecimal
Code Gradients Code

z1 zic 0000008
z2 z2C 0000020
z3 Z3 0000040
z4 Z4 0000080
z5 Z5 0000100
zq Z1C, z2C 0000028
zt Z1C, 72,73 0000068
zb Z1C, Z2C, Z4 00000A8
za Z1C, Z2C, Z3, Z4, Z5 00001E8
ze Z2C, 74 00000A0
zo Z1C, 73,75 0000148
zc Z1C, Z2C, Z5 0000128
zm User-selected gradients User-entered
tx X,Z1 0010004
ty Y, Z1 0020004
t1 X,Y,Z1 0030004
t2 XY, XY, YZ,X2Y2,Z1 03B0004
tz X,Y,XZ,YZ,Z1 0270004
tt XY, XZ, XY, X2Y2,YZ,Z1 03F0004
t3 X,Y,XZ2,YZ2,71 5030004
t4 X, XZ, X3, XZ2,71 4450004
t5 Y,YZ,Y3,YZ2,71 1A20004
t6 XY, X2Y2,2ZX2Y 2, ZXY, Z1 A180004
t7 X, Y, XZ, XY, X2Y2,YZ, X3,Y3,YZ2, FEE0004

ZX2Y 2, XZ2,7ZXY,Z1

ta X, Y, XZ, XY, X2Y2,YZ,YZ2, XZ2,Z1 53F0004
tm User-selected gradients User-entered

Refer to the description of theshi mset parameter inthe VNMR Command and Parameter
Reference for alist of shimsin each type of shim set.

The following examples show the meaning of afew standard shim methods:
* szq: cmm means set shims Z1C and Z2C with a medium to medium criterion.
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* sza: cl m meansshim al Z gradients with aloose to medium criterion.

e szt:clmszb:clmszq: cnm meansshim Z1C, Z2, and Z3 with aloose to
medium criterion, then shim Z1C, Z2C, and Z4 with aloose to medium criterion, and
lastly shim Z1C and Z2C with a medium to medium criterion.

User-Defined Shim Methods for Autoshim

The shim methods supplied with the system are based on a series of “standard” cail
groupings; however, you may wish to perform an automatic shimming operation using
other groups of shimsthan are provided. For example, you might wish to shim Z1, Z3, and
Z4 while holding Z2 fixed.

To allow this operation, certain combinations of shims coils can be selected by constructing
a 7-digit hexadecimal (base 16) number based on the shim coil diagram in Table 19.

Table 19. Hexadecimal Codes for Shim Groups

8421/8421/8421|8421/8421/8421|8421

ZXY
XZ2
ZX2Y2
Yz2
X2Y2
z2C
Z1C

N > N
CRERKIKRSERT LTI ] T RINQNN NNAR

To construct amethod for thisexample, first noticein the diagram that Z1 isrepresented by
a4 inthefirst digit (on the far right) and that Z4 and Z3 are represented by a 8 and 4,
respectively, in the second digit, which gives atotal of 12 (or C in hexadecimal notation).
Therest of the digits are 0 because no other shimming is desired. Thus, the seven-digit
hexadecimal number representing Z1, Z3, and Z4is00000CA4. This number isthen
prefixed by zm or tm (the two are equivalent) making sznmD0000C4 the method desired.

Some examples of user-selected methods:

e st MDA30004: cl m meansshimZ1, X1,Y1,YZ,Y3with loose to medium
criterion.

» sznD000108: cmm means shim Z1C and Z5 with medium to medium criterion.
Tomakeit easier to modify the standard shim gradient combinations, the hexadecimal code
for each standard coil grouping islisted in the third column of Table 18.

The following codes enable control of other aspects of automatic shimming:

» | setsshimming on the lock instead of the FID (default).

» f sats shimming on the FID instead of the lock (background FID shimming is not
available on MERCURY-VX, MERCURY, and GEMINI 2000 systems).

e f: 0, 90 setsshimming onthe FID with limitsfor the FID evaluation range. Full range
is 0 to 100 percent of the duration of the FID. Sensitivity to higher-order spinning
gradientsisincreased with astart of 0 and afinish limit of about 5 or 10, which weights
the evaluation to the front of the FID.

* ry (rotation yes) turns the spinner on.
* rn(rotation no) turns the spinner off.

e dx setsadelay x hundredths of seconds between lock samplings. Variationsin lock
solvent T1 and Tz* relaxation times affect the ability of automatic shimming to attain
good resolution in reasonabletimes. If too short, automatic shimming will not perform
properly. If too long, the shimming will become unacceptable in duration. dx allows
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setting an appropriate delay and can be used one or more times within atext string. If
no entry is made using dx, the system automatically measures the lock response and
sets adelay accordingly.

t X setsthe maximum shimming timeto x seconds. Oncet x isset, it governsall future
shim elements within a method string, just as dx governs the lock sampling interval
for al shim elements until changed. If t x isnot set, the shimming will proceed based
on internal program criteria.

g recalls an algorithm’s internal parameters so that shimming starts quickly. q isa
background autoshim that keeps the magnetic field at an optimum during experiments
of long duration. Shimmingis performed at thetimews hi minstructs. Only the portion
of the shim methods following the letter q is executed after the experiment’s first
increment. Any shim method may follow g; however, thesz1 (Z1 only) andszq (Z1,
Z2) are the most effective. Multiple shim methods may follow g, but time
effectivenessis reduced.

Methods may be entered into the shi nmret hods file using atext editor such asvi . The
macros newshmand st dshmprovide an interactive method of defining shim methods.
Note that unlike normal text files, which have unrestricted size, the maximum text file size
for ashim method is 128 characters.

The following examples show compl ete user-defined shim methods:

szq:.cmmrn,stz:cnmry, szq: cmm means shim Z1C, Z2C with medium to
medium criterion, turn off spinner, shim X, Y, XZ,YZ, Z1 with medium to medium
criterion, turn on spinner, and then shim Z1C, Z2C again with medium to medium
criterion throughout.

d50, szq: cnm d150, sza: cm means to sample every 0.5 seconds while
shimming Z1C, Z2C, and then to sample every 1.5 seconds while shimming al Z
gradients. Use medium to medium criterion throughout.

t 60, szq: cnm t 240, sza: cnm means shim Z1C, Z2C for 60 seconds
maximum, then shim all Z gradients for a maximum of 4 minutes. Use medium to
medium criterion throughout.

f,ry, 1600, szqg: crm meansturn on spinner and FID shim Z1C, Z2C with
medium to medium criterion for 10 minutes maximum (not available on GEMINI
2000).

t 60, sza: cnm q, t 30, sz1: cmm (withwshi m=' f 20" ) meansinitially shim
on al Z gradients for 60 seconds, then shim Z1. After every 20 FIDs, shim Z1 for

30 seconds.

sza: cnm q, t 30, szq: cmm (withwshi me' f 10" ) meansinitially shimonall Z
gradients (with no time out) and then perform aZ1, Z2 shim for 60 seconds every

10 FIDs.

Interactive Autoshim

To enter the interactive Autoshim mode, from the Acquisition window, do the following:

1
2.

Open the SHIM display

Use the mouse to make a series of choices for computer shimming, perhaps the Z1
and Z2 gradients, and select acriterion, suchasL > M.

Click on the auto button in the SHIM display to initiate Autoshim.
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After completion of that shim operation, you can select adifferent combination of gradients
and begin another autoshim process, or you can terminate the entire process at that point.
For further information, refer to “SHIM Display,” page 161.

If desired, interactive Autoshim and manual emulation modes can aso be interspersed. The
interactive Autoshim mode is particularly useful to give the user afeel for the operation of
Autoshim and the relative importance of the different gradients under different conditions
such as different size samples or different sample heights.

Fully Automatic Autoshim

In the fully automatic Autoshim mode, the parameter ws hi mcontrols the automatic
shimming activity. wshi mcan specify no shimming, shimming at the start of data
acquisition, etc. Shimming in each case isinitiated by some form of data acquisition,
whether by acommand go, ga, au, or amacro using one of these commands.

Using the Input Window

* For shimsonthelock signal, setwshi mto' n' ," e'," g' ,or's', where
''n' indicates no automatic shimming is performed. Even with wshi mset to this
value, the shimming procedure specified by the parameter met hod can be activated
by using the shi mcommand.
" e' indicates automatic shimming is donefor the experiment prior to dataacquisition.
' g' indicates that automatic shimming using gradient shimming is done only at the
beginning of the first experiment, following the change of sample using the automatic
sample changer. The parameter net hod isignored. Thisvalueisavailable only in
automation and is not used with the go, ga, or au commands. See “ Gradient
Autoshimming,” page 168, on how to set up gradient shimming before using this
method.
' s' indicates automatic shimming is done only at the beginning of the first
experiment, following the change of a sample using the automatic sample changer.

e ForshimsontheFID,enter' f' or' fn' (n isaninteger), where:

"' indicates automatic shimming is done prior to the data collection of each new
array member in amulti-FID experiment (not available on MERCURY-VX, MERCURY,
and GEMINI 2000).

"fn',wheren isan integer, indicates shimming is done prior to data collection of
every nth FID. For example, wshi m=' f 16" will shim prior to acquiring FIDs 1, 17,
33, etc. This method is only relevant to arrayed or 2D experiments (not implemented
on MERCURY-VX, MERCURY, and GEMINI 2000).

Using GLIDE

1. If the GLIDE interactive window is not open, open it entering gl i de in the input
window or by clicking on the GLIDE button in the Main Menu.

Click on Setup.

Choose an experiment and solvent.

In the AutoSHIM field, click on YES.
Click on Setup > Custom > Acquire.

o g M w DN

Click on Do > Close.
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Background Autoshim

Background Autoshim is controlled by the parameter et hod and the command shi m
Thisis a complete background Autoshim method that provides no interaction with the
operator whatsoever. The type of automatic shimming to be done during routine sample
changes depends on thelevel of homogeneity required on any particular sample, the change
in sample height, and the maximum time desired for shimming.

» For average homogeneity needs with samples which are either long or al of identical
height, smple z1z2 shimming is usually sufficient.

* If sampleheight might vary, themethod al | zs hasbeenfoundto bethe most reliable,
at the expense of greater time spent in shimming. This method shimsfirst Z1, Z2, and
Z4,then Z1, Z2, and Z3, and finally Z1 and Z2.

The standard parameter setsst dpar / hl and st dpar/ c13 havenet hod settoz1z2.
If you find that more shimming is routinely necessary in your applications, simply recall
those parameter sets, changerret hod toal | zs (or another method of your own devising)
and save the parameter set, overwriting the original parameter set.

Using the Input Window

» Enter met hod=fi | e shi mwherefi | e isthe name of afilein the directory
shi met hods (eg., net hod='z1z2' shi nj.
Two shi nmret hods directories can exist. A user can have a private copy of
shi mret hods in apersonal shi mret hods directory. A system-wide set of shim
methodsis also located in the/ vnnr / shi nret hods directory. The user’s private
library is searched first for a given method. If the method is not found in the user’s
directory, then the directory / vnnr / shi nmet hods is searched.
Shimming methods can be used in succession or strung together. For example, entering
nmet hod="12z12m shi mshi mwould cause the method in thefilel z12m(Z1, Z2
shimming) to be used, as indicated by its code, twice in succession, and entering
nmet hod="'1z12m shi mmet hod=" nsm shi mshi mshi m would cause the
first method to be used once and the second method three times.

Hardware Autoshim

Hardware autoshim methods vary according to which system isinvolved.

UNITYINOVA Systems

The hdws hi mparameter enables the commands go, ga, or au to turn on and off
“hardware” autoshimming, which is done using a software emulation of hardware
autoshim. Shimming is active only while a pul se sequence is executing:
e If hdwshi m='y' , shimming is active only during the first delay of the pulse
sequence.
o If hdwshi &' p' , shimming is active only during the first presaturation pulse,
defined as a change in power level followed by apulse (e.g. pr esat . c).

Shimming during subsequent delays or presaturation pulses can be activated by using the
hdwshi mi ni t () statement before the delay or presaturation pulse. Shimming uses the
z1 shim by default.

If the parameter hdwshi ml i st iscreated, shimming uses the specified list of shimsto
shim on. Only the following shims are allowed:

z1,z1c,z2,z2c,x1,yl
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Shimming isdoneintheorder of z1,z1c,z2,z2c, x1,y1, regardless of the order in
whichtheshimsareusedinhdwshi ni i st , and isperformed on each shiminintervals of
20 seconds. Thefineshims(z1, z2, x1, and y 1) are recommended for routine use.

UNITY and VXR-S Systems with Z1 Shimming Hardware

The hdws hi mparameter enables commands go, su, au, etc. to turn on and off the
Z1 shimming hardware. Hardware shimming is automatically suspended during software
autoshimming.

MERCURY, UNITYplus, and GEMINI 2000 Systems

Hardware autoshimming is not available.

Using the Input Window

e Enter hdwshi m='y' su
On UNTYINOVA, hardware shimming starts at the next acquisition during thefirst delay,
and stops when acquisition is complete.
On UNITY and VXR-S, this command turns on hardware Z1 shimming.

e Enter hdwshi me' p' su.
On YNTYINOVA, hardware shimming starts at the next acquisition during the first
presaturation pulse, and stops when acquisition is complete.
OnUNITY and VXR-S, this command does not activate shimming.

* To turn off hardware shimming, enter hdwshi n¥' n' su.

Which Shims to Use on a Routine Basis

The following suggestions should assist you in routine shimming, especially on shim
systems with alarger number of shim channels:

 Establish and maintain lineshape — Use Z to Z5, possibly Z6, X, Y, ZX, ZY, and
possibly 22X and Z2Y. The effects of Z7 and Z8 (and realistically Z6) aretoo small to
see with the lineshape sample.

» Shima new lineshape sample of different geometry — Use Z to Z5, possibly Z6, X, Y,
ZX, ZY, and possibly Z2X and Z2Y.

»  Shima new sample of the same geometry — Use Z, Z2, and maybe Z3.
» Shima new sample of different geometry —Use Z to Z4 and possibly Z5, X, Y, ZX, ZY.

» Shimfor water suppression — Start with a shim set that produces a good lineshape for
the same sample geometry. Next, tweak Z and Z2, and then vary Z5 and Z7 to
minimize the width of the base of the water (Z and Z2 may need to be tweaked if Z5
changes by morethan 100 to 200 coarse units). About 80 to 90 percent of the odd-order
axial-gradient induced water width is probably dominated by Z5, with Z7 and perhaps
some Z3 providing the rest.

The even-order axia shims (Z2, Z4, Z6, and Z8) affect the asymmetry of the residual
water line (using presaturation). All four of these even-order axial shims can affect the
final water linewidth, with Z2 and Z4 being at about the 5 mM solute level and above,
Z6 being at about the 1 mM solutelevel, and Z8 being at about the 0.3 mM solutelevel.
The even-order axial shimswill perform asyou would expect unlessthe sampleisless
than 40 mm in length, in which case the shims still control the water linewidth but
much less responsively.
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Beware of the use of Z4 to narrow an asymmetric residual water line of a sample
shorter than about 40 mm. One is probably destroying the base of the standard
lineshape faster than the residual water signal is being narrowed. Thisis because the
residual water resonance width is affected more by magnetic susceptibility interfaces
as the sample gets shorter. For samples under 40 mm, the iterative use of Z5-Z7 with
Z26-Z8-Z4-Z2 can narrow the residual water line, but the results obtained may be hard
to reproduce on subsequent samples due to an increased sensitivity to slight changes
in sample geometry.

Shimming Different Sample Geometries

Some suggestions when moving the sample:

Moving the same sample up — Z, Z3, and Z5 need to become more positive.

Shortening and centering (moving up) the sample — Z2 and Z4 need to become much
more positive. Thetrends for Z and Z3 are mixed and more complex, but they tend to
become a little more negative. It appears asif Z and Z3 are driven positive as the
sampleis pulled up, but they are driven negative faster as the sample shortens. When
shimming alineshape sample, plan on the following changes (starting from lineshape
shimsfor a 700 UL sample at a depth 67-68 mm):

700 pL to 600 pL: move Z2 +50 DAC units and move Z4 +250 units.

700 pL to 500 pL: move Z2 +200 units and Z4 +600 units.

The Z2 and Z4 changes track well with sample volume, but are relatively independent
of tube depth. It istherefore easiest when changing sample geometries to make the
appropriate Z2 and Z4 corrections, then adjust the more complex Z1-23-25
interactions as needed.

6.10 Using the Acquisition Window

The Acquisition window, also called the interactive acquisition window or acqi  window,
provides many capabilities, including:

Turning sample spinning on and off.

Adjusting lock.

Selecting manual or automatic shimming, and adjusting shim values if manual
shimming is selected.

Displaying the FID or spectrain real time.

Changing parameter values interactively (not available on MERCURY-VX, MERCURY
and GEMINI 2000 systems).

Controlling the gject air to insert and gject the sample (only if the spin control hardware
is present).

Table 20 lists the commands and parameters associated with this window.

Opening the Window

The Acqi button is automatically available in the Main Menu when VNMR is started.
Otherwise, to open an Acquisition window, enter theacqi command in the input window.

To successfully usetheacqi command, your system must be configured for acquisition;
you cannot useacqi onadatastation. Enteringacqi on adatastation causesthe message
“Cannot runacqi,acqui sitionconmunicationnot active’
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Table 20. Interactive Acquisition Commands and Parameters

Commands
acqi <: $ret > Open the Acquisition window
acqi (' par') Send selected parametersto acqi
acqi (' di sconnect') Disconnect fromacqi program
acqi ("exit") Exitacqi program
acqi (' standby') Start acqi program and put in standby mode
of Set parameters for FID/spectrum display
go* Submit experiment to acquisition
su Submit a setup experiment to acquisition
* go<(<'acqi' ><,'nocheck' ><, ' nosafe' ><, ' next' >
<, 'sync' ><, 'wait' >)>
Parameters
drgf {'av} Absolute-value display of FID data or spectruminacqi
phfid {-360 to 360 deg,'n'} Zero-order phasing constant for thenp FID

In macros, acqi can be given areturn value to determine its success or failure of running.

Acqi Button

Under normal circumstances on a spectrometer, when you start VNMR, an Acqgji button
appears in the Main Menu.

Abort Acg| Cancel Cmd| GLIDE| Main Menu| Help| Flip| Resize| Acqil

However, this button does not appear if VNMR isimmediately started after an installation,
beforethe systemisconfigured, if auser’'sboot up macro hasbeen changedto keepacqi
from starting, or on systems configured as data stations. If you do not see the Acgi button,
and your system has been configured as a spectrometer, enter acqi (' st andby' ) to

display the button.

Entering acq troi ACQUISITION
without arguments on CLOSE| LOCK| FID| SHIN| LARGE

acommand line starts e

theacqi program ’ ‘"_Sert

and (if no acquisition -odoct |

isin progress)

displays an

Acquisition window, Figure37. Acquisition Window (acqi Program)

shown in Figure 37.

Note: The “disconnected” Acquisition window, which initially appeared after the
command acqi was entered, no longer exists. It has been replaced by the Acqi
button in the Main Menu.

On al systems except YNTYINOVA, if you start an acquisition and then click on the Acqi
button, the window does not appear.
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On UNTYINOVA
systems, if you start an

ml

troi ACQUISITION

cLusE| SHIM| LARGE|
acquisition and then
click on the Acqi ‘
button, an abbreviated
selection of buttons, I
similar to Figure 38, Figure 38. Abbreviated Acquisition Window

appears.

Onall systems, whenacqi hasalready been started by another user, you will be unableto
open the Acquisition window by clicking on the Acqi button.

If acqi issuccessfully started, the Acqi button in the Main Menu vanishes.

Thereisnow a CLOSE button in each Acquisition window. Clicking this button causes the
acqi window to disappear and the Acqgi button to reappear in the permanent VNMR menu
panel.

Connecting to the Acquisition System

After you click the Acgi button or enter theacqi command, the Acquisition window,
shown in Figure 37, is displayed on the right side of the main VNMR display. The initial
window has five buttons that are selected by clicking with the left mouse button:

CLOSE Causesthe Acgi button in the Permanent VNMR menu to reappear. The VNMR
command acqi (' di sconnect') isequivalent to clicking the CLOSE
button. If go or su istyped in the input window, acqi disconnects and returns
the parameters, and then the command is started within VNMR.

LOCK Opensthe LOCK display (described on page 150).

FID Opensthe FID display (described on page 154). From the FID display, you can
select the Spectrum display (described on page 159)

SHIM Opens the SHIM display (described on page 161).

LARGE Generates alarger graphics window. This might be useful to you, for example,

when shimming on larger magnets or when tuning the probe and you need to
observe the screen. To return to the standard size graphics window, click the
SMALL button (notice that the SMALL button appears in place of the LARGE
button when the LARGE button is selected).

If the spin control hardware isinstalled, the Acquisition window also contains the
SAMPLE menu with the following choices:

insert Turns off the gject air, waits for the sampleto slowly drop, then turns off the slow
drop air. After sampleis seated, all buttons are displayed again.
gect Turnson thegject air and slow drop air to gject the sample from the probe. At this

point, most buttons disappear, and a sample must be inserted (or at the least the
insert button selected) before continuing.

Making a Choice in a Display

Asyou make choicesinthe LOCK, FID, Spectrum, and SHIM displays, the contents of the
window change and the indicated actions take place.

To make a choice in adisplay, the quickest way in most casesis to move the mouse cursor
arrow on top of the choice you want, then click once with the left mouse button.

To see the range of choices for amenu:
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1. Move the mouse cursor arrow to the menu button.

2. Click on the left mouse button to cycle through al possible choices.
To use a pop-up menu instead of aregular menu:

1. Move the mouse cursor arrow to the menu button.

2. Hold down the right mouse button. A pop-up menu appears with a menu of the
choices available.

3. Continueto hold down the right mouse button. Asthe mouse cursor arrow isdragged
up or down the menu, each selection in turn is highlighted. When the choice you
desireishighlighted, release the right button. Your choiceis selected and the pop-up
menu disappears.

Changing Parameter Values

If changes are made to lock, shim, gain, and spin parametersin the LOCK, FID, Spectrum,
and SHIM displays, the new values are returned to VNMR only by clicking the CLOSE
button. If the current experiment has the parameter | oad setto' y' , the shim values are
not returned to that experiment.

However, if changesin| ockpower and | ockgai n are madein VNMR (e.g., entering
| ockpower =l ockpower - 10), the Acquisition window does not learn of the change if
it is disconnected but not exited. To get the new valuesin to the Acquisition window, you
must type su or and click on the Acgi button to restart.

If changesto| ockpower and| ockgai n are made only within Acquisition window,
thereisno problem. When the Connect buttonisclicked, theacqi program readsall shims
and lock parameters from the acquisition computer, so that enteringl ockpower =10 su,
then clicking the Connect button sets| ockpower to 10withinacqi . Thisisindependent
of thel oad parameter.

When changes to adisplay are made in rapid succession (especialy in FID when long
delays are used), the mouse may seem inoperative. This becomes apparent when the left
mouse button no longer inverts the panel buttons or when the right button brings up the
Frame menu instead of inverting the Panel button. When this happens, wait for the next
update of the graphics window, then proceed.

LOCK Display

The LOCK display appears when the LOCK button is clicked from any Acquisition
window. Figure 39 shows atypical LOCK display.

At the top of the LOCK display isarow of buttons labeled CLOSE, FID, SHIM, and
L ARGE—these buttons were described above. Below these buttons are the SPIN, LOCK,
and (optionally) SAMPLE menus:

» SPIN sets sample spinning off and on.

» LOCK setslock to off, on, or auto (auto is available only on UNITY and VXR-S
systems). Selecting auto chooses hardware simple Autolock, which is described on
page 132.

* SAMPLE controlsinserting and ejecting samplesif spin control hardwareisinstalled.
This menu was described above.
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= troi ACQUISITION ]

CLOSE FID| SHIM| LARGE

SPIN: off| LOCK: off| SAMPLE: [insert SPINNER: | Tiquids

,F ,ﬁ eject solids/mnas

LOCKED SPIM:
L 3201
20 -1+ | -4+ | -16+ | -64+ |
L 311
lockpower -1+ | -4+ | -16+ | -64+ |
L 42]
lockgain -1+ | -4+ | -16+ | -64+ |
[ 166]
lockphase -1+ | -4+ | -16+ | -84+ |
L 20]
spin -1+ | -4+ | -16+ | -64+ |

Figure39. LOCK Display Window (acqi Program)

The central part of the window showsthelock signal and, below that, the current status for
lock, spin, and the variable temperature (VT statusis displayed only if thevt t ype
parameter is not 0). Color isused to identify status conditions:

» LOCKED isdisplayed in greenif locked, NOT LOCKED in yellow if not regulated,
and LOCK OFFin red if lock is off.

» SPIN: # (where#isthe current spin rate, for example, SPIN: 15) isdisplayed in green
if spinning isregulated (within 1 Hz from the requested value), SPIN #inyellow if not
regulated, and SPIN: OFF in red if the spinner is off.

» VT #(where#isthecurrent temperaturein °C) isdisplayed ingreenif VT isregulated
(temperature iswithin 0.5 °C from the requested value), VT: #in yellow if the
temperature is not regulated, and VT: OFF inred if VT is off.

The lower section of the LOCK display window contains controls for changing the values
of thelock parametersz0, | ockpower , | ockgai n,| ockphase, and spi n (optiona
on MERCURY and GEMINI 2000). The current value of each parameter is displayed as a
number and as a slide control (a horizontal bar with the slide at a position proportional to
the value of the parameter). The value of the parameter controlled by the slide control can
be altered by dragging the mouse cursor across the slide control with the left button of the
mouse held down.

If zOisinactive, thenacqi showsal ockf r eq dider/button array instead of showing a
z0 dlider/button array. Therangeis+2000 Hz. Buttons arelabelled in Hz, and allow the lock
frequency to be modified in increments of 1 Hz, 4 Hz, 16 Hz, and 64 Hz. Find the lock in
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exactly the same manner as you would finding lock using zO. However, on UNTYINOVA, the
granularity of resolution for lock frequency isapproximately 2.3 Hz, so changesin thelock
frequency of 1Hz or even 2 Hz might not change the frequency sent to the lock circuit in
the probe.

Alternatively, the value of each parameter can be changed by clicking on the four buttons
marked —1+, -4+, —16+, and —64+ (on the GEMINI 2000, | ockgai n only hasa—10+
button and it can only be set to 0, 10, 20, or 30). Each click with the left mouse button on
one of these buttons subtracts the value shown; each click with the right mouse button adds
the value shown. For example, to add 14 to the parameter | ockpower , move the mouse
cursor arrow to the-16+ button in the row for lockpower and click the right mouse button
once. Next, move the arrow to the —1+ button in the same row and click the left button
twice.

Using lockfreq to Find Lock Resonance

INnVNMR 6.1 and only on YNTYINOVA, you can find the lock signal or resonance by using
either the z0 parameter or the lock frequency. If you use the lock frequency, then less
shimming when switching solvents and less adjustment to the lock phase should be
required.

To choose z0, you must activate z0; to choose lock frequency, you must deactivate z 0. If
z0 isinactive, then the system uses the lock frequency to find thelock signal. If z0 is
active, the system uses z0.

To activate z0, enter zO="y' ; to deactivate z0, enter zO="n" .

Ikof Parameter

On UNTYINOVA systems only, a new global parameter, | kof , has been added to track
changes in the lock frequency resulting from changes in the solvent, and minor changes
caused by the magnet drifting. The current lock frequency is the sum of the system global
parameter | ockf r eq and | kof . The unitsfor | ockf r eq remain MHz. The units for

| kof areHz; analogoustosfrqandt of ,or df r g and dof . | kof affectstwo
components of the system: autolock on the console and acqi on the host computer.

When either acqi disconnects or an experiment completes, VNMR changes | kof to
reflect the new lock frequency in the console, if z0 isinactive.

Using sethw to Set Lock Frequency

On only YTYINOVA and MERCURY-VX and MERCURY systems, the lock frequency can be
set with the set hw command. To set the lock hardware, type the following command:

sethw(' | ockfreq', <l ockfreq val ue>)
The units for the lock frequency are in megahertz.

Beawarethat go, | ock, shi m su, and related commands reset thelock frequency in the
console to the current value of the lockfreq parameter. On UNTYINOVA systems only, this
valueisoffset by the value of | kof , if that parameter exists.

Simple Locking

Establishing lock using simple or manual locking uses the LOCK display. The line that
crosses the spectral window represents how close the deuterium resonance field is to the
lock frequency. When the two are matched, the line should be flat (with perhaps some
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noise, depending on the lock gain and lock power). The poorer the match, the greater the
number of sine wavesin the line. Figure 40 represents the changes from a bad match to a
good match.

/\/m/\/ ON RESONANCE

Figure40. Finding Lock

The following procedure for finding lock manually is typical:

1

Make sure a sample isinserted and seated properly. Spinning helps but is not
reguired.

Inthe LOCK menu at the top of the window, click the off button.

Using the dlide control, -1+, -4+, —16+, and —64+ buttons, or entering values
directly, turn up lockpower and lockgain, and look for some sinusoidal variation in
the signal.

Theactual value needed for lockpower and lockgain depends upon the concentration
of the deuterated solvent, the nature of the deuterated solvent—the number of
deuterium atoms per molecule—and the relaxation time of the deuterium. At this
point, do not be too concerned about optimizing power and gain; just look for asine
wave.

If you see no sine wave (perhaps just noise), click on the —16+ button for Z0 until
some discernible wave appears.

If you know the concentration of the lock solvent ishigh, say greater than 50%, turn
down the lock power.

If the lock power istoo high, the deuterium nuclei become “saturated,” the signal
oscillates (goes down and then back up), and it is difficult to establish lock. The
correct amount of lock power is difficult to determine, but it is helpful to remember
that acetone is more easily saturated than most solvents.

Adjust Z0 until the signal changes from a sine wave to an essentially flat line. If the
solvent is concentrated, the line may start to move up on the screen as the lock
condition is approached.

In the LOCK menu, click the on button.

The signal should move up and look like the on-resonance diagram in Figure 40. If
the lock signal displays adip at the point where it starts or the signal slopes
downward, incorrect lock phaseis the probable cause. To adjust phase, use the
SHIM display becauseit ismuch easier to use the thermometer-likeindicator onthis
display for phase adjustment. Select z0/pwr/gn/ph from the SHIM menu in the
SHIM display.
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FID/Spectrum Shimming Windows
The FID/Spectrum

display appearsfirst when = troi ACOUISITION ==

the FID button is clicked CLOSE| LoCK| SHIH| LARCE| Stule 2|

from any Acquisition 7116 bits FID Spectrum PANEL: [Shin IPA|

window. VNMR prOVides ﬁ ~|Single  -|Signal Avg OFf Trace: @ g %
4 ~|Grid OFF -|Phase Cycle OFf .

two styles of FID fid level = 12 Mode: | [ <

shimming. The Style 1
FID shimming window is
shown in Figure 41 and
the Style 2 FID shimming
windows are shown in
Figure42. Clicking onthe

Style 1 or Style 2 button

near thetop of the display | coarse z _|x 1 best| First|
toggles between the two 721 L 11 -1+ | -4+ | -16+| -64+|
styles. 22 [ 21 -1+ | -a+ | -16+| -6a4+|
Style 2 FID shimming is 216 [ 31 -1+ | -4+ | -16+| 64+
not available on VXR-S Z2C [ 41 -1+ | -4+ | -16+| -B4s |

or UNITY systems that
have an output board with
a63-step FIFO. Itisaso

not available on GEMINI e b WiEE | =4+ | -16+] 64+

2000, MERCURY, or 1

MERCURY-VX systems.

Before selecting the FID/ Figure4l. Opening Style 1 FID/Spectrum Display

Spectrum display, an Window (acqi Program)

experiment must be set up

within VNMR. Any experiment type can be used. In an arrayed or multidimensional
experiment, the first element is used. Entering the macro gf then submits the experiment
for display by theacqi program but does not initiate data acquisition from the experiment.
Using gf prevents certain acquisition events from occurring, such as spin control and
temperature change.

Thecommand go( ' acqi ') canbeusedinstead of gf but isnot recommended. In using
gf to control the acquisition of data, the parametersal ock and wshi mare disabled,

| oad issetto' n' . Thevalueof nt isnot relevant; the experiment continues indefinitely
until you leave the FID/spectrum display. The current valuesof | ockpower , | ockgai n,
and | ockphase parameterswithin acqi are used. Autogain (gai n=' n' ) can be used,
but it slows down the appearance of the first FID.

FID Shimming Window (Style 1)

Figure 41 shows atypica Style 1 FID/Spectrum display. In the opening FID/Spectrum
display, the FID is observed in a graphics window at the center of the display.

At the top of aFID display are arow of buttons—CLOSE, LOCK, SHIM, and LARGE.
These buttons were described on page 149.

Below these buttons, on the left, are buttons labeled up and down. These buttons adjust the
number of bits of the ADC that are displayed; for example, 14|16 bits means 14 bits of a
16-bit ADC make full scale on the display.
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troi ACQUISITION T
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CLOSE| LOCK| FID| SHIM Style 1
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Hethod Shim
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l
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Shin file:|!
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Figure42. Style2 FID Shimming Display in Real-time (acqi Program)

Near the center isamenu with choices FID and Spectrum. The label of the currently active
display ishighlighted. Selecting Spectrum in this menu changes the FI D/Spectrum display
to display the spectrum for the FID (described on page 159).

To theright of the SMALL/LARGE button is the style button that allows you to switch
between Style 1 and Style 2 FID shimming. Shimming on the FID is discussed on page 160.

Below this menu are two toggle buttons (shown as Single and Grid Off in Figure 41). (On
the INOVA system, there might be two more buttons, see the following subsection “ Style 1
Interface.”). The currently selected choice is displayed. The toggle button on the top | eft
alternates between the choices Single and Summed:

 Single button displays the last acquired FID. A yellow box indicates the ADC limits,
and two short yellow lines indicate the zero point of the ADC. If the display is down
scaled, the ADC limit isindicated by short red linesin the display.

* Summed button displays the summed FID.

The toggle button on the below |eft alternates between Grid and Grid Off. Clicking on this
with the left mouse button toggles the display of grid lines overlaying the FID display. The
grid lines are provided as an aid to monitoring the effects of changing the shims.

Style 1 Interface

On UNTYINOVA systems, on theright of the Single/Summed and Grid switches are two more
toggle switches—the Signal Avg switch to theright of the Single/Summed switch, and the
Phase Cycle switch to the right of the Grid switch.

When the Signal Avg switch isturned on, the pulse sequence runs blocksize (bs) transients
before returning datato the interactive program. When Signal Avg isturned off, it runsone
transient. To change the number of Signal Avg transients, changethebs parameter and run
of to update the acodes.
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When the Phase Cycle switch is turned on, the default phase cycling will be turned on
(cp="y" ) and will cycle the phase over bs transients even if Signal Avg is off. When the
Phase Cycle s off, the default phase cycling will be turned off (cp=" n").

Further to the right are labels for Trace and Mode, which control the display of the FID in
the window. Trace has these choices:

* Clicking on the dlashed circle sets the trace to off, the default.

* Clicking on the recycle symbol showsthe current trace (in blue) and the previoustrace
(in yellow) so the traces can be compared.

* Clicking on the pin makes current FID stay the same color (in blue) and updates the
previous FID (in yellow). To select anew current FID, click on the pin again.

Mode has the following choices:

 Clicking on the dot putsthe FID display into adot mode, mostly useful for solid-state
NMR. The dot display mode only worksiif it can be displayed; that is, the value of np
is small enough so the data points can be separated.

* Clicking on the single curve sets the standard FID display mode, the default.

 Clicking on the double curves sets an envelope display that shows the outline of the
FID envelope.

The FID display is controlled by the acquisition parameters active when the gf or

go(' acqi ') command is executed and by the processing parameters| sfi d, phfi d,
and, if present, dngf . The gf macro isrecommended instead of running go( ' acqi ')
directly. Using gf prevents certain acquisition events from occurring, such as spin control
and temperature change. Changes to acquisition parameters become active in the
Acquisition window after the execution of gf or go(' acqi ' ) . Changesto the three
processing parameters become activein acqi after the execution of acqi (' par') .

The lower panel of the FID display window contains menus and buttons for changing the
shim parameters:

» SHIM menu selects the group of shim parameters (up to six) to be manually adjusted
(e.g., the axial zmenu is shown in Figure 41).

* X1 button toggles the magnitude of the shims adjustment buttons. Selecting x32
changes the increments from —1+ —4+ —16+ —64+ to —32+ —128+ —512+ —2048+.

* best button reloads shimsthat gave the best lock level in the current session (valid only
if thel ockgai n, | ockpower , and| ockphase parameters are unaltered).

« first button reloads shims to the values that existed at the start of the current session.

Below the SHIM menu are the shims controls. Each shim can be adjusted between
minimum and maximum values by the buttons to the right of the value. Clicking a button
with the right mouse button adds the value shown on the button; clicking with the left
mouse button subtracts the value shown on the button.

Generally there are one, two, or three panels of Z (spinning) shims, between two and five
panels of non-spinning shims, and one panel of lock parameters. Each of the shims should
be adjusted to give maximum homogeneity and “spin” (top area of window) and lock
parameters adjusted appropriately.

The bottom row of buttons adjust the lock receiver gain. Note that when in the FID display
window these buttons adjust the observe receiver gain.

The macro gf provides a convenient way to set up an interactive acquisition session. gf
temporarily disables autogain, spin regulation, and receiver phase aternation, sets
wshi me' n' and al ock="n',andthenrunsacqi (' par') andgo(' acqi ') .Note
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that if the Acquisition window closes when the FID button is closed, it is usually because
nogf orgo(' acqi') wasexecuted.

Typical actionsinusing acqi for aFID display are the following:
1. Make sureyou have good parameters by acquiring a spectrum with ga.
2. When is spectrum is acceptable, enter gf .
3. Click on the Connect button followed by the FID button.

FID Shimming Windows (Style 2)

Style 2 FID shimming is not available on VXR-S or UNITY systems that have an output
board with a 63-step FIFO. It is aso not available on GEMINI 2000 or MERCURY systems.

Style 2 provides shimming on either the FID or the Spectrum. Figure 42 shows FID
shimming selected.

The Style 2 shim button areais arranged to accommodate the number of shimsin the
installed shim set. Selecting a shim button with the left mouse button decreases the shim
value by the amount shown on the Fine Step/Coarse Step button. Clicking on the button
with the right mouse button increases the value by the same amount, while clicking on it
with the middle mouse button toggles the Fine Step/Coarse Step between fine and coarse.
The sizes of the coarse and fine steps are selected by clicking the | eft or right mouse button
on the Fine Step/Coarse Step button. Other ranges besides coarse and fine can be created
by editing thefile SHOVE/ . acqi r ¢. Shimvalues can a so betyped directly into thefields
where they are displayed—you need to press Return to download the entered value.

Select ashim to be included in Quick Shim by holding the shift key down while clicking

any of the three mouse buttons on the desired shim button. Doing the same action a second
time desel ects the button. The buttons thus selected are displayed highlighted. The shims

selected this way are optimized when Quick Shim is active and the Start Autoshim button
is clicked.

Autoshimming with a predefined method is also possible. First, a method must have been
created and saved, asdescribed in “ Editing Autoshim Methods’ below. Then select Method
Shim, select amethod from the menu, and click Start Autoshim.

The buttons at the bottom left of the control panel allow you to load, save and delete shim
valuesin named files. Click the left mouse button to load, save, or delete the named file, or
click the right button to select a file name from the menu. The Best button at the bottom
right resets the shim values to the best seen in the current session when clicked with the | eft
mouse button. (The Best button may not give correct resultsif the DC Correction status has
been changed. Select Reset Best from the menu to reset the record of best shim values.)

The main display screen shows the FID or spectrum in real time, depending on what has
been selected on the control panel. On UNITY plus and older systems, the displayed datais
signal-averaged over nt transients.

Style 2 Interface

On YNTYINOVA systems, there are two toggle switches, Phase Cycle and Signal Avg, next
to the DC Correction switch. Asin the Style 1 interface, they alow you to phase cycle and/
or signal average the data over bstransients.

Thevertical scaleis controlled by the Up and Down buttons and the horizontal scale by the
Expand and Compress buttons. Each click of one of these buttons changes the scale by a
factor of two.
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The Real, Imaginary, and Envel ope choice buttons allow you to view either channel alone,
or the square root of the sum of the squares of both channels.

Thehistory of the quality of the shimming, as measured by the areaunder the FID envel ope,
isdisplayed by the Quality Meter, shown in Figure 42.

The shim quality is calculated from the areain the FID envelope. The large number at the
bottom is the latest value of the shim quality, arbitrarily scaled to areasonable range.
Clicking the Renormalize button resets the scaling factor such that the next value displayed
is 1000. The vertical scale of the graph is automatically adjusted to keep the most recent

valuein view.

Edltlng AUtOShIm MethOds Autoshim Method Editor

Clicking the Edit button on the Style 2 Method fFile: (Wewa
shim control panel displaysthe Load 7) Save ) Delete )

Autoshim Method Editor, shown in Nunber of Eleents: ( 11—
Figure 43.

Current Element: ( 1}
An autoshim method consists of aseries

of autoshim elements. Each element of 21 | x| x|
the method optimizes the values of a = | o] =]
selected group of shims. The elements zic| 73| % | x|
are executed in order to obtain the final z2c | za | vz | v3 |
shim values. The number of elementsin 75
the user’s method is selected in the
. ) Starti Quality: Endi Ouality:

Elements field. The user edits one argad"g - |£1I T B:.f e T
element at atime; the Current Element Loose | | Loose |

. . . . Hediun Hedium
field selectswhich oneiscurrently being TTghE TTehE
Changed Execellent Execellent

Within a particular element, the user '
selects which shim coils to optimize by Figure43. AutoshimMethod Editor Panel
selecting the desired shim buttons with (acqi Program)

the left mouse button. (A selected coil

can be deselected by selecting it again

with the mouse.) The buttons at the bottom of the window allow the user to specify an
estimate of the starting shim quality and a specification of how tight to make the
convergence criterion.

The buttons at the upper left of the window allow the user to load, save, and delete shim
methods. A method must be saved before it can be used.
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Spectrum Display 1= ST ACQUSTION

. ~ CLOSE ~ LOCK SHINM ) LARGE Style 2
Figure 44 shows the FID/Spectrum | 12 FID [Speckrun PANEL: [Shin 1P| J
display window with atypical spectrum ) iel:ki':;e_ miﬁlﬁrm OFF  frace: @ & 5
display (Stylel). The spectrum display - i )

can also be viewed in Style 2. The
menus and buttons in the window are
the same as for the FID display except
that vertical scaling is represented asa
multiplier, shown near the top |eft
corner (e.g., X4 means the datais

multiplied by 4). Multipliers available SHIH: + |coarse = best) First)
include x1, x2, x4, x8, x16, and x32. 2 L1821  -1r  -as ) -6v ) -4r )
The up and down buttons select the 22 [-261 -1+ s | -ter | eas
vertical scaling multiplier. 2C T 483 o1e ) -4r ) 16 6ds
The spectrum display is controlled by R ol (e ) (=R ) (S0 ) ( _SHP )
the additional parameterssp, wp, dnyg,

rp,lp,rfl,rfp,vs,vp,sw,andf n.

The same limits on the acquisition rewe [ 601 -lv ) -as ) -t6v ) =6dr )
parameters as those described for the B

FID display apply to the spectrum :

display. Furthermore, if the Fourier Figure 44. Spectrum in FID/Spectrum

number parameter f n is greater than

Display Window (acqi Program
64K, it is reduced to 64K . splay (acqi Program)

These parameters are automatically sentto acqi whenacqi isfirstinvoked. They can
subsequently be changed and sent againto acqi withgf oracqi (' par').Thisis
exactly analogous to the way the FID parameters are sent toacqi .

Interactive Parameter Adjustment

In interactive parameter adjustment (1PA, not available on MERCURY-VX, MERCURY, and
GEMINI 2000), if the pulse sequence used for go( ' acqi ') or gf contains statements
suchasi pul se ori del ay, orif the parameter phf i d isnot set to NOT USED, amenu
labeled PANEL appearsto the right of the FID/Spectrum menu with the following choices:

» Shim selects the shim adjust button in the bottom panel to enable you to adjust the
displayed shims while observing the FID. To select different shimsto adjust, select a
different choice from the SHIM menu. At the bottom of the display are buttons for
adjusting the shims or parameters. To increase a shim or parameter value, click with
the right mouse button on the button with the value you want to increase; to decrease
avalue, click with the left mouse button instead. Adjustment of shims and parameters
was discussed previoudly in this chapter.

» |PA selectsinteractive parameter adjustment in which the bottom panel displaysup to
five dide control and button combinations. Figure 45 shows | PA selected with slide
controls and button combinations for the parameter phf i d on display.

Each slide control and button combination has amenu button on the | eft (showing only
the current selected value), which serves as alabel to identify which parameter is
adjusted. By clicking the right mouse button on thislabel, amenu appears showing the
parameters that can be adjusted by the current pul se sequence. You can select any one
of the parameters shown and the dlide control and button combination will adjust the
newly selected parameter. This way, when more than five parameters need to be
adjusted, any combination of five can be selected to show in the bottom window. The
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value of the parameter is displayed in a square bracket, such as[ 10. 0] , to the right

of the menu button.

If the pulse sequence is written with
multiplei pul se statements, for
example, and the samelabel isprovided
tothedifferenti pul se statements, a
single slide control is present and
changing the value of that slide control
affects all pulses simultaneously. For
further information on 1PA statements,
see VNMR User Programming.

Shimming on the FID

Thestrategy for shimmingontheFID is
somewhat different from that of
shimming on the lock. In general, the
adjustmentsare made onthebasisof the
shape of the FID, not on its amplitude.
The best single criterion isthat oneis
attempting to increase the signal
strength of the FID acrossthe FID
display.

Best results can beinitially obtained by
selecting parameters so that, with nt
setto 1l andthedl+at at

N up500ts ACQUISITION
| T CLOSE | LOCK) SHIM ) LARGE ) St9122‘|
9116 bits FID Spectrum| PAMEL: Shim [IPA
up Tlsingle  Tlerid OFF  Traee; ) G IR
down fid level =12 .
HModet « A7
7| phfid 01 _|

S16+ ) -Bd+ )

Figure45. Spectrum Display Window
with IPA (acqi Program)

approximately 1.0, an off-resonance FID with good signal-to- noise at the beginning and
pure noise at the end is observed in the df display. This may require adjustment of pw.
Oncethisisobtained, enter gf and goto theinteractive FID display. Select Style 1 or Style

2 FID shimming.

Shimming on the Spectrum

Asmost shimming is donein order to obtain a*correct” spectrum, the strategy for
shimming on the spectrum is somewhat obvious. For afirst time, it is recommended that a
well-shimmed sample with a singlet be used. You can then make an intentional
misadjustment in a shim and observe the effect on the spectrum.

A suggested procedure for shimming is the following:

1. Setphfid=0.

2. Enter go to acquire a spectrum. Process it and expand the display to focus on the

peak(s) of interest.
Enter gf .

4. IntheAcquisition window, click on Connect | FID | Spectrum

5. If the spectrum is not at the correct vertical intensity, adjust the vertical scale
multiplier with the up and down buttons.

6. If aphasecorrectionisreguired, click on IPA inthe PANEL menu, then adjust phfid
as an alternative to rp, hence phasing the spectrum.
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7. Click on Shiminthe PANEL menu, then shimin the normal way, using thelineshape
of the peaks as a shimming criterion.

8. If thesampleis not locked, adjust z0 to shift the spectrum.

9. If you wish to make changes to the display (such as altering sp/wp), make the

changesin VNMR by entering the command ds to display the spectrum and altering

the required parameters.

When you have a satisfactory display, enter gf oracqi (' par') tosendthe

changes to the Acquisition window. Then click on LOCK | FID. The next display

should reflect the changes.

SHIM Display

The SHIM display appears
when the SHIM button is
clicked from any Acquisition
window. Figure 46 shows a
typical SHIM display. The
buttons at the top of the
window (CLOSE, LOCK, FID,
LARGE) and the menus and
buttonsin the lower panel
(SHIM, x1, best, shim
adjustment, first, lockgain)
were described previously.

In the upper panel are the
SPIN and SHIM menus:

* SPIN sets sample
spinning on or off. This
menuwasdescribedinthe
section covering the
LOCK display.

* SHIM sets the mode of
shimming: manua mode
performs manual
shimming, and auto mode
performs automatic
shimming. Eachis
described next.

Manual Mode

=

CLOSE| LOCK| FID|

trol ACQUISITION
LARGE

SPIN: off| SHIN: [anual

auto

SPINNER: [ Tiguids

solids/nas

o]

20

| Coarse
40

=1} 80 100

E—— e
2 4 &6 B

gain

0 2 4 =1 u}
starting lock level = 2.4
current lock lewvel = 71.9
SPIN: /T OrE
SHIN: | coarse z ~|x 1 best| first
71 [ 1881 -1+ | -4+ | -16+ | -6d+ |
72 [ -278]1 -1+ | -4+ | -16+ | 64+ |
2iC [ -1191 -1+ | -4+ | -16+ | -64+ |
22C [ 1701 -1+ | -4+ | -16+ | -64+ |
lock [ 421 -1+ | -4+ | -16+ | =64+ |

Figure46. SHIM Display Window (acqi Program)

In the manual mode, up to six shims can be displayed for adjustment. Using the SHIM

menu to select sets of shims and adjusting shim values is covered in “ FID/Spectrum

Shimming Windows,” page 154.
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Auto Mode START

In the auto mode, the bottom of the window QUALITY: © |L.M

changes to one button and two menus (shown in .

Figure 47): AUTOSHIM: 7 |z)-22

+ START button starts the shimming process. Figure 47. Auto Mode Window

When shimming starts, the button |abel (acqi Program)
changesto STOP. Clicking on STOP will stop
the shimming.

QUALITY menu selectsthe shimming criteria—loose (L), medium (M), or tight (T)—
and the order used (for example, L > M means start with loose shimming and end with
medium shimming). The selection is made with the mousein the normal way. Refer to
“Shimming Criteriafor Autoshim,” page 140 for more information.

AUTOSHIM menu holds the selections of shim combinations that can be adjusted.
Choices on thismenu include Z1-72, Z1-7Z4, and ALL NONSPINS. A selection is
made with the mouse in the normal way, the criteria set, then shimming is started.
When the autoshimming reaches the end criteria, the label on the STOP button
automatically changes back to START.

On completion of shimming and/or locking operations, click the CLOSE button at the top
of the screen to leave the acqi program. New parameter settings are written to the
experiment at this time and normal acquisition is enabled again.

Shimming on the Lock Signal

When shimming on the lock, you monitor the intensity of the lock signal as you adjust the
shim settings. Each shim setting controls the current through shim coils that control
magnetic field gradientsin different directions. It isimportant to know that the Z direction
isparallel to the vertical direction of the probe and it isfor thisreason that the height of the
sample in the NMR tube affects the Z shim settings rather dramatically.

1

The shim settings could be way off the mark (e.g., if the temperature has changed)
and in this case the shim settings that have been most recently established for the
particular probe you are using should be retrieved from the shi s directory asa
starting point.

To retrieve the settings, enterrt s(fi | e) , wheref i | e isthe name of afile
containing the shim coail settingsto beretrieved. f i | e can beaname only (e.g.,
rts(' Hll shp')), inwhich case the system searches for it, or it can be an
absolute path (e.g., rt s(' export/ home/ vnnr 1/ vnnr sys/ shi ns/

H1l shp' ) ). Refer to the description of r t s in the VNMR Command and
Parameter Reference for details on how the system searches for the file if you use
only the file name.

Thert s command copies the shim settings in the file to the parameter set of the
current experiment and sets | oad="y" to facilitate subsequent loading of shims
with the su command (or other related commands).

Enter su.

The su command sets up the system hardware to match the current parameters,
including the shim settings you just retrieved, but does not initiate data acquisition.
Now, if you make a change in a shim setting through the Acquisition window, that
setting isretained until you change it by shimming again (using acgi ), by entering
another shim setting (like z1=200) followed by | oad="y" su, by using one of
the autoshim methods, or by again retrieving afile of shim settings.
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3. Make sure the probe has a sample, that it is spinning at the correct speed, and that
the system is locked onto the deuterium resonance from the lock solvent.

4. Check that thelock signal is not saturated in the LOCK display window. The signal
issaturated if you changethelock power by 6 units (6 dB) and thelock level changes
by more than afactor of two. Set lock gain as necessary.

5. If the SHIM display window is not open, click the SHIM button from any
Acquisition window to open it.
In the SHIM display window, try a change of +4 or - 4 in the setting for Z1C. If the
lock level goes up with one of these, continue in that direction until the level is
maximized (it no longer increases, but instead beginsto fall).

At thistime, if you are fairly certain your shim values are close to correct, you can
click onthe Z1C and Z2C (the coarse controlsfor Z1 and Z2) buttons until the signal
level is maximized.

6. Change the setting for Z2C by +4 or - 4 and continuein that direction until the level
IS maximized.

7. Adjust Z1C for maximized lock level; then adjust Z2C for the same. Continue this
iterative process until the lock level goesno higher. If thelock level increasesto 100,
decreaselock gain and then continueto adjust Z1C and Z2C. Lock power isadjusted
by selecting z0/pwr/gn/ph from the SHIM menu. Return to the shims by selecting
this shim window from the same SHIM window.

8. Adjust Z1 and Z2 (the fine Z controls) in the same way until the lock level is
maximized.

In most cases, this concludes the shimming; however, some times it is necessary to shim
the other Z controls and the non-spin shims. This must not be undertaken in the same way
as the procedure above suggests. That is, if you simply go through 21, 22, 73, and Z4
iteratively until the lock signal is maximized you may well find that your signal shape has
degraded considerably. Hence, the following procedure is suggested for a second level of
shimming:

1. After Z1 and Z2 have been adjusted for maximum lock signal, write down the lock
level, adjust Z3 in one direction, say by +4, and then reoptimize Z1 and Z2
(iteratively) until thelock signal isat amaximum. Note thislevel of the lock signal.
If thelock signal ishigher than it wasbefore (when you first wroteit down), continue
changing Z3 in the same direction. Every change in Z3 must be followed by
optimization of Z1 and Z2 until the lock level is at a maximum.

2. Repeat step 1 with Z4. That is, change Z4 in one direction, then optimize Z1 and Z2.
If thelock level does not go up, change Z4 in the opposite direction and optimize Z1
and Z2. Continue until the highest possible lock level is obtained.

Repeat steps 1 and 2 iteratively until the highest possible [ock level is obtained.

4. Turn the spinner off and go through the non-spin shims, one at atime, maximizing
thelock level for each one. Then return and go through each again. Continuethrough
all until the lock level isas high as possible. If lock islost, increase the lock gain.

5. Turn the spinner on and optimize Z1 and Z2 as described above, return to the non-
spins (turn the spinner off) and reoptimize these. Continue until the highest lock
level is obtained.

For an ultimate check, you can now insert the lineshape sample (CHCI 3 in deuteroacetone
for IH and dioxane in deuterobenzene for 13C) and examine the line shape to make certain
that you are close to the original specs, especially for the line shape at 0.55% and 0.11% of
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the total peak height. Also examine the height of the spinning sidebands. Refer to the
Acceptance Testing Procedures manual for the system for measurement methods.

6.11 Shimming Using the Ultrasnmr Shim System

The Ultrasnmr Shims unit is a matrix shim system designed to achieve a high level of
sample homogeneity over large sample volumes (e.g., 10-mm diameter), to generate more
orthogonal shim gradientsthat are easier to use, and to provide thisin amore reproducible
and stable manner.

Ultrasnmr Shims are integrated with the UNTYINOVA system and all shim functions are
available. Select the Ultrasnmr Shims from the CONFIG window or use the Ultrasnmr
Console Data button in the window. The Ultrasnmr Shims unit can be connected to either
port 2 of the console host CPU or PJ1 of the Magnet Sample Regulation (MSR) board. The
M SR connection is preferred. If the interface box is present, the shims set by the console
should be visible in its window, but the box should not be used.

CAUTION: If an Ultrasnmr shim system can be controlled from the Acquisition
window, do not set the shim value beyond +32000 DAC counts.

Hardware Overview

The system uses amatrix of 48 channels to provide current into 49 coils within the room-
temperature shim tube from which 38 or 39 shim gradients are generated. Each of the axial
shim gradientsis produced by applying currents simultaneously in up to 12 different
channels, and each of theradial gradients, in up to 6 different channelswith the 48-channel
matrix system. The distribution of current within the allowed channels for each gradient is
under computer control and is calibrated to produce the purest (most orthogonal) possible
single shim gradient. For example, the distribution of current for the Z2 gradient is adjusted
so that the Z2 gradient produced has minimal amounts of other gradients, such asZ (=21)
or Z0.

Aninterface box providesfive user-sel ectabl e, optically encoded knobsto control the shim
gradients. The interface box also provides the user with a means of storing, viewing, and
recalling up to 63 shim sets on afloppy disk. Each of the shim gradients has both coarse
and fine controls, with each control having arange of 32767 DAC counts. The following
gradients are controlled:

Axial: 20,7, 72,73, Z4, 5, 26, Z7, Z8

Radial: X, ZX, Z2X, Z3X, Z4X, Z5X
Y, ZY, Z2Y, Z3Y, Z4Y, Z5Y
C2, ZC2, Z2C2, Z3C2, ZAC2 (where C2 = XY)
S2, 72, 7252, Z3S2, Z4S2 (where S2 = X2Y2)
C3, ZC3, Z2C3, Z3C3 (where C3 = X3)
S3, ZS3, 72S3, Z3S3 (where S3=Y3)

Interface Box

The interface box (see Figure 48) has asmall display screen and the following controls:
» Five knobs whose gradient assignments are selected by toggle switches.
» Two identical toggle switches, each labeled Y ES/NO.
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 Eight buttons: MODE, BANK, FILE, LOAD, VIEW, STORE, DRIFT, and C/F. A
small indicator above each button turns green if the button is active.

RUN_FILE =0,
STORE_FILE =56
[counts] FI NH

ioooooi
HEEEEEEE N

MODE BANK FILE LOAD VIEW STORE DRIFT C/F

Figure48. Ultrasnmr Shim. System Interface Controls and Display

The MODE, BANK, and FILE buttons select the system mode:

» MODE mode allowsthe user to reconfigure the system and the display screen by using
the toggle switches to select configuration options.

» BANK mode makes shim gradient control accessible through the knobs. In this mode,
thetoggle switches select banks of knob-to-gradient assignments, which are displayed
on the display screen directly above the knobs.

» FILE mode lets the user load from, view, or store to whichever STORE_FILE file
number is selected by the toggle switches. Thesefile actions are initiated by the
LOAD, VIEW, or STORE buttons, respectively. Immediately after any LOAD or
STORE operation, theRUN_FILE and STORE_FILE filenumbersareidentical. If any
changes are subseguently made to the existing gradient DAC values, RUN_FILE is
reset to O.

The last button on the right, the coarse/fine gradient control (C/F) button, is active in both
the BANK and the FILE modes.

Files 2 through 63 are available for user storage. Users can not write to file O, which
containsall zeros, or writeto file 1, which contains converged shim values. Files are stored
on aDOS-formatted 1.4-MB floppy disk in adrive accessible from the front of the main
unit. Thesmall cover panel at the right edge of the upper card cage must beremoved to gain
access to the system floppy disk. New disks must be formatted using DOS version 5.0 or
higher. Numerous calibration files will be copied to that disk. Copies of existing floppy
disks can be made using the DOS di skcopy command on any machine running DOS
version 3.3 or higher; for example, enter di skcopy a: a: if theparticular floppy drive
is configured to be drive A.

One of the selectable options in the MODE mode allows system lock out for security
reasons. If thisfeatureis activated, all knob, button, and toggle control is disengaged until
the MODE, BANK, and VIEW buttons are simultaneously pressed. It is also possible to
disable (turn off) the lock from the interface box in the MODE mode. This featureis
contained in the Z0 enable/Z0 disable option.

After Ultrasnmr Shims are installed, Z0 is not controlled via the Acquisition window but
only from the Ultrasnmr Shims interface box. All other lock parameters—| ockpower ,

| ockgai n, and | ockphase—remain controlled through the Acquisition window. The
value of Z0 changes about +3500 coarse DAC units on a 500-MHz magnet (about +4200
on a600-MHz magnet) when the lock solvent changes from CDCl to acetone-dg. The
other shim gradients are also no longer controlled through the Acquisition window.

01-999160-00 A0800 Getting Started: VNMR 6.1C 165



Chapter 6. Preparing for an Experiment

166

Homospoil (Z gradient) produces approximately a 0.6 G/cm field (typically 99% of
transverse magnetization is gone within 1.5 ms and signal recovery is 90% within 40 ms)
and is activated in the same manner as a spectrometer linked to Oxford room-temperature
shims.

Shimming

In the normal “counts” display mode, each shim gradient has a coarse and afine control.
The coarse control is 50 times more sensitive than the corresponding fine control. All
gradient DACs have arange of £32767; a knob twisted beyond this range will continue to
turn but have no effect. Each of the gradient DACs has an identical and alogical polarity.
For example, a clockwise adjustment of Z2 moves an asymmetry to the right, with Z2
coarse (Z2C) and Z2 fine moving asymmetriesin the same direction. Furthermore, Z4, Z6,
and Z8 a so move asymmetriesin the same direction asZ2. The even-order axia shims(Z2,
Z4,Z6, and Z8) may jerk thelock if large, sudden changes are made; the severity of thejerk
decreases typicaly in the order Z4, Z8, Z2, and Z6.

Within gradient families, you also observe sensitivity differences, with higher order
gradients causing less effect per DAC unit. The following suggestions are offered:

» Z0: use coarse only (fineistoo fine).

Z: usefineonly (coarseisfar too coarse).

72,73, Z4: use coarse or fine, whichever seems best.
e 75,76,77, Z8: use coarse only.
» Radia shims: use coarse, with the possible exception of X andY.

Remember that the gradients produced are purer (more orthogonal) so shimming methods
subjectively generated on other shim systems may not behave the same. If you adjust any
axial shim, you should probably touch up Z before touching any other gradients (for
example, if you change Z4, then optimize Z before touching up Z2). In addition, be
forewarned that 80% of what might be corrected with Z4 using an Oxford shim system is
probably corrected with Z2 when using Ultrasnmr Shims.

Installing the First Probe

Starting from the final converged results obtained with field mapping, it is possible to
obtain alineshape of lessthan 7/12 Hz (non-spin) in under an hour or two on 1% CHCl 3 in
acetone-dg (ASTM 1H lineshape sample). Z and Z2 typically change the most (Z fine needs
about —70 units, Z2 about —400 units), but Z3, Z4, Z5, X, andY will need adjustment. The
higher-order radia shimsaretypically converged to abetter value than auser can determine
spectroscopically and should therefore not be adjusted manually (only X, Y, ZX, ZY, and
possibly C2 and S2 should need adjustment). A simple maximization of the lock level has
proven to be a sufficient criterion.

Floppy Disk Use

Every Ultrasnmr Shims floppy should contain 83 system files and up to 62 user files. The
system filesinclude 39 strength files (* . st r), 39 divider files (*. di v), agradient-
channel configuration file (*. hi nm), ashim-cail resistancefile (*. r es), ashim
configuration file (*. cf g), and two shimfiles(fi | e0. dac and fi |l el. dac).

fil el. dac istocontaintheshimvaluesfor the CHCI lineshape samplein one particul ar
probe. The 62 user filesarethe shimfiles2to 63 (f i | e#. dac).
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A version of each of the system filesis stored in the system PROM (programmable read-
only memory). If any system file is missing on the floppy disk, the PROM version is used
instead. It is acceptabl e to use the PROM versionsfor the*. hi m*. res,and*. cf g
system files. Itisnot acceptable to usethe PROM versionsfor the*. di v and *. str files
because these files are set at the time of system installation and are magnet dependent.

Ther eadul t r a macro reads shim set files for the Ultrasnmr shim system from a floppy
disk on a Sun workstation into VNMR (e.g., entering r eadul t r a( 6) reads shim set file
6). Entering r eadul t r a with no argument reads all of the shim set files. Before using

r eadul t r a, thefloppy disk isexpected to be mounted as/ pcf s on the Sun workstation.
For details, refer to the description of r eadul t r a inthe VNMR Command and Parameter
Reference.

In amultiuser environment, it is probably best if each user has a separate floppy disk on
which that user’s particular shim files can be written. In any environment, backup floppy
disks are always a good idea. Two backup system disks are made at the time Ultrasnmr
Shimsisinstalled: oneisto be kept by the customer; the other is sent to Varian. Backup
disks can be easily made on any DOS-based computer using the DOS di skcopy
command.

CAUTION: Keep floppy disks away from the magnet dewar. Data on the disk is
susceptible to damage from intense magnetic fields.

When changing floppy disks, observe the following procedure:
1. Savethe current shim valuesinto one of the 62 available shim files.
2. LoadinfileO.

3. Remove the current floppy from the drive and immediately insert the new system
floppy into the drive. Do not operate the controls on the interface box when thereis
no floppy in the drive.

Enabling the Acquisition Window

The shims can be controlled with the Acquisition window instead of from the interface box.
To enable software control, pressthe M ode button on the interface box to activate the mode
select feature. Use the NO direction on the Y ES/NO toggle switch to toggle through to
display RS232 TERMINAL MODE on the interface display screen. Toggle theY ES/NO
switch to the Y ES position to select the serial mode. The interface box screen will display
RS232 TERMINAL MODE ENGAGED. To revert to the manual mode, push the Mode
button and then the Blank button on the interface box.

Turning the System Off and On

The system istypically left on continuously except for maintenance.

To Turn Off the System

Use the following procedure to power down the Ultrasnmr Shims system:
1. Savethe current shim values into one of the 62 available shim files.
2. LoadinfileO.

3. Turn off the orange-lighted rocker switch on the power strip in the lower back of the
shim power supply.
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To Turn On the System
Do the following procedure to turn the shim system back on:

1. Presstherocker switch on the power strip.

The orange light in the switch should turn on and the interlock board in the bottom
|eft front of the shim power supply should display two red lights and one green light.
The bootup of the computer in the shim power supply takes approximately one
minute. During the bootup, all eight indicators, situated above the eight buttons on
theinterface box, are usualy lighted green. Note that the system will not boot unless
areadable floppy disk isin the system floppy drive.

When the bootup is complete, the interface box displays several status messages
indicating how many PROM-based default files were used during bootup.

2. When the final question on the interface box, answer “yes’ to disengage the high-
power interlock.

When the high-power interlock disengages, one of the two red lights previously displayed
at the front of the interlock board turns off. It is perfectly normal for the other red light to
stay on al thetime.

6.12 Gradient Autoshimming

168

Gradient autoshimming provides rapid, automatic adjustment of room-temperature shims.
Itisavery reliable way to set high-order shims, eliminating many hours previously spent
on shimming. Typical gradient autoshimming timeisonly afew minutes, and all steps are
done with afew clicks of a mouse button.

Gradient autoshimming isimplemented for use with the axial gradients (Z-gradients). For
optimal gradient shimming, a PFG amplifier and probe are recommended for their fast
gradient recovery performance. However, if a PFG amplifier and probe are not available,
gradient autoshimming can be performed using the homospoil gradient (Z1 room
temperature shim coil). For more details on how to set up the homospoil gradient, refer to
the section “Homospoil Gradient Type” in the chapter “PFG Modules Operation” in the
manual User Guide: Liquids NMR.

Gradient autoshimming methods support shimming on awide variety of samples with
different volumes and solvents. For aqueous samples, water protons provide sufficient
signal for shimming. For deuterated solvents, gradient shimming can be performed if there
is sufficient deuterium signal. Deuterium gradient shimming is feasible on most samples
wherethelock solvent isasingle, strong resonance, which includesthe majority of solvents
of interest for routine NMR use.

Proton gradient autoshimming with PFG is available on al systems configured with aPFG
accessory. Deuterium gradient shimming is only available on YTYINOVA, UNITY plus,
MERCURY-VX, and MERCURY systems and not on GEMINI 2000, UNITY, and VXR-S
systems, because lock sample and hold capability isrequired to perform deuterium gradient
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shimming. A hardware upgrade is also required to perform deuterium gradient shimming.
System configuration requirements are summarized in Table 21.

Table 21. Gradient Shim Availability

System Gradient Shim Availability
UNITY|NOVA, UNITY plus H or 2H with PFG or Homospoil?
MERCURY-VX, MERCURY 14 or 2H with PFG or Homospoil?

UNITY, VXR-S, GEMINI 2000 IH with PFG only

a. Automated deuterium gradient shimming module required for deuterium
gradient shimming with PFG or homospoil.

b. Automated liquids/solids spinner controller and automated deuterium gradient
shimming module required for deuterium gradient shimming.

For more information about setting up and running gradient shimming, see the section
“Gradient Shimming” in the chapter “PFG Modules Operation” in the manual User Guide:
Liquids NMR.
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chapter 7. Acquiring Data

Sections in this chapter:
e 7.1"Setting Frequency-Related Parameters,” this page
e 7.2 "Setting Pulse-Sequence-Related Parameters,” page 173
e 7.3"Creating and Editing Experiment Text Files,” page 185
» 7.4"Performing Acquisition,” page 186
o 7.5“Applying Digital Filtering,” page 197

7.1 Setting Frequency-Related Parameters

With a spectrometer configured to perform the proper experiment, and a sample in place,
spinning, locked, and shimmed, you are ready to select parameters to acquire data. There
are two aspects to selecting parameters. The first is the frequency-related aspect—setting
the position and size of the spectral window. The second is the pul se sequence-related
aspect. Thefollowing section covers frequency-related parameters. Pul se sequence-rel ated
are described in “ Setting Pul se-Sequence-Related Parameters,” page 173.

Frequency Setting
Table 22 lists frequency-related parameters and related commands.

Starting with VNMR version 4.3, the selection of frequencies for the observe channel and
the decouplersis done differently from earlier versions of VNMR. The mechanism of
setting frequencies is essentially the same; for example, enteringt n=' H1' selectsthe
proton frequency. But in earlier versions, that resultedin sf r q being set to avalue of thelH
frequency taken from a nucleus table. When a data acquisition was requested with the go
command, thevalue of sf r g wascombined withinformation about thelock (I ockf r eq),
solvent, and the small offset (t of ) to generate the final frequency.

In the new scheme, whent n=" H1' isentered, the 1H frequency is again taken from the
nucleus table, but then the set f r g command is called by the system. set frq
immediately combines the frequency from the table with information about the lock,
solvent, and small offset and storestheresult in the parameter st r q. Theresult isthat when
adataacquisition is requested with go, no further adjustment of thevalue of sf r g is
needed. In other words, the value of sfr g (and df r q, df r g2, df r q3, df r g4 for
decouplers) is the exact frequency that will be used. The benefits of the new approach are
that the frequency isreadily apparent and, more importantly, the cal culation of ppm scales,
which are based on the value of sf r g, are exact. Also, datathat is stored can be recalled
later on any system, and the correct frequency at which the data were obtained will be
known—an essential part of good laboratory practice.
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Table 22. Acquisition Freguency-Related Commands and Parameters

Commands
cent er sw

m nsw

novesw<(w dt h) >

novet of <(frequency) >

sd, sd2, sd3

sda sd2a sd3a
setfrqg<(channel)>

set sw(downfi el dppm upfi el dppm
Parameters

cr {number}

del t a {number, in HZ}

df rq, df r g2, df r g3, df r q4 {number, in MHZ}
dn,dn2,dn3, dn4 {string}

dof , dof 2, dof 3, dof 4 {number, in Hz}
| ockfreq{'n, 1to 160, in MHZz}

r f band {stringusing 'h', 'I', 'c’}

sf r g {number, in MHZz}

sol vent {stringin /vnmr/solvents}
sw{number, in Hz}

t n {string in /vnmr/nuctables}

t of {number, in HZ}

Move cursor to center of spectrum

Reduce spectral width to minimum required
Move spectral window according to cursors
Move transmitter offset

Set decoupler frequency to cursor position
Set decoupler frequency array

Set frequency of rf channels

Set spectral width

Current cursor position

Difference of two frequency cursors
Transmitter frequency of decoupler
Nucleus of decoupler

Frequency offset for decoupler

Lock frequency

RF band in use

Independent control of rf channel selection
Transmitter frequency of observe nucleus
Lock solvent

Spectral width

Nucleus for observe transmitter
Frequency offset for observe transmitter

172

Itisessential that | ockf r eq parameter for lock frequency be set correctly in order to
observe NMR signals. On MERCURY-VX, MERCURY, "NTYINOVA, UNITY plusand GEMINI
2000 systems, | ockf r eq must be set to the actual deuterium frequency. See the
description of | ockf r eq in the VNMR Command and Parameter Reference for values.
OnUNITY andV XR-S 300-, 400-, and 500-MHz systems, the lock transmitter is equipped
with aseries of thumbwheel switches. These switches are used to adjust the lock frequency
if thefield drifts out of the range of thefield offset control (thez0 parameter). The starting
value of these switches varies: 200-MHz systems typically start at 1.210, 300-MHz at
1.206; 400-MHz at 1.145, 500-MHz at 1.479, and 600-MHz at 153.845 (lock synthesizer).
Asthefield decays, this number must be set downward to lower the lock frequency. Under
normal, day-to-day operation, you will not need to change this value.

Ther f band parameter (on all systems except MERCURY-VX, MERCURY, and GEMINI
2000) indicates the rf band in use for each channel: ' h' indicates the high rf band for a
channdl,’ | ' indicatesthelow rf band, and' ¢' (for calculated) indicates that the system
calculates the correct amplifier band, based on the selected frequency. The value of

r f band iswritten asastring (e.g., r f band=" hl ¢ ) with the first channel determined
by thefirst character, the second channel by the second character, etc.

The parameter r f channel isavailableto give override capability over the selection of rf
channels. Refer to the description of r f channel inthe VNMR Command and Parameter
Reference for details.

Transmitter and Decoupler Positioning

Thenovet of <(frequency) > macro moves the transmitter offset parameter t of so
that the current cursor position, defined by cr , becomes the center of the spectrum. If
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referencing was used, novet of maintains the referencing. If you wish to specify the
transmitter frequency directly, rather than using the cursor position, enter avalue for the
f r equency argument. This provides a convenient method of moving the transmitter
frequency outside the current spectral window.

The macro sd setsthefirst decoupler offset dof to place the first decoupler at the cursor
position in the spectrum. Similarly, sd2 setsdof 2, and sd3 setsdof 3, for the second and
third decouplers. These macros assume homonuclear operation—the decoupler nucleus
(dn,dn2, or dn3) isthesame ast n.

To set an array of decoupler offset values, use the macro sda for the first decoupler, the
macro sd2a for the second decoupler, and the macro sd3a for the third decoupler. These
macros also assume homonuclear operation.

Spectral Window

Spectral window sizeis adjusted with the spectral width parameter sw (see Figure 49). The
spectral width determines the sampling rate for data, which occurs at arate of 2* swpoints
per second (actually swcomplex points per second). The sampling rateitself isnot entered,
either directly or asitsinverse (known on some systems as the “dwell time”).

+ tof -

A
\J

SwW

Figure 49. Positioning the Spectral Window

With two cursors displayed, the macro novesw<( wi dt h) > usesthe parameterscr and
del t a to calculate a new spectral width sw and a new transmitter offset t of . If
referencing was used, it is also adjusted. The macro also sets sp and wp to display the
spectral window. Entering awi dt h argument to specify the spectral width allows making
an adjustment more precise than if based on the cursors.

Themacroset sw downf i el dppm upfi el dppm) setsthe parametersswandt of
for the given spectral window. set swalso does referencing.

The cent er swmacro moves the cursor to the center of the spectrum.

Them nsw macro searches the spectrum for peaks, sets new limits accordingly, and then
calls moveswto calculate anew transmitter offset t of and a new spectral width sw.

7.2 Setting Pulse-Sequence-Related Parameters

The second step in setting experimental parameters is the pul se sequence-rel ated aspect.
Table 23 lists pul se-sequence-related parameters and related commands and macros. Most
experiments will be acquired using a pulse sequence known as the standard two-pulse, or
S2PUL. Thes2pul macro converts the current experiment to an experiment suitable for
S2PUL. Figure 50 shows the parameters rel evant to this pul se sequence and to many other
pulse sequences. The pulse sequence nameis stored in the parameter seqfi | .
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Table 23. Acquisition Pulse-Sequence-Related Commands and Parameters

Commands

dnf adj <(ti pangl e_resol ution)>

dnf 2adj <(ti pangl e_r esol uti on) >

dnf 3adj <(ti pangl e_resol uti on) >

dnf 4adj <(ti pangl e_r esol uti on) >
dps<(file)>

ernst(t1_estimate<, 90 _pul se_wi dt h>)
houl t

pl(flip_angl e<, 90_pul se_wi dt h>)

pps<(file)>
pw<(fli p_angl e<, pul se_wi dt h>)
s2pul

ti me<(<hours, >mi nut es) >
Parameters

al f a {0 to 100000000, in ms}

at {number, in seconds}

ct {number, non-user enterable}

d1 { number, in seconds}

d2 { number, in seconds}

dhp {'n',number}

dl p {'n',number}

dm dn®, dnB, dmi {string}

dnf , dnf 2, dnf 3, dnf 4 {number, in Hz}
dmm dm?®, dnmB,dm¥ { string}
dpwr, dpwr 2, dpwr 3, dpwr 4 {number,in dB}
dpwr f, dpwr f 2, dpwr f 3 { number}
dpw m dpw n2, dpwr n8 { number}
dres,dres2,dres3, dres4 {number, in deg.}
dseq, dseq2, dseq3 {string}

f b {number,in HZ}

gr adt ype {string}

horno, hono2, hono3, hono4 {'y''n’}
np {number, constrained to multiple}
nt {number}

p1 {number, in microseconds}

pad {number, in seconds}

pf gon {'y 'or 'n' for each channel}
pw{number, in ms}

pwoO0 { number, in ms}

r of 1 {number, in ms}

r of 2 {number, in ms}

seqfil {string}

ss {'n',—32768 to 32767}

t enp {'n',number in celsius}

t pwr {number, in dB}

t pwr f {0to 4095, 4095 is max.}

t pwr m{ 0 to 4095, 4095 is max.}

vt ¢ {01050, in celsius}

Adjust tip-angle resolution time for 1st decoupler
Adjust tip-angle resolution time for 2nd decoupler
Adjust tip-angle resolution time for 3rd decoupler
Adjust tip-angle resolution time for 4th decoupler
Display pulse sequence

Calculate the Ernst angle pulse

Set al f a and r of 2 according to Hoult

Enter pulse width for p1 in degrees

Plot pulse sequence

Enter pulse width for pw in degrees

Set up parameters for standard 2-pulse sequence
Display experiment time or recalculate nt

Set alfa delay before acquisition
Acquisition time

Completed transients

First delay

Second delay

Decoupler high power with class C amplifier
Decoupler low power with class C amplifier
Decoupler mode

Decoupler modulation frequency

Decoupler modulation mode

Power level for decoupler with linear amplifier
Decoupler fine power

Decoupler linear modul ator power
Tip-angle resolution for WFG decoupling
Decoupler sequence

Filter bandwidth

Gradientsfor X, Y, and Z axes
Homodecoupling control for decoupler
Number of data points

Number of transients

First pulse width

Preacquisition delay

PFG amplifiers on/off control

Pulse width

90-degree pulse width

Receiver gating time preceding pulse
Receiver gating time following pulse

Pulse sequence name

Steady-state pulses

Sample temperature

Observe transmitter power level with linear amp.
Observe transmitter fine power

Observe transmitter linear modulator power
Variable temperature cutoff point
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pl pw

pad < di d2
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ss + nt
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Figure50. Acquisition Parameters for Standard Two-Pulse Sequence

Standard Two-Pulse Parameters

To allow the hardware to set up at the beginning of the experiment, the parameter pad, a
preacquisition delay, is used. pad is usualy set to 0.5 seconds. The other principal use of
this parameter is for kinetics experiments.

The part of the experiment that is repeated is a sequence starting with adelay d1, then a
pulse pl, followed by adelay d2, and another pulse pw. After dead timesr of 2 (with
receiver off) and al f a (with receiver on), np data points are acquired over aperiod of at
seconds. This processisrepeated ss + nt times, with the data actually acquired only
during the nt number of transients and not during thefirst ss “ steady-state” transients.

Theal f a delay before acquisition consists of avariable part equal to the parameter al f a
and afixed part equal to 1/ ( bet a*f b) . Thevalue of bet a depends on thetype of audio
filter in the system and cannot be set by the user but is selected in conf i g for the
UNITYINOVA, UNITY plus, UNITY, and VXR-S systems. Because the total delay before
acquisitionisthesum of al f a and 1/ ( bet a*f b) , it is possible to shorten the delay
beyond “normal” valuesby setting al f a negative. Refer to the description of al f a inthe
VNMR Command and Parameter Reference for the procedure.

f b isthefilter bandwidth, in Hz, used to set the audio filters, which prevent noise of higher
frequency than the spectral limitsfrom “folding in” to the spectrum. The standard value of
f b is 10% more than half of the spectral width sw. Thef b parameter is automatically
changed whenever the spectral width swischanged, and thusisnormally not auser-entered
parameter. After sw has been change, f b may be changed to a different value.

The parameter np is generally calculated automatically when swor at ischanged. If a
particular number of data pointsis desired, however, np can be entered, in which case at
is calculated based on swand np. Values of at that give anumber of data points not a
multiple of 2 (“NTYINOVA, UNITY plus, and UNITY systems) or 64 (MERCURY-VX,
MERCURY, and GEMINI 2000 and VXR-S) will be readjusted automatically (actually
depends on the output board, refer to the description of at in the VNMR Command and
Parameter Reference).
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ss isthe number of complete executions of the pul se sequence not accompanied by data
collection prior to the acquisition of the real data. In amulti-FID experiment, if ss isa
positive value, the steady-state pulses are applied at the start of thefirst FID only; if ss is
anegative value, the steady-state pulses are applied at the start of every FID.

nt isthe number of transients to be acquired—the number of repetitions or “scans’
performed to make up the experiment. To set up an indefinite acquisition, set nt to avery
large number, (e.g., 1€9). The parameter ct (for “completed transients’) isan
informational parameter that changes during the course of an experiment to reflect the
number of completed transients.

For “normal” 1D NMR, p1 and d2 are zero. The parameter d1 (used to allow recovery of
magnetization back to equilibrium) is often zero aswell, reducing the total pul se sequence
to apulse of pw us followed by an acquisition time at , in seconds.

Before each pulse, the receiver is gated off for r of 1 ps. r of 1 isnormally fixed as 10 us.
On systems where the amplifiers are normally “blanked” to give the best possible signal-
to-noise, (i.e., they are turned off when the receiver isturned on), pul se sequences must be
written so that the receiver isturned off for a sufficient time prior to a pulse to alow the
amplifier to fully turn-on before the start of the pulse. Most pul se sequences are written so
that thistimeisr of 1.

On INOVA and GEMINI 2000 systems, the receiver is off during the pul se sequence and on
only during at . The amplifier can be unblanked at any time but no longer than 10 ms.
Blanking and unblanking are implicitly done around pul ses.

After the final pulse in each pulse sequence, the receiver is gated off for r of 2 us before
the acquisition begins. If “pulse breakthrough” effects are seen (spike in the beginning of
the FID), increasing r of 2 can reduce or eliminate the problem.

The parameter pwl0 storesthelength of the 90° pulse, in us. This parameter is not used by
pulse sequencesdirectly, but isused by anumber of commandsto assist in setting up special
experiments. It isalso used by certain output programsto be able to print the value of the
pulse width in degrees instead of us. Setting this parameter is the responsibility of the
operator and is afunction of the sample, probe, and system.

Commands for Setting Parameters

Given adesired flip anglein degrees, pw(f I i p_angl e<, 90_pul se_wi dt h>)
calculates the flip timein us and then enters the value into pw, (e.g., pMm 45) entersapw
pulse of 45°). If the parameter pwO0 exists and no second argument is entered, pwoO0 is
taken as the 90° pulse. An entered second argument resets pw90. Similarly, the command
pl(flip_angl e<, 90 pul se_wi dt h>) alowsentry of the parameter pl in
degrees.

Thecommander nst (t1_esti mat e<, 90_pul se_wi dt h>) usesan estimate of the
T1 timefor apeak of interest and a 90° pulse width determined by the parameter pw90 to
calculate the optimum (“Ernst”) pulse width. The new pwis entered in the parameter table.
If the parameter pwl0 exists and no second argument is entered, pw90 istaken asthe 90°
pulse. Entering a value for the second argument resets pw90. The Ernst pw gives optimal
sensitivity for the recycle time set by the user, as determined by d1 at at . More
information about er nst can befoundin R. R. Ernst and W. A. Anderson, Rev. ci. Inst.,
37, 93-102, (1966).

The setting of parametersal f a and r of 2, the times that follow the final pulse, can be
important where the flatness of the baselineis of concern. Thehoul t macro sets these
values as described in D.I. Hoult, J. Magn. Reson. 51:110 (1983).
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Thet i me macro estimates the acquisition time for the experiment, using the parameters
dl,d2,d3,m x,nul | ,at,ni,swl,ni 2, and sw2 in the current experiment. By
entering arequested timeintheformat t i me( <hour s>, m nut es) , the macro can
recalculate nt so that the total acquisition time is approximately the requested time.
Similarly, theexpt i me command estimates the experiment timefor the currentseqfi | ,
using the parametersin the current experiment. expt i me can also estimate the experiment
time of aspecified file (e.g., expti me(' s2pul *)).

The dps command reproduces a graphical display of the pulse sequence, complete with
parameters as present in the dg display (see Figure 51).

Figure51. Graphica Pulse Sequence Display (dps Program)

Thisprovidesaquick and useful check of
experimental conditionsbefore beginning
an experiment. dps also displays shaped
pulses in which the height of the pulse
reflects the power levels, spin lock,
transmitter gating, observe transmitter
power, and other information. The pps
command plots the same display.

The button with the mouse face in the
upper right corner opensthe dps display
control panel, shown in Figure 52. This
panel provides control of how the pulse
sequenceisdisplayed, with timing, power
or phase information, with or without
parameter |abels and values. When you
click on a segment off a pul se sequence
with the middle mouse button, the
properties window displays information
about that segment.
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Class: £ Timing <’ Power < Fhase
Mode: I Label [E Walue O More

Full| |+zoz| [-20%| [Expand]| [P1ot] [Clos:

2] L] [scan] [rsean]

Froperty

Exp Time:
Scan:

00:00:56
1

Figure52. Display Properties
Panel (dps Program)
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The Property button opens a second

window, shown in Figure 53, that = menu -

allowsyou to set configuration options. Graph font: ©x15 -
Info font: ox1s =

The “Status” Concept Pulse color: green

Every pulse sequence can be divided etz el e

logically into “periods’ of time. The Highlight color: gray

standard two-pul se sequence, for second coler: white

example, can be divided as shown in 4 color

Figure 54. This sequence has three Heesmne el

logical periods, referred to in the Usecond color: SkyElue

diagram asA, B, and C. These periods Delay color; green

are used in controlling the decoupler infa calar: blue

“status’ (as well as the “homospoil” .

status, discussed later in this chapter). FUmEHEn Eler e

For example, say we want the Plot file name: [¥es' No | —

decoupler to be on during period A, on

during period B, and off during period Do) Close |

C. Using theletter n to signify “no” or  *

an “off-status” and y to signify “yes’ Figure53. Property Button Window

or an “on-status,” we could then (dps Program)

describethe desired decoupler statusas

"yyn'. Setting dme' yyn' will select this experiment, which in the heteronuclear case
might produce a coupled spectrum with NOE, or in the homonuclear case might be used
for solvent presaturation experiments. dme' nny' would give us an experiment with the
decoupler only on during period C, the acquisition time, which in the heteronuclear case
would be a decoupled spectrum without NOE.

pl pw

dl d2 at

| |
A ! B | c

Figure54. Logica PeriodsA, B, Cin Standard Two-Pulse Sequence

Observe Transmitter and Decoupling Parameters

On al systems, transmitter power levels are set through attenuators, which arein turn
controlled through a number of parameters. Figure 55 and Figure 56 show schematics for
the attenuator configuration for different systems.

The parameter t pwr sets the observe transmitter power, which is under computer control
on systems with linear amplifiers. t pwr can be given values from 0 to 63, or from —16 to
63, depending on the range of attenuators present in the system. In both cases, 63 isthe
maximum possible power.

Thefirst decoupler mode parameter dmdetermines first decoupler output: if dme=' y' , the
first decoupler ison, and if dn¥' n' , thefirst decoupler isturned off. On UNTYINOVA and
UNITY plus systems, settingdmto ' a' or' y' specifies the asynchronous mode. In this
mode, the decoupler rf is gated on and modulation is started at random placesin the
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UNITYINOVA and UNITYplus systems, for all channels

60 dB linear

0 to 4095, steps of 1 '

—>

-16 to +63 dB
steps of 1 dB

t pwr m dpwr m dpw n2, dpw n8
or tpwf,dpwf,dpwf2, dpwf3

UNITY and VXR-S, for systems with linear amplifiers

t pwr, dpwr, dpwr 2,
dpw 3, dpwr 4

| 6dBlinear |
— = 0t0 4095 P
| stepsofl |

0to 63 dB or
-16 to +63 dB
steps of 1 dB

_>

Optional: t pw f, dpwr f , dpwr f 2

VXR-S, for systems with class C amplifiers
observe channel

t pwr, dpwr , dpwr 2

0 to 255 non-linear
steps of 1

hetero

decoupler channel dhp

0to39dB
steps of 1 dB

homo
1 W max.

dlp,if dhp="n'
Figure55. Attenuator Configurations (Part 1 of 2)

modul ation sequence. Similarly, settingdmto' s* specifies the synchronous mode in
which the decoupler rf is gated on and modulation is started at the beginning of the
modulation sequence. The' s' and' a' values have meaning only on YNT™INOVA and
UNITY plussystems. OnUNITY andVXR-Ssystems,' s' and' a' areequivaentto' y' .
The parametersdn®, dnB, and dn¥ function analogously to dm except dn® works on the
second decoupler, dnB on the third decoupler, and dmd on the fourth decoupler.

A UNTYINOVA or UNITY system is configured with transmitter fine power control. This
fine power level is controlled by thet pwr f (or t pwr ) parameter. The attenuation is
linear and spans 60 dB. A UNITY or VXR-S system can be optionally configured with fine
power control. Thisfine power level iscontrolled by thet pwr f parameter. The attenuation
islinear and spans 6 dB. On MERCURY systems only, if the high band transmitter hasafine
attenuator and is used as observe transmitter, t pw f sets the fine attenuator. If no fine
attenuator is present, the value offsets the coarse power, simulating fine power.

The parameter hono sets the homonuclear decoupling control for the first decoupler. On
UNITYINOVA or UNITY plus systems, setting honp to' y' specifies that the receiver is
gated, which is done by controlling the observe L.O. (local oscillator) line. The first
decoupler rf, amplifier, and preamplifier aregated only if dm =" y' . If dm=' n' , no gating
of these signals takes place. When hono="y' , the parameter dnmshould be setto' ¢’
for continuous wave (CW) modulation. Setting honb to' n' specifies no gating.

OnUNITY and VXR-S systems, settinghonp to' y' selects time-shared decoupling,
which is appropriate for homonuclear decoupling in which the receiver is gated off when
the decoupler ison. Setting hono to' n' disables decoupler time-sharing, which is
appropriate for heteronuclear decoupling or for cases in which the decoupler is off during
acquisition.

179

01-999160-00 A0800 Getting Started: VNMR 6.1C



Chapter 7. Acquiring Data

GEMINI 2000 broadband systems

low band 0to 63.5dB
15\_31p - steps of 0.5 dB
t pwr
high band 14 dB linear
F “H steps of 1 StepS of 0.5dB
di p t pwr, dpwr
GEMINI 2000 *H/3C systems
low band 13C

0.5 or 1 W decoupler
full power pulses

highband'H —— g

dhp for decoupling power

homo decoupler ——— 0 to 2047
steps of 1

dlp

MERCURY-VX and MERCURY systems

48 dB linear

lowband —— 1 20dB | —P step 1 dB

dpwr / t pwr 0-63 dB, step 1 dB

48 dB linear

high band —{ 10dB | —pm{ 200dB |—p» step 1 dB

t pwr/ dpw 0-63 dB, step 1 dB

or

48 dB linear -16 to 63 dB
high band ——— |  0to0 255 — stepsoof 1dB
step 1

tpw f/ dpwf t pwr / dpwr

7 x 48 dB linear
homo decoupler — s5a [ ™| stepldB

dpwr 0-63 dB, step 1 dB

Figure56. Attenuator Configurations (Part 2 of 2)
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OnUNITY systemsand any system with atype 2 or 3interface board (api nt er f ace=2
or api nt er f ace=3), hono does not control any signal routing; the position of the
relevant relaysis controlled by whether homonuclear decoupling (t n equalsdn) or
heteronuclear decoupling (t n not equal to dn) isin effect. On systems with the type 1
interface board (api nt er f ace=1), hono="y" aso causes the decoupler signal to be
combined with the observe signal before being sent to the probe.

On YNTYINOVA and UNITY plus systems only, the parameter hono2 for the second
decoupler, hono3 for the third decoupler, and hono4 for the deuterium decoupler channel
asthefourth decoupler are equivalent to the parameter hono. honmp 2 worksin conjunction
with the parameters dn, dnm2, hono3 works with parameters dn8 and dnm8, and
hono4 works with dmd and dnm.

On MERCURY-VX, MERCURY, and GEMINI 2000, horo has no meaning. Gated (homo)
decoupling is used if the transmitter nucleust n is*H or 1°F, and the decoupler mode dmis
setto'y' .

CAUTION: Decoupler power greater than 2 watts in a switchable probe will
damage the probe. Always carefully calibrate high-power decoupling
to avoid exceeding 2 watts of power. The maximum value for dpwr on
a 200-, 300-, or 400-MHz system with a linear amplifier on the
decoupler channel has been set to 49, corresponding to approximately
2 watts of power. Before using dpwr =49 for continuous decoupling,
ensure safe operation by measuring the output power. This safety
maximum may be adjusted in the confi g program.

On systems with class C amplifiers on the first decoupler channel, the parameter dhp
controls the decoupler high-power level and the parameter dl p controls the low-power
level, usually for homonuclear decoupling. dl p isonly activeif dhp="n" . dhp runsfrom
0 to 255 (maximum) in uncalibrated, non-linear units. Specific values of dhp should be
calibrated periodically for any particular instrument and probe combination. dl p specifies
dB of attenuation of the decoupler, below anominal 1 watt value.

In addition, on GEMINI 2000 broadband systems with fast switching attenuators, dl p
controls afine attenuator over 14 dB in 1023 stepsin line with the coarse attenuator. For
GEMINI 2000 1H/13C systems, dhp control the heteronuclear decoupler power: 0.5 or 1
watt. dl p controls the homodecoupler power: 0 to 2047.

On systems equipped with alinear amplifier on the first decoupler channel, the parameter
dpwr setsthe decoupler power, which is under computer control. dpwr can be given
valuesfrom 0to 63, or from —16 to 63, depending on the range of attenuators present in the
system. In both cases, 63 is the absolute maximum power. However, the output power
should be measured to make sure a maximum of 2 wattsis applied to switchable probes.
This safety maximum, which limits the value that can be entered for the parameter dpwr ,
canbeadjusted intheconf i g program. The parametersdpw 2, dpw 3, and dpwr 4 set
the decoupler power for the second, third, and fourth decoupler channels, respectively.
These parameters can also have safety maximums adjusted inconf i g. dhp and dl p are
nonfunctional on MERCURY-VX, MERCURY, UNYINOVA, UNITY plus, UNITY, and VXR-S
systems with alinear amplifier on the decoupler channel.

If the system is configured with afine attenuator on one or more of the decouplers, the
decoupler fine power level iscontrolled by thedpwr f , dpwr f 2, and dpwr f 3 parameters
for the first, second, and third decouplers, respectively. Decoupler fine attenuators are
linear and span 60 dB on UNTYINOVA and UNITY plus systems, or 6 dB on UNITY and
VXR-S systems.
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MERCURY-VX systems have a high band transmitter that hasa 79 dB (1 dB steps) coarse
attenuator and a48 dB (linear in 255 steps) attenuator. If present and the high band
transmitter is the observe, the range for t pwr is—-16to 63 dB.

UNITYINOVA and UNITY plus systems are configured with linear modulators on all
transmitters. The linear modulator power of each transmitter is set by t pwr m dpwr m
dpw n2, and dpwr n8, or by t pw f, dpw f, dpwr f 2, and dpwr f 3.

Decoupler Modes

Thednf parameter controls the modulation of the first decoupler (dnf 2 for the second
decoupler, dnf 3 for the third decoupler, and dnf 4 for the fourth decoupler) using the
(optional) WALTZ-16 decoupling. After calibrating the decoupler field strength yHo dnf
(or dnf 2 to dnf 4) should be set to equal 4*yHo/2rtor 1/ pwoO0. Inf (efficient) mode
decoupling, dnf (and dnf 2 to dnf 4) isinactive on UNITY, but active on MERCURY-VX,
MERCURY, "NTYINOVA and UNITY plus systems (see the VNMR Command and Parameter
Reference for details). The macrosdnf adj , dnf 2adj , dnf 3adj , and dnf 4adj adjust
thevaluesof dnf , dnf 2, dnf 3, and dnf 4, respectively, when using waveform generator
programmabl e decoupling.

Starting with VNMR version 4.2, significant changes were made in the values for the
parameter dmm which sets the first decoupler modulation mode. Although dmm=' ¢' till
sets the decoupl er to continuous or single-frequency decoupling, the values of dnmre' s
anddm¥' e' inpreviousversionsof VNMR are no longer valid and, if used, generate an
error message. Before VNMR version 4.2, dnrm+' s' could be used to set WALTZ-16
decoupling. Thisisno longer true: dmm=" W must be used to choose WALTZ-16
decoupling and dmm=' f' must be used to choose fm-fm (efficient) decoupling.

Several other efficient decoupling schemes are available on MERCURY-VX, MERCURY,
UNITYINOVA, and UNITY plus systems and are chosen with dnm dmme' g' sets GARP
decoupling, dmme' Ml sets MLEV-16 decoupling, and dmm=' x' sets XY 32 decoupling.
Refer to the description of dnmin the VNMR Command and Parameter Referencefor other
modulation modes available.

In the standard two-pul se sequence, dnmnormally has just asingle “state,” since the
decoupler modulation remains normally unchanged during the pulse sequence. Multiple
states are possible; for example, dmm=' ccw  gives single-frequency decoupling during
the first part of the pulse sequence, and WALTZ-16 decoupling during acquisition. The
parameters dmm®, dm®B, and drm¥ function the same for the second, third, and fourth
decouplers, respectively, as dmmdoes for the first decoupler.

For systems with awaveform generator on a decoupling channel, set dmmto' p' to select
programmabl e decoupling using that waveform generator. To specify the decoupling
sequence during any period of waveform generator programmable decoupling, use the
dseq parameter for the first decoupler, dseq2 for the second decoupler, and dseq3 for
the third decoupler. The parametersdr es, dr es2, dr es3, and dr es4 control the tip-
angle resolution used within a programmable decoupling sequence on the first, second,
third, and fourth decouplers, respectively. See the manual VNMR User Programming for
further information on pulse control of waveform generators.

The following values are typical for decoupling on MERCURY-VX, MERCURY, UNTYINOVA,
UNITYplus, UNITY, and VXR-S systems.

» Homonuclear decoupling with linear amplifiers:

dne'y' Decoupler mode on
hono="y' Homonuclear decoupling on
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Decoupler modulation mode is continuous wave

Decoupler power level range (dI p, dhp nonfunctional)

» Heteronuclear decoupling with linear amplifiers:

drne' y'
hormo="' n'
dnmme' W
dpwr =40
dnf =10000

Decoupler mode on

Homonuclear decoupling off

WALTZ-16 decoupling

Decoupler power level (dI p, dhp nonfunctional)
Decoupler modulation frequency

» Homonuclear decoupling with class C amplifiers:

dn¥'y'
homo="y'
dmre' ¢’
dhp="n'

dl p=15-25

Decoupler mode on

Homonuclear decoupling on

Decoupler modulation mode is continuous wave
Decoupler high power off

Decoupler low power level range

» Heteronuclear decoupling with class C amplifier:

drne' y'
hormo="' n'
dnme' W
dhp=70
dnf =9900

Decoupler mode on
Homonuclear decoupling off
WALTZ-16 decoupling
Decoupler high power level
Decoupler modulation frequency

The following values are typical for decoupling on GEMINI 2000 systems:

» Homonuclear decoupling with linear amplifiers:

dne'y'
dnme' ¢’
dpwr =6-20
dl p=0-1023

Decoupler mode on

Decoupler modulation mode is continuous wave
Decoupler power level range

Fine attenuator control range

» Heteronuclear decoupling with linear amplifiers:

dne'y'
dnmmre' W
dpwr =45
dnf =10000
dl p=1023

Decoupler mode on

WALTZ-16 decoupling
Decoupler power level
Decoupler modulation frequency
Fine attenuator control

» Homonuclear decoupling with class C amplifiers:

dne='y'

dl p=1500-2047

Decoupler mode on
Homodecoupler power level range

» Heteronuclear decoupling with class C amplifier:

dne='y'
dmE' w

01-999160-00 A0800
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dhp=0.5,1
dnf =9900

Decoupler high power level
Decoupler modulation frequency

Temperature-Related Control

For systems equipped with the optional variable temperature controller, thet enp
command opens the Temperature Control window, shown in Figure 57.

The Temperature Control window can be used for the following purposes:
» Turn off temperature control.
» Set temperature control on at a specified temperature in degrees C.

» Enabletemperature
control from within

=] Temperature Control for manuals

an experiment using
thet enp parameter
and thesu, go, ga,
or au commands

Temperature Control
» Turn temperature control off
% Turntemperature controlon at 30 degrees C.
30

and macros. I T

) —150 100 —hi 1] L0 100 150 200
Alternatively, turn
off experiment Experiment Control

control of the

' Alow temperature control inan experiment with go

temperature and ~
allow only the 4
TemperatureControl

Reset VT | Press "Reset ¥T" when VT cablke is reconnected to a probe

Figure57. Temperature Control Window

window, shownin
Figure 57, (and the
command set hw)
to set the
temperature.

» Reset the temperature controller when the temperature cable is reconnected to a probe.

If thetemperature is controlled only through the Temperature Control window, two actions
(to be taken after atemperature error) can be selected:

» Display awarning but continue acquisition.
» Stop acquisition and display awarning.

If experiment control of temperature is selected, the two previous selections appear faded
because they are inoperative, and the selection of the action to be taken after atemperature
error is provided by the parameter t i n.

Temperature-Related Parameters

For systems equipped with the optional variable temperature accessory, thet enp
parameter sets a sample’'s temperature between —150°C and +199°C. t enp="n' disables
the accessory. Another parameter, vt ¢, sets the temperature cutoff point. Above vt c,
variable temperature gas flows straight into the probe, past the heater, and then past the
sample. Below vt ¢, gasisrouted first through the heat-exchange bucket (to be cooled by
the heat-exchange fluid), then into the probe, and past the heater. vt ¢ should be set
depending on the temperature of the gas supply used for VT regulation.

For further information about temperature-related parameters, refer to the chapter on
variable temperature operation in the manual User Guide: Liquids NMR.
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Pulsed Field Gradient Related Parameters

For systems equipped with the optional Pulsed Field Gradient (PFG) module, the pf gon
global parameter turns the PFG amplifier output on or off for the X, Y, and Z channels. For
example, setting pf gon=' nnn" tells PFG hardware to turn the amplifier off for all
channels, and setting pf gon=" nny" turnsthe amplifier output on for the Z channel only.
A su or go command must be sent to activate pf gon. Another parameter, gr adt ype,
tells the PFG hardware which channel ison.

For further information about PFG-related parameters, refer to the manual User Guide:
Liquids NMR.

7.3 Creating and Editing Experiment Text Files

Each experiment has associated with it afile consisting of ablock of text that describesthe
sample. Table 24 lists commands for working with experiment text files.

Table 24. Experiment Text File Commands

Commands

atext (string) Append string to the current experiment text file
ct ext Clear the text of the current experiment
edit(file) Edit afile with user-selectable editor
gettxt(file) Get atext file from aanother file
puttxt(file) Put atext file into another file
text<(string)><:str_var> Display text or set new text for current experiment
t ext vi Edit text file of current experiment

Creating and Editing a Text File

To enter text into the current experiment, uset ext (t ext _st ri ng) . For example, the
commandt ext (' 24 Sep 1997') placesthefollowing line of text into the file:
24 Sep 1997

To place more than one line of text in the text file, insert either adouble backslash (\ \ ) or
abackslash n (\ n) into the string to denote anew line. For example, entering the command
text (' 30% Ment hol i n CDCL3\\ SW Probe\\ 24 Sep 1997') setsthe
following three lines of text into the file:

30% Ment hol in CDCL3

SW Pr obe

24 Sep 1997

To add asingle line of text to the end of the current experiment text file, enter
atext (string) (eg.,atext(' Series 10')) appendsthisstring to the text file;
Series 10

To use atext editor to edit the text file of the current experiment, enter t ext vi . The

t ext vi macro letsyou edit the text file from VNMR using the UNIX text editor vi . If
you want to edit the file with atext editor other than vi , set the UNIX environmental
variablevnnr edi t or tothe name of the editor youwant (e.g., enacs) and usethe macro
edit(file) instead of t ext vi . Refer to the description of edi t inthe manual VNMR
Command and Parameter Reference for further information.
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To clear or remove al the text presently in the text file of the current experiment, enter the
ct ext command.

Displaying and Handling a Text File
To display the text file in the current experiment, enter t ext without an argument.

To return text from a datafile to the current experiment, useget t xt (fi | ), where
fil e isthenameof aVNMR datafile. Text can be retrieved from afile on disk or from
another experiment (e.g.,gettxt (' vnnr/fiblib/fidld' ) getsfilefi did).

To save the text from the current experiment into aVNMR data file, use the command
puttxt (file).Textcan beupdated from afile on disk or from another experiment.

7.4 Performing Acquisition

Dataare acquired through the macrosgo, ga, and au, through other macros containing go,
ga, and au, or through the menu system (from the Main Menu, select the Acquire button).
Table 25 lists acquisition-related command and parameters.

Initiating Acquisition
The main macrosto initiate acquisition are go, ga, and au:

* o acquiresthe data and performs no processing. To run go from the menu system,
select the Go button in the Acquire menu.

» ga automatically performs aweighted Fourier transformation after the FID has been
collected. To run ga from the menu system, select the Go, Wft button in the Acquire
menul.

» au allowsfor totally automatic and flexible data processing at a number of times
during the experiment. To run au from the menu system, select the Automatic button
in the Acquire menu.

Each of these macros initiates the acquisition of one or more FIDs, as determined by the
acquisition parameters. go, ga, and au also perform several additional functions prior to
starting data acquisition:

» Each macro executes two user-created macros if they exist. Thefirstisuser go, a
macro that allows the user to set up general conditions for the experiment. The second
isamacro whose nameisformed by go_ followed by the name of the pul se sequence
(fromseqfi | )tobeused(e.g.,go_s2pul orgo_dept ). Thismacro allowsauser
to set up experiment conditions suited to a particular sequence.

« If thereisinsufficient free disk space for the complete 1D or 2D FID data set to be
acquired, go prompts the user with an appropriate message and aborts the acquisition
initiation process. To override this function, enter go(' nocheck' ) .

e OnUNTYINOVA, UNITY plus, and UNITY, the pul se sequence language contains a
power check for protecting the probe. For every timed event during a pul se sequence,
the power levels of each rf channel are summed for each band (high band is *H, 1°F, or
2H; low band isthe remaining nuclei). Each band is associated with acoil in the probe.
Limitsfor acoil cannot exceed a predefined safety limit.

There are two common errors that often damage probes and related equipment. Oneis
performing an rf pulse when the pulse width parameter is accidentally defined asa
delay (in seconds) instead of a pulse (in microseconds). The second common error is
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Table 25. Commands and Parameters for Acquiring Data

Commands
aa

acqdi sp(nmessage)
acqmet er<(' host')>

acqst at <(renot e_systen) >
Acqgstat <remsys> <-f file> <&

au*
autolist*
cal cdim
errlog

expact i ve<(exp_nunber) ><: ans>

expl og

ga<(' nocheck')>
gmapshi m_ au

go*

go_sequence

hal t

jexpl, jexp2,...,jexp9
noi se*

ra

react<('wait')>
sa<(option| nunber) >

showst at <(renpt e_system >
showst at <renote_systenp

unl ock( exp_nunber)
user go

wbs(string)

werr (string)
wexp(string)

wnt (st ring)

* au<(<' nocheck' ><, ><' next' ><, ><"wait'>)>
aut ol i st (<option, >experi nent 1<, experi nent 2<, experi nent3, ... >)
go<(<'acqi' ><,' nocheck' ><,' nosafe' ><,' next' ><,'sync' ><,'wait'>)>
noi se<(excess_noi se<, | ast _noi se<, bl ock_nunmber>>)>:r1,r2,r3,r4,r5,r6

Parameters
acqst at us {code number}

ar r aydi m{number}

bs {1-32767 transients,'n’}

cel em{number}

dat e {string}

dp {'y'/n}

errl ogl en {number}

gai n {'n', number in dB}

hs {y or nfor each period}
hst {number, in milliseconds}
pr obe_protection{'n,y}
wbs {string}

wer r {string}

wexp {string}

wnt {string}

Abort acquisition with error

Display string on the acquisition status line

Open the Acgmeter window

Open the Acquisition Status window

Open the Acquisition Status window (UNIX)
Submit experiment to acquisition and process data
Set up and start chained acquisition

Calculate dimension of experiment

Display recent VNMR error messages

Determineif experiment has active acquisition
Display log file of experiment

Submit experiment to acquisition and FT the result
Start acquisition with gradient shimming

Submit experiment to acquisition

Pulse sequence setup macro called by go, ga, and au
Abort acquisition with no error

Join existing experiment

Measure noise level of FID

Resume acquisition stopped with sa command
Recover from error during werr processing

Stop acquisition

Display information about acquisition status (VNMR)
Display information about acquisition status (UNIX)
Remove inactive lock and join experiment
Experiment setup macro called by go, ga, and au
Specify action when bs transients accumulate
Specify action when error occurs

Specify action when experiment completes

Specify action when nt transients accumulate

Acquisition status
Dimension of experiment
Block size

Completed FID elements
Date (from UNIX system)
Double precision

Number of linesin VNMR error message display
Receiver gain

Homospoil pulses
Homospoil time

Probe protection control
When block size

When error

When experiment completes
When number of transients
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to set the power level of the decouple at a high value for decoupler pulses and then
forget to reset the power level to alower level for CW decoupling. Both of these
conditions can now be set to generate a warning and stop the experiment.

Because probe protection could prevent performing certai n experiments, the protection
can be turned off temporarily by entering go withthe' nosaf e' keyword, (i.e,
go(' nosaf e')). Turning off probe protection permanently can be done by setting
the parameter pr obe_pr ot ect i on parameterto' n' .

e OnUNTYINOVA, UNITY plus, UNITY, and VXR-S, the pulse sequence language
contains a gradient level check for protecting the probe from gradients. This gradient
checking isactivefor Performall/Ill gradientsand Performa XY Z gradients. For every
timed event during a pulse sequence, the levels of each gradient are checked against
predefined safety limits. The criteriaare that agradient may not be on at full power for
more than 10 ms. Thereis also a 2% duty cycle limit. Finally, at the end of each FID
accumulation, the duty cycle cannot exceed 50%.

» Whenever data are acquired, the current date is copied from the UNIX-level calendar
and written into the acquisition parameters, thus maintaining arecord of the date of
acquisition. The dat e parameter contains the date that is copied.

To calculate the dimension of an experiment, enter thecal cdi mcommand. Theresult is
put into thear r aydi mparameter. If an experiment isarrayed, ar r aydi misthe product
of the size of the arrays.

Thecel emparameter indicatesthe number of completed FIDsin an experiment. When go
or au isentered, cel emisset to 0. As each FID acquisition is completed, cel emis
updated. This parameter is most useful in conjunction withwbs, wnt , wexp, and wer r
processing macros (see Automatic Processing on page 191).

Shimming During an Acquisition

On YNTYINOVA systems only, you can use the Acquisition window to shim on your sample
while an acquisition isin progress. The procedureis as follows:

1. If theAcquisition
window is not
open, enter acqi
toopenthewindow,
shown in Figure 58.

Tl

troi ACQUISITION
CLOSE SHIH| LARGE

2. Entersu,go,orau
to start an
acquisition.

Figure58. Acquisition Window (acqi Program)

If you have connected acqi to the console and start an acquisition, acqi is
disconnected. You can connect to acqi while acquisition proceeds.

3. To shim during the acquisition, click on the SHIM button.
The shim panel appears so you can perform shimming as usual.

The following features are not accessible from the SHIM window (shown in Figure 59)
during acquisition:

* The zO/pwr/gn/ph panel that lets you access the lock system from the shim panel.
» Theautoshim panel.
e Thelock gain dider adjustment
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You must use the same account that was used to start the acquisition. Therefore, if vnnr 1
starts an acquisition, only the acquisition process running asvnnr 1 can connect to the
consolewhilethe acquisition remains active. If youloginasvnnr 1 to the spectrometer on
your X display terminal, you can start acqi and it will connect to the console from the X
display terminal.

Queueing Acquisitions

Under many circumstances, it is desirable to have the spectrometer perform more than one
experiment on asingle sample. Each time you enter go, ga, or au, the system first
determines if an experiment is currently active. If not, the experiment you are submitting
becomes active; otherwise, the new experiment is“queued,” and waits for the current
experiment (and other previously queued experiments) to complete before starting. Note
that you cannot queue acquisition commands (go, au, etc.) from the same experiment
directory (e.g., expl), but multiple shi mcommands can be queued.

To move an experiment tothe
head of the queue of
experiments to be submitted
to the acquisition system,
enter thego(' next ')
command. This command
also has the effect of
synchronizing VNMR e e

CLOSE

trol ACQUISITION e

LARGE

command execution with the
submission of experimentsto
the acquisition system. To
accomplish this
synchronization without
putting the experiment at the
head of the queue, enter the
go(' sync') command.

Experiments do not need to
all be submitted at the same
time. If you have started an
experiment in expl, for
example, youmight wait until
that experiment is partialy
done and then, using those
partial results, set up a
follow-on experiment
(perhaps a decoupling
experiment) inexp2. Later,

starting lock level
current  lock level

o
~J
~J
o

best| first

| -8+ |

SHIM: _-|coarse z

=1

21 [ =-110]1 =4+ =bd+

22 [ -1841 =4+ | =16+ | =64+

21c [ -1051 -4+ | -16+ | -6+

22c [ 2271 -4+ | -16+ | -6+

Figure59. SHIM Window During Acquisition
(acqgi Program)

when expl has completed and exp?2 is active, you could set up athird experiment, and

use exp3 to set up and submit it.

When an experiment is active, on all systems except the "NTYINOVA, you cannot use the
Acquisition window to shim, and the su command (which is used to set up the
spectrometer hardware for temperature changes, probe tuning, etc.) isirrelevant, but would
be queued if started from another experiment. On UNTYINOVA systems, you can shimon
your sample while an acquisitionisin progress (see “ Shimming During an Acquisition,”

page 188).
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Chained Acquisition

Theaut ol i st macro sets up parameters for chained experiments by executing the
experiments given as arguments and then starting a chained acquisition, for example,
autolist('hl','cl13','dept').Themacroau isexecutedaspartof aut ol i st
and should not be included in the argumentsto aut ol i st .

To start anew experiment based on the results of another experiment, use the wexp
parameter.

To prevent another queued experiment from being started between two experiments, use
the' wai t ' argument with the macrosgo, ga, and au.' wai t ' specifiesthat no
acquisition will be started until wexp processing of an experiment is finished.

Usethe' next' argument to change the processing order of experiments.' next ' puts
an experiment next in line (to the front of the queue) for acquisition.' next ' ismost useful
for chained acquisitions and in automation.

If athird experiment is to be started based on the results of the first or second experiment,
useboththe' wai t' and' next' argumentswith au.

Ther esume command re-enables experiments to be submitted to the acquisition system,
even if thewexp processing of an experiment that was started withau( ' wai t' ) isnot

yet finished. r esumne can be useful if the processing macro extracts enough information to
start the next experiment, identified by au(' next '), but still has more processing to do.

Stopping and Resuming Acquisition

An experiment that has been submitted for acquisition can be stopped with thesa
command. If the experiment iswaiting for execution, no action is taken. If the experiment
isactive, it is stopped and datais retained. Options are available for stopping the
experiment at several user-specified places during acquisition (only thefirst option is
supported by MERCURY and GEMINI 2000 systems):

» At the end of the next data accumulation (ct ), e.g.,saorsa(' ct').

» Atamultiple of the value of ct —can be used to complete a phase cycle before
stopping, eg., sa(4) .

» Attheend of the next block size, eg.,sa("' bs').
» At theend of the next complete FID, e.g.,sa(' nt').

» At theend of the next complete interleave cycle, i.e. the latest block size has been
complete for all FIDs in the interleave cycle, eg., sa('il").

The command r a resumes an acquisition stopped with sa.

When experiments are queued, the behavior of sa and r a is more complex. If an
experiment is activein expl and queued in exp2, entering sa from exp1l stops that
experiment and immediately begins acquisition on exp2. Entering sa from exp2, on the
other hand, removes exp2 from the queue, without affecting the active experiment 1.
Entering sa from an experiment that is neither active nor queued has no effect.

Entering r a likewise applies to the experiment from which it isentered. If expl was
stopped with sa, you must be joined to exp1l to resume that acquisition with r a. If both
expl and exp2 were stopped with sa, you can resume either one (or both), depending on
whether you are joined to expl or exp2 when you enter r a. Note also that experiments
resumed with r a go to the “end of the queue” if other experiments have started in the
meantime.
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Pausing, Halting, and Aborting Acquisition

Once an acquisition isin progress, it generally continues to completion; however, severa
situations can stop acquisition early. The system may detect an error, it may detect an
overflow, or the operator may stop the system with an aa or an sa command.

The UNTYINOVA system (only) detects data overflow at 16 bitsfor dp=" n"' and 32 bitsfor
dp="y"' and responds with an error message
MAX. TRANSI ENTS ACCUMULATED

Except under unusual circumstances, dp="y" should be used at all times (see aso the
section “ Data Precision and Overflow” below). Overflowing dp="y" with real-time DSP
(dsp='r") ispossible with greater than 4000 transients.

Another alternative, if dp="n" , isto change the maximum scaling constant nxconst to
add additional scaling (refer to the VNMR Command and Parameter Reference for details,
including a caution, about using nxconst ).

If an acquisition is to be prematurely terminated (because sufficient signal-to-noise has
been obtained or because the experiment has proved useless), the aa command to abort
acquisition should be used (or the Abort Acq button on the Permanent Menu). If the
experiment is active, it is aborted immediately, all datais discarded, and the experiment is
interpreted as an error. Any data collected from an earlier block size transfer isretained. If
any wer r processing is defined, that processing occurs, followed by any queued
experiments. The login name, and the FID directory pathinf i | e are used askeysto find
the proper experiment to abort.

At times, it is convenient to abort an acquisition but have wexp processing occur instead
of wer r processing. Thehal t command isprovided for this purpose. Seethe next section,
“Automatic Processing,” for more details on wexp and wer r processing.

Under some circumstances, thereis a delay between the time go is entered and the
acquisition is started. During this time, instructions based on the selected pul se sequence
are being generated. Thisissignified by theletters“PSG’ appearing in the upper |eft corner
of the status window. An aa or hal t command issued under these circumstances reports
that no acquisition is active but it instead stops the instruction generation process and the
message “PSG abort ed” appears.

Useaa or hal t only if the datais not to be used or if ablock size storage has taken place
so that the data at the time of the last block is present; otherwise, the datais irretrievably
lost.

Data Precision and Overflow

Single precision (16 bit, dp=" n" ) ismainly designed for a single application related to
imaging. Because DSP (digital signal processing) can give you 20 bits of datain asingle
acquisition, the 16-bit data size is usually not desirable. The console will detect a numeric
overflow in hardware and post an error. Even without DSP, the standard

16-bit ADC boards can theoretically overflow after one transient. Therefore, dp="y" is
the preferred setting.

Overflowing dp="y"' withdsp="r" (rea-time DSP) is possible with greater than 4000
transients. Hardware DSP scales to 16 bitswith dp=" n" sothat it will not overflow. Asa
result, many of advantages of hardware DSP are discarded.

Under some conditions, dp=" n' isuseful. The main exampleis “flash” imaging, where
only one transient istypically taken, using very large data sets under fast conditions. In
these experiments, the DTM memory (data-to-memory board memory, typically 16
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Mbytes) can befilled up with rapidly acquired single-shot acquisitions. Thedp=" n' mode
doubles the capacity of the DTM memory, increasing the number of incrementsin the
experiment. If acancellation experiment is carefully designed to avoid overflowing 16 bits,
thedp="n" mode can cut the storage data size by afactor of 2. No down scaling is
performed on UNTYINOVA so that the full available signal is always used. This use requires
careinthe cancellation cycle and an estimate when averaging will overflow 16 bits, so that
dp="y" isstill preferable for robust operation.

Automatic Processing

To examine data from the experiment in progress, the parameter bs and the concept of the
“block-size” is provided. The data system uses two independent computers, the host
computer and the acquisition computer. When the parameter bs is set to some number, say
64, the acquisition computer isinstructed, after every 64 transients, to provide the
accumulated data up to that point to the host computer to be stored in an appropriate disk
file (overwriting earlier data). Thus, every bs transients, an updated version of the
experiment in progressisavailablefor viewing by the user, who is communicating with the
host computer. Typing wf t (see Chapter 8, “Data Processing,” for weight and Fourier
transform) processes the current FID as of the last bs transients and display the resulting
spectrum on the screen.

This process can be made automatic, because the host computer can detect whenever new
datais present on the disk, using the parameter wbs, which means “when block size.” If
you set wbs=" wft"' andthentypeau (or use the Go, Periodic Wit button in the Acquire
Menu), you are telling the computer “When block size (that is, when bs transients are
completed), perform the action wf t .” Now every 64 (or whatever the value of bs is)
transients, the FID is automatically transformed and the spectrum displayed on the screen.
Any command or macro can in fact be invoked to occur automatically (e. g.,

whs="df i d' ) display the FID after every bs transients. If acquisitionisstarted by go or
ga, whs processing may still be set by using thewbs command, (e.g., wos(' wft')).
whs processing may also be disabled by enteringwbs (' st op' ) . Settingbs="n" before
starting the acquisition disables this block-size storage. If bs='n', data are stored on disk
only at the end of the experiment, and. if the experiment is aborted prior to termination,
data will belost.

There are other times when automatic processing is desirable;

* When an FID isfinished, frequently you want it to be automatically transformed. You
can accomplish thiswith thewnt (for “when number of transients’) parameter, (e.g.,
wnt =" wft ' ). This particular action, in fact, is automatically performed by the ga
command, sinceit is so common.

» When morethan one FID is being accumulated, we may want to reserve one particul ar
action to occur at the end of al of the FIDs. We might be performing a 2D experiment
and, after all the data have been accumulated, we want to perform a 2D transform (for
multidimensional NMR, see the manual User Guide: Liquids NMR). For this we use
thewexp (for “when experiment”) parameter, (e.g., wexp="wf t 2d" ).

» When an acquisition error occurs, some corrective action may be desirable. You can
accomplish thiswith thewer r (when error) parameter, (e.g., werr =' react ' ).

Analogoustowbs, thecommandswnt andwex p permit setting these automatic functions,
even after go or ga, or to reset functions specified by the parameter wbs, wnt , and wexp
and the au command.
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Acquisition Status Window

The Acquisition Status window

. manuals ACQUISITION STATUS
normally appears automatically on B _ JEUED
the screen when VNMR isstarted. If | STATUS: Inactive a :

o o LISER+ EXP: SAMPLE:
this window does not appear, or if it — o -
has been exited, start It_ by entering Completion Time: LOCK:
acgstat or by SeleCtmg Remaining Time: level:

Data Stored at:
SPINNER: YT
Actual:

Acquisition Status from the
Workspace menu.

Figure 60 shows atypical
Acquisition Status window when
first opened. Thedisplay can contain
19 fields of acquisition status
information, but all fields are not
always displayed due to the hardware configuration of the system or the parameters set on
the system.

Table 26 lists the possible fields, with a description of each field.

Figure60. Acquisition Status Window
(acgst at Program)

Table 26. Fieldsinthe Acquisition Status Window (acqstat Program)

Field Description

STATUS Present status of acquisition The values displayed should be self-
explanatory (e. g., “Shimming”) with two exceptions: “Active” means
that the acquisition computer started but the console is not active yet,
and “Inactive” meansthat acqst at cannot communicate with the
acquisition computer or that the acquisition computer is not executing.

QUEUED Number of experiments queued by multiple go commands

USER Login name for owner of the experiment that is active

EXP Number of the active experiment (e. g., expl, exp2, exp3).

FID Number of the FID being acquired if in an arrayed experiment

CT Number of completed transients

DEC Decoupler state: On, Off, Gated

SAMPLE Sample number in magnet if in automation mode

LOCK Lock status: Off, Regulated, Not Regulated

level Present lock level

Completion Time
Remaining Time

Estimated time when experiment will complete
Remaining time (h,m,s) until the experiment completes

Data Stored at Last time that data was transferred to disk.

SPINNER Spinner status: Off, Regulated, Not Regulated

Actua Actual spinner speed

Setting Requested spinner speed

VT Variable temperature unit status: Off, Regulated, or Not Regulated (if
VTissetaspresentand vt t ype=2)

Actua Actual temperature (if VT isset aspresent and vt t ype=2)

Setting Requested temperature (if VT isset as present and vt t ype=2)
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The look of the Acquisition Status window can be changed using the Acgstatus Setup
window, whichisshownin Figure 61. Open thiswindow by clicking the right mouse button
anywhere inside the Acquisition Status window and selecting Properties.

To quit the Acquisition Status window, click on the horizontal bar at the top of the window
with the right mouse button and select Quit from the popup menu. Alternatively, to close
the window to an icon, click on the inverted triangle in the upper left of the window with
the left mouse button. When you want to view the acquisition status window again, reopen
the window by double clicking the icon with the left mouse button.

Receiver Gain

Low gain in multiline, high-dynamic range samples can cause a number of problems,
including intermodulation distortions, lower sensitivity, and extralinesin the spectrum.
Too high again, on the other hand, can cause receiver overload and consequent baseline
distortion. Autogain capability allows the observe channel to be set optimally for detecting
and digitizing NMR signals from awide variety of samples.

Theparameter gai n setsreceiver
gain, withgai n=60 representing

| Acqstatus Setup

the highest possible actual Geometry: 399x184+666+122
receiver gain and gai n=0 the
lowest. (On MERCURY-VX and Host Computer. manuals

MERCURY systems, gain range is

: e Title: s ACQUISITION ST
0to 38 dB; step sizefor gainis 2 itle: manuals ACQ r

dB. On GEMINI 2000 systems, Background Color: T/ snow?
the highest receiver gainis
gai n=40. On YNTY|NOVA and Foreground Color: | black il

UNITY plus 500-, 600-, and 750-

ol
MHz systems only, the Font Of Label: 7| ax15

controllable usable range of Font Of Value: 7| ox15
gai nis18to 60 when using low-

band observe nuclei.) gai n ltem Mame: Setting © )
increases in steps of 2 dB.

gai n=' n' activatesAutogain,in Label: Serting:
which the gain is automatically Color Of Label: black
adjusted at the start of acquisition '

for an optimum value. After the Color Of Value: hlack
acquisition isfinished, setting

gai n="y' thenalowsthevalue Item Show: [Yes Mo |
of gai n to be read by typing _
gai n followed by aquestion Apply ) Reset)  File)  Close)

) 5
mark (i.e., gai n?). Figure61. Acgstatus Setup Window

(Acgst at us Program)
Homospoil

Homospoil is a process by which the homogeneity is temporarily made very bad
(“spoiled”) to cause any transverse magnetizations present at that time to decay rapidly to
zero. The parameter hs turns on homospoil pulses at various times in some pulse
sequences. If homospoil isactivated by thehs parameter, (e.g., hs=" yn' ), theduration of
the gradient pulseis controlled by the parameter hst .

GEMINI 2000 systems do not have homospoil so hs must be' nn' ; otherwise, awarning
message is displayed at ago, ga, or au command. hst isignored on the GEMINI 2000.
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File Protection

Two different processes (two different users or one user doing two different things
simultaneously) should not access the same experiment at the same time. To prevent this
simultaneous access, VNMR has an experiment lock system. The primary lock isafilein
the user’'sVNMR directory named | ock_N. pri mar y, where Nis the experiment
number, 1 to 9. The directory contains the lock mode, the host name, and the ID of the
process which has alock on that experiment. The lock mode is a small number that
distinguishes between foreground, background, and acquisition processing.

Sincethereisapossibility of acollision between two processesif each finds the experiment
available and each attempts to accessiit at the same time, each process must first obtain a
secondary lock, creating afilenamed| ock_N. secondar y. Thisfile canonly be created
once, so it enforcesasequential accesson the primary lock system. Sinceitisonly accessed
briefly and is deleted once the access is complete, you never see thisfile present under
normal circumstances.

To override this protection system on an experiment, enter the command
unl ock(exp_nunber)

where exp_nunber isthe number of the experiment (e. g., unl ock( 3) . Useunl ock
only if you know the primary lock on the experiment is stale; that is, the processthat has a
lock on the experiment no longer exists. If the lock is inactive, the command

unl ock( exp_nunber) removesthe lock from the specified experiment and joins the
experiment. If the lock is still active or if the lock was placed on the experiment by the
remote host, the command unl ock( exp_nunber, ' f orce') forcefully removesthe
lock and joins the experiment. The f or ce option enables you to unlock an experiment
under al circumstances, provided that you have permission to do so. Never build this
command into a macro because doing so would completely defeat experiment locking.
There are definitely many instances in which alocked file exists for good reasons.

where n is the number of the experiment. In entering theshel | command, do not use a
wildcard character (such as a question mark or an asterisk) for the experiment. You should
also not build this command into a macro because this would defeat experiment locking
completely. There are definitely many instancesin which alock file existsfor good reasons.

Remote Acquisition

Beginning with VnmrS version 4.1, control of acquisition is possible from aremote
computer, terminal, or terminal emulator. To learn more about using VNMR software from
these devices, see the manual System Administration, which contains information pm
remotely operating VNMR.

All data acquisition commands are supported. The only acquisition-related feature missing
from remote operation with aterminal isthe Abort Acq button, because the row of buttons
containing that button is missing from the terminal environment. The equivalent keyboard
command aa isfunctional. Prior to the release of VnmrX 4.3, remoteinteractive shimming
using acqi was not supported, although remote computer shimming could be
accomplished by using the parametersws hi mand net hod as part of ago. Remote
interactive shimming using acqi isfully supported in VnmrX 4.3 and later.

From aremote Sun computer, you can use the remote Acgst at command, which was
described above. From terminal's or non-Sun computers, access to the experiment statusis
provided withtheshowst at command. Thiscommand gives the sameinformation asthe
Acgstat window but in a non-graphical manner. Other options include entering the
command expl og. Or you can enter the somewhat equivalent, but possibly preferable,
command shel | (' cat ' +curexp+'/acqfil/log') toshow thecompletefileor
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shell ("tail +curexp+'/acqfil/log') toshow thetail or end of thelogfile.
Either of the last two commands display in the text window the contents of the experiment
log file, which shows when the experiment was submitted, when it was started, and (if
done) when it is done.

During the course of the acquisition, block size complete messages and FID complete
messages (and error messages, if present) will be reported. The value of ct also will be
updated at the normal times. For all experiments, the parameterswbs, wnt , and wexp (and
associated commandswbs, wnt , andwex p) are active, just asthey areif acquisitionisrun
locally.

The issue of multiple users arises. If an acquisition was initiated on the spectrometer by a
user, say, “vnnr 1,” someone logging in remotely must also be “vnnr 1” in order to stop
that acquisition. If no acquisition isin progress, any user can initiate an acquisition
remotely. No “remote lockout” is provided.

With asingle user, the second issue that arisesis shared use of an experiment. If you are
“in,” say, experiment 3 (exp3) when you leave the spectrometer, you will not be able
remotely to join exp3 when you log on from a remote terminal, because that experiment
is“locked.” If that isthe experiment in which acquisition is progressing, you will be unable
to affect that acquisition. The preferable solution to this problem isto usethej exp
command (e. g., ] exp2) at the time you leave the spectrometer to join an experiment in
which acquisition is neither proceeding nor queued.

If you forget to do this, there is aless desirable solution that can be executed remotely:

1. From UNIX, enter ps -ef.

Listed are the “processes’ that are running, with the “ process number” shown in the
first column of thelisting.

2. Look for the processthat beginsVnhnr —nf or egr ound. . . , and notethe process
number belonging to that process.

3. Enterkill -3#,where# isthe process number from the previous step.

Theki Il -3 command causes the version of VNMR running on the spectrometer
to act as if someone sitting there had typed exi t ; that is, in an orderly fashion it
savesall itsdataand parameters and then exits (ki | | - 9, which is more common,
does not do this and is not the proper procedure).

4. After the spectrometer version of VNMR has exited, you can start VNMR from your
terminal and enter any experiment you choose.

Acquisition Information

Information about acquisition is saved at several locations:

» If Acqpr oc isactive, the UNIX command Acqgst at displaysthe current state of the
acquisition process.

* AnASCII log file of acquisition activity in/ vnnr / acqqueue/ Mast er Log. This
fileis not available on YTYINOVA systems.

* AnASCII log fileisaso kept in~user/ vnnr sys/ expn/ acqfil /| og for
acquisitionsand in ~user/ vnnr sys/ expn/ acqfi | / sul og for experiment
setup.

Each of these log files will reset themselves to empty at 100 Kbytes so that the entire disk
structure is not log-jammed.
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Theexpact i ve command determinesif the current experiment has an active acquisition.
The results are displayed on line 3.

Acquisition Status Codes

Whenever wbs, wnt , wexp, or wer r processing occurs, the acquisition condition that
initiated the processing is available from the parameter acqst at us. Thisacquisition
conditionisrepresented by two numbers: a“done” codeand an“error” code. The done code
issetinacqst at us[ 1] andtheerror codeissetinacqst at us[ 2] . Macros can take
different action depending on the acquisition condition. As an example, awer r macro
could specify special processing if the maximum number of transientsis accumulated. The
appropriate test in the macro would be:
if (acqgstatus[2] = 200) then

"do special processing, e.g.dp="y' au"
endi f

The acquisition codes and their meanings are listed in the description of theacqgst at us
parameter in the VNMR Command and Parameter Reference.

VNMR Error Messages

Theer r | og command displaysalist of the most recent VNMR error messagesin the text
window. The global parameter er r | ogl en controls the number of lines displayed. If
errl ogl enisnot defined, er r | og displays 10 lines by default.

Noise Level Analysis

The command noi se<(excess_nhoi se<, | ast _noi se<, bl ock_nunber >>) >
measures the noise level of aFID. Using pw=0 so that no real signal is accumulated, you
can acquire one (or more) transients. Usually about np=4096 is sufficient. noi se then
performs a statistical analysis of the noise, informing you about noise level, dc level, etc.
for each channel. This measurement can be repeated at various settings of gai n, various
settings of f b, etc., for afull system diagnosis.

If theexcess_noi se and| ast _noi se arguments are included, they are used to
calculate the noisefigure: the first input argument is the excess noise, and the second isthe
last measured mean square noise. A third input argument can specify the block number (the
default is 1).

The following arguments further define FID noise level measurement:
* r 1 returnsthereal dc offset.
* 1 2 returnstheimaginary dc offset.
* r 3 returnsthe real rmsnoise.
* 14 returns the imaginary rms noise.
15 returns the average rms noise.
* 1 6 returns the percentage channel imbalance.

7.5 Applying Digital Filtering

The digital signal processing (DSP) capability of VNMR provides many benefits, such as
constant noise level across the spectrum, improved integral accuracy, increased dynamic
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range, and flatter baselines. DSP usually involvesthefollowing three steps, all of which are
automatically performed by the DSP software:

» Thefirst stepisto oversamplethe data. Oversampling means acquiring datawith larger
spectral width using alarger number of data points. For example, instead of collecting
an 8-Kword data point set with a 5-kHz spectral width, a 160-Kword data set is
acquired at 100 kHz. In DSP terms, this represents 20 times oversampling. An
advantage of oversampling isthat noiseis reduced in situations where the noise in the
time-domain FID is predominantly from round-off errors (“digitization errors’) in the
anal og-to-digital converter (ADC). This happens at low spectrometer gain settings,
where the “real” noise being sampled by the ADC is small, perhaps |ess than 3 bits.
Another advantageisthat digital filters should cause less distortion of the FID, leading
to many of the benefits of DSP mentioned in theintroductory paragraph of this section.

» After the oversampled datais acquired, the next step isto apply adigital filter to the
time-domain signal, or FID, to remove signals and noise at frequencies outside the
final desired spectral width. Digital filters are defined by thefiltering algorithm and the
number of coefficientsfor thefilter. The more coefficients, the sharper thefilter cutoff;
however, the more complex the filter function and the greater the number of
coefficients, the longer the cal culation time required. In the example of oversampling
above, the digital filter would be used to “cut-off” all frequencies outside the 5 kHz
spectral width.

» Thefinal step isto downsample the data. Downsampling (sometimes referred to as
“decimation”) means reducing the number of data pointsin the FID to the number
actually required for spectral analysis at the chosen spectral width (the same number
that you would have chosen if you had not used DSP). Again referring to the example
above, the final FID would have 8-Kword data points and a final downsampled
spectral width of 5 kHz.

Types of Digital Filtering

The main types of DSP provide digital filtering during the acquisition of data:

* Inline DSP uses software on the workstation to perform digital filtering and
downsampling immediately after each oversampled FID istransferred from the
console. Only the digitally filtered and downsampled data is written to disk. The
advantages of theinline DSP include no increasein disk storage and user-defined filter
functions. A potentia disadvantage is some additional load on the workstation. Inline
DSP software is compatible with all systems with Sun host computers.

» Real-time DSP uses a dedicated embedded processor chip installed on the input board
of certain systems (such as the YWTYINOVA) to filter the data prior to time averaging.
The advantages of real-time DSPinclude no increasein data storage and compatibility
with ultra-rapid experiments (because there is no additional loading on the
workstation). A disadvantageisthat fewer parametersare availableto control real-time
digital filtering.

Another type of DSP, postacquisition DSP, integrates the digital filtering and
downsampling process into the Fourier transform commandsf t and f t 2d. The digitally
filtered and downsampled FID can then be saved to disk. The advantage is that the original
FID isnot atered in the original experiment, multiple applications of digital filtering are
possible, no limitations exist on filter shape complexity and filter cutoff, and user-defined
filter functions are possible. The main disadvantage is the large disk storage required. The
usual disk storage requirements are directly multiplied by the oversampling factor, which
ranges from 2 through 68. Postacquisition DSP software is compatible with all systems
with Sun host computers.
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In al types of DSP, the signal isinitialy filtered at the oversampled spectral width by an
analog anti-aliasing filter.

Table 27 summarizes the commands and parameters associated with DSP.

Table 27. Digital Filtering Commands and Parameters

Commands

addpar (' downsanp' | ' oversanp')
di gfilt(exp_nunber<, option>)

novedssw

NDVeossw

par ds

par os

Parameters

at {number, in seconds}
def _osfilt {'a,'b}
downsanp {number,'n’}
dscoef {number}

dsf b {'n',number in Hz}
dsl sf r g {number,in Hz}
dsp {'',r,n?}
filtfile{file}
fsa{n,'y}

np { number}

oscoef {number}
osfilt {'d,'b,"}

osf b {'n', number, in HZ}
osl sfrq {number, in HZ}
over sanp {'n’,number}
sw{number,in Hz}

Add DSP parameters to the current experiment

Write digitally filtered FIDs to another experiment
Set parameters for digital filtering and downsampling
Set parameters for digital filtering and oversampling
Create digital filtering and downsampling parameters
Create oversampling and digital filtering parameters

Acquisition time

Default value of osfi | t

Downsampling factor applied after digita filtering
Digitd filter coefficients for downsampling
Digitd filter bandwidth for downsampling
Bandpass filter offset for downsampling
Type of DSP for data acquisition

File of FIR digital filter coefficients
Frequency-shifted quadrature detection
Number of data points

Digital filter coefficients for oversampling
Oversampling filter for real-time DSP

Digitd filter bandwidth for oversampling
Bandpass filter offset for oversampling
Oversampling factor for acquisition

Spectral width in directly detected dimension

Control of DSP

The value of parameter dsp specifies the type of DSP for data acquisition: * i * for inline
DSP ' r' forrea-timeDSP, or' n' for none. Asaglobal parameter, dsp affects DSP
operation in all experiments and should be thought of as an hardware configuration

parameter, becauseif DSP hardwareisavailable (such ason the WTYINOVA), that hardware
is generally the method of choice.

Normally, DSP works quite invisibly to the user. Regardless of whether dsp issetto’ i’
or' r' ,theoversampling factor (the parameter over sanp) isautomatically set to the
maximum allowed value whenever swis entered. Thus, after the user enterssw, at , and/
or np in the normal manner, the software and hardware automatically oversamples at the
maximum rate, and then digitally filters and downsampl esthe dataaccording to the sel ected
swand np parameters.

If the user wishesto disable DSPfor aparticular experiment, theover sanp parameter can
besetto’ n' and oversampling and DSP are not be used. Or if desired, the over sanp
parameter can be set by direct numeric entry to a value less than the maximum (e.g.,
over sanp=4). Be warned, however, that over sanp isreset to its maximum value the
next time swis entered in that experiment.
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Inline DSP

Inline DSP applies digital filtering and downsampling to the acquired data prior to storage
to disk on the host computer. Only the downsampled data set is stored using this method.
DSP prior to data storage to disk has atime constraint: the digital filtering and
downsampling must be completed within the time between transfer of successive data
blocks (or increments of a2D experiment) to the host computer disk. Additional processing
done during acquisition, such aswnt , also addsto thetime constraints. This processing can
limit the speed of rapid arrayed experiments and depends on the type of Sun host computer

and the parameters used.
Inline DSP is activated by setting the global parameter dsp to' i ' . If dsp isnot present
orissetto' n' ,DSPisdisabled. If dsp="1i", settingtheover sanp parameter to avalue

greater than 1 in a particular experiment causes the next experiment run to be oversampled,
digitally filtered, and downsampled back to the selected sw prior to saving it to disk.

On the WNTYINOVA, inline DSP is completely compatible with interleaving and with
stopping and restarting on acquisition with sa and r a. On systems other than “NTYINOVA,
inline DSP is not possibleif interleaving isactive (i | =" y*' ). Also, the command sa can
be used to stop acquisition, but r a cannot be used to resumeit.

To Apply Inline DSP

1. Enter dsp="i".

Thisturnson inline digital filtering and calls the macro par os to create the
oversampling parametersover sanp, oscoef , osl sfrq, osf b, and
filtfile.Whileinline DSPisactive, thefilter bandwidth parameter f b is set to
“Not Active”

Set parametersswand at to the values desired for the final spectrum.

3. Asrequired, adjust the values of the oversampling parametersover sanp,
oscoef,osl sfrqg,osfb,andfiltfile:

» over sanp specifiesthe oversampling factor (68 or less) for the acquisition. As
aresult, np* over sanp data points are acquired at arate of sw* over sanp.
Once the data has been transferred to the host computer, it is digitally filtered
and downsampled to givenp pointsand aspectral width of sw. sw* over sanp
and np* over sanp arelimited by the values given in Table 28.:

Table 28. Maximum Valuesfor sw* over sanp and np* over sanp

System Maximum Maximum
swFoversanp  np*oversanp

UNITY| NOVA 500 kHz 2M

MERCURY-VX, MERCURY 100 kHz 256 K

UNITYplus, UNITY, VXR-S 100 kHz 512K

GEMINI 2000 Broadband 100 kHz 128K

GEMINI 2000 H/23C 23 kHz 64K

The maximum np* over sanp is given for double precision data (dp="y" ).
Fordp='n", multiply the value by 2. The value of over sanp might need to
be decreased further for rapid arrayed experiments, because of host computer
memory and speed limitations. Setting over sanp to' n' causes normal
acquisition to be done without digital filtering
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» oscoef specifiesthe number of coefficients used in the digital filter. The
defaultis7. 5* over sanp+1. A larger number of coefficients gives afilter
with sharper cutoffs; a smaller number of coefficients gives afilter with more
gradual cutoffs. The value of oscoef does not need to be changed when
over sanp ischanged because oscoef isautomatically adjusted by VNMR
to givefilter cutoffs that are the same regardless of the value of over sanp.

» osl sfrqisused to select a bandpass filter that is not centered about the
transmitter frequency. osl sf r q is specified in Hz and works much like
| sf rq.A positive value of osl sf r g selects aregion upfield from the
transmitter frequency, and a negative value selects a downfield region. The
osl sf r q parameter can be used to perform frequency-shifted quadrature
detection (see “Removing Quadrature Artifacts Using DSP” page 206).

» osf b specifiesthe digitd filter bandwidth. If osf b="n" , the bandwidth
defaultsto sw/ 2. A valuelessthan sw' 2 rejectsfrequencies at the edges of the
spectrum; avalue more than sw/ 2 aiases noise and signals at frequencies
outside of £sw/ 2.

o filtfil e specifiesthe name of afile of finite impulse response (FIR) digital
filter coefficients. Thefilemust beintheuser'svnnr sys/filtlib
directory. Thefilter coefficient fileis atext file with one real filter coefficient
per line. Complex filters are not currently supported. To use the default filter
coefficientscalculated by VNMR, fi | t fi | e should be set to the empty string
(', i.e, two single quotes with no space between them).

4. If over sanp isset to avalue greater than 1, the next experiment is oversampled,
digitaly filtered, and downsampled to the sw selected prior to saving it to disk.

After acquiring adata set without digital filtering, the moveosswmacro can be used to set
osl sf r g and swto appropriate values for oversampling and digitally filtering for the
region of the spectrum selected between the cursorsin the ds display. You must manually
set over sanp to an appropriate value.

Real-Time DSP

Real-time DSP, available on certain systems (such as the UNTYINOVA), applies digital
filtering during data acquisition, prior to storing the data in the memory of the acquisition
computer. Data sampling is performed at a maximum rate of 400 kHz, with a maximum
oversampling factor of 68. Thus, atypical 7-kHz spectrum is oversampled at afactor of 57,
a 25-kHz spectrum is oversampled at a factor of 16. Above sw=200000, oversampling
(and hence real-time DSP) is not possible and is automatically deactivated.

Oversampling lessens the effect of digitization noise on the spectrum, more so the more
oversampling is done. At low gain, this can produce a marked improvement in the
obtainable signal-to-noise (S/N) ratio. Equivalently, the use of oversampling and digital
filtering will produce the same SIN at lower receiver gain values.

To Apply Real-Time DSP

When real-time DSP isfirst installed on a system, each user should enter dsp? to check
that real-time DSP (dsp="r ' ) is set on the system. From that point on, the software
automatically calculates oversampling factors and performs experiments using rea -time
DSPin amanner totally transparent to the user.

To turn DSP off in asingle experiment, set over sanp="n" ; to turn DSP back on in that
experiment, set over sanp="y" .
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To turn off DSP “permanently,” for al future experiments (until you decide to turn it back
onagain), setdsp="'n".

Types of Real-Time Digital Filters

Two different digital filters are supplied with real-time DSP. The first type, the
AnalogPlus™ filter, was designed to have similar characteristics to traditional analog
filters, while using digital technology to improve on the analog filter in every way. The
AnalogPlus digital filter is flatter in the passband (the spectral region of interest) than an
analog filter, and has sharper cutoff in the stopband (the region outside the spectrum to be
filtered out). This gives better quantitation across more of the spectrum and reduced “noise
fold-in" compared with analog filters, in addition to the improvement in S/N from the
removal of digitization noise.

When comparing AnalogPlus digital filters with analog filters (see Figure 62), note that
when using a“real” analog filter, VNMR increases the filter bandwidth f b by 10%,
compared with half the spectrum width, in order to provide better filter flatness across the
spectral region of interest. Thisincrease, however, causes significant noiseto fold in to the
spectrum. With the AnalogPlus digital filter, however, the filter bandwidth (the 3-dB point)
is set to exactly sw/ 2 to ensure the best possible S/N across the spectrum.

1.2

0.8

0.6

Amplitude

09
0.4

AnalogPlus
0.2 L}

Brickwall \

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
SW/2

Figure62. Digital Filters Compared to Analog Filters

The second type of digital filter provided, the Brickwall filter, has much sharper cutoff
characteristics (asimplied by its name) than the AnalogPlus filter and is flatter even closer
to the edges of the spectrum. This enhanced filtering may come at the expense of baseline
performance, however. Users working with “simple” spectra, such as of organic
compounds, should not notice this at all, but for work with high-dynamic range spectra or
spectraof proteins, the baselines obtainable with the Brickwall filter may not be asgood as
the baselines obtained with the AnalogPlus digital filter.
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The global parameter def _osfi | t specifies whether the digital filter you normally
preferis’ a' (AnalogPlus)or' b' (Brickwall). Onceyousetdef osfil t,youneednot
changeit again. You can set alocal parameter in each experiment,osfi |l t,to' a' or' b’
to run a specific type of digital filter in that experiment, without changing your default
choice.

The amount of oversampling performed by the system is contained in the parameter
over sanp, whichisnormally calculated by the software to be the maximum possible for
any given spectral width. You can change over sanp (to smaller values only) if you want
to, but since the maximum benefit of DSP is only obtained with the maximum possible
oversampling, thereislittle reason to do so.

For Brickwall filters, which use more coefficients than Anal ogPlusfilters, some difference
appears in the steepness of the filter as afunction of the over sanp parameter. At

over sanp set from 2 through 7, the cutoff is the steepest; asover sanp increases, the
filter becomes dlightly less steep and approaches Analogplus filters at over sanmp=50.
Thus, if you want the flattest (in the passband) and sharpest (in the stopband) possiblefilter,
and if you are not operating at low gain where oversampling is important to S/N, you may
wish to use minimum oversampling (over sanp set from 2 through 7). Brickwall filters at
oversampling factors of 20 to 40 make a nice compromise filter with better amplitude
flatness than Anal ogplus and better baselines than Brickwall set at lower oversampling
factors.

Real-Time DSP Details

Real-time DSP is not compatible with pulse sequences that use explicit acquisition to
acquire less than the full number of data points (np) inasingleacqui r e statement (e.g.,
solids sequences such asbr 24 and f | i pf | op). Thisincompatibility is taken care of
automatically by the software, which turns off DSP and setsover sanp="'n" if you
attempt to acquire data using an incompatible pulse sequence. If you want to obtain the
benefits of DSP in such experiments, use inline or postacquisition DSP.

Preserving the full potential dynamic range benefit of DSP for dp="y" , rea-time DSP
containsan inherent “gain” of 16 or the equivalent of 20 bits of data. A consequence of this
gainisthat if you look at the output of a single transient, the largest possible signal isno
longer +32768 (216) but instead +524288 (22°). In other words, the system behaves asif it
has a 20-hit digitizer instead of a 16-bit digitizer.

Fordp='n',the“gain” of 16 mentioned above is disabled and, therefore, the main data
valueis 32767.

Another consegquence of the gain withdp="y" isthat if theADC isfilled on asingle
transient and the signals add coherently on successive transients (as they do in most
experiments but not in, say, an indirect detection experiment), after a minimum of 4096
transients (23%/22°), the accumulating signal can overflow the available memory (the
largest signal becomes greater than 232 and cannot be stored in memory). The hardware
does not prevent this overflow, and it is possible to obtain datathat is uselessin such acase.
If you need to run more than 4096 transients, use inline or postacquisition DSP.

One subtle point involves ADC overflow on asingle transient. When DSP and hence
oversampling are activated, two changes occur that affect the maximum signal seen by the
ADC. First, theinitial sampling occurs earlier in time. The system may have acquired 10
points of an oversampled FID before it would have acquired asingle point in a“normal”
FID. Thus, any transient signals (e.g., probe background, pulse breakthrough) that occur at
thefront of the FID are morelikely to cause ADC overflow in an oversampled FID. Second,
the anal og filter bandwidth is now set to alarger value—it may have gone from 2.5 kHz up
to 50 kHz. Any large “ out-of-band” signal that was being filtered out by the analog filter
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appears at the ADC to be digitized (and then to be subsequently filtered out by the digital
filter). Thus again, ADC overflow may occur under conditions (i.e., identical pulse width
and gain) where it did not occur when DSP was not used.

Even more subtly, because of the digital filtering that occurs, the output of the digital filter
may actually have avalue less than the maximum possible value, even though the input to
the digital filter did indeed exceed the ADC limit. Thus, you should not be surprised if you
occasionally need avery dightly lower gain to avoid ADC overflow when using DSP, and
you should also not be surprised if you examine the (output) signal and do not see any
evidence of ADC overflow, despite having been told by the software that ADC overflow
did occur.

As explained earlier however, one of the real advantage of DSP with significant
oversampling is the ability to work at lower gain settings while maintaining full signal-to-
noise. This “headroom” afforded by DSP makesit is far less important to carefully adjust
the gain setting and fill the ADC. Thus, gain settings 6 to 10, or even 20 dB below ADC
overflow, are likely to give perfectly acceptable results.

Data Format Issues

Theoutput of inlineand real-time DSPisa“normal” FID, without the distortion associated
with the large frequency-dependent phaseshift associated with some digital filters, and with
characteristics (such asnp) that areidentical to an FID obtained without DSP. As such, the
output can be processed by any software (VNMR or third party) that can process standard
VNMR FIDs. Real-time DSP FIDs are always in fixed point format (16- or 32-hit,
depending on the value of the parameter dp).

The output of inline DSPisaso a“normal” FID that can be processed in standard ways. If
dp="n', the FID isin a 16-bit fixed point format; however, if dp="y"', the FID isin 32-bit
floating point format, not 32-hit fixed point.

VNMR processes such FIDs transparently, but some third-party software may not be
compatible with this mode

Obtaining Good Baselines with Inline and Real-time DSP

The algorithms used by inline and real-time DSP processing now contain Varian's time-
corrected zero-phase digital filters. Thesefilters allow very flat baselines to be obtained
with no frequency dependent phase shift across the spectra. Getting these flat baselines
does require some changes in setup and acquisition parameters from those used for analog
filters.

Many users working with spectra of proteins are accustomed to using the houl t and

cal f a macros to adjust the acquisition conditions such that spectra are obtained with a
frequency-dependent phase shift (I p) of zero and with minimal distortions of the second
and subsequent data points with analog filters. These conditions are typically satisfied with
negative values of al f a.

The same acquisition conditions do not result in the flattest possible baselines when using
real-time DSP. The following procedure is recommended to set al f a and r of 2:

1. Start by using “normal” positivevaluesof al f a andr of 2, (e. g., al f a=6
r of 2=2; infact, the software automatically sets these values the first time you
activate DSP).

2. Obtain a spectrum and phase it properly.

3. Entercr of 2 torecalculater of 2 sothat | p will be zero.
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4. Reacquire the spectrum to verify that | p isnow zero.

After the last step, the baseline should be reasonably good. To improve it even further, you
can make fine adjustmentsto al f a and r of 2, keeping the sum of the two constant (e. g.,
enter al f a=al fa—0. 5 rof 2=rof 2+0. 5 ga). Once good values are obtained, you

should find them relatively invariant with sw (as long as maximum oversampling is used).

Thecal f a macro has aso been modified for usewith DSP. cal f a now setsal f a tothe
default value of about 6 ps and then adjustsr of 2 to set the appropriate timing for | p=0.
If avalueof al f a other than the default value is found to be preferable using the above
methods, usecr of 2 to adjust acquisition timing for thel p=0 condition without changing
the preferred value of al f a.

Postacquisition DSP

The software allows postacquisition digital filtering and downsampling to selectively
detect aregion of aspectrum. The digital filtered and downsampled FID can then be saved
to disk. The digital filtering and downsampling processes are integrated into thef t and

f t 2d commands and occur when these commands are executed as specified by the
parameters below. The digital filtering and downsampling are done just prior to the Fourier
transform, so all apodization, linear prediction, solvent suppression, etc. are done prior to
digital filtering.

Postacquisition digital filtering uses the same algorithm as inline DSP, with atransition
bandwidth correction enhancement to minimize baseline distortion.

Application of postacquisition DSP takes the following steps:

1. Acquire adataset with sw= N*(final desired sw) and np = N*[(final desired np)
+dscoef/ 2)], with N the oversampling factor.

In most situations, you can use np = N*(final desired np) because the final np is
usualy much larger than dscoef / 2.

2. After adata set has been acquired, enter the macro par ds to create additional
parametersdownsanp, dscoef ,dsl sfrq,dsfb,andfil tfil e used by
downsampling.

3. Setting up of the parameters can be made easier if an initial Fourier transform
spectrum exists already. In this case, the macro novedssw can be used to set the
parameters by using cursorsin the ds spectral display. Position the vertical cursors
around theregion of interest and enter noveds sw. Otherwise, set the parametersas
follows:

» downsanp specifies the downsampling factor applied after digital filtering.
For example, starting with a spectral width of 100 kHz and downsanp set to
20, downsampling reducesthe final spectral width to 5 kHz. The spectral width
sw of the data set after digita filtering and downsampling is (acquired sw)/
downsanp. Setting downsanp to 1 alowsdigital filtering with afilter
bandwidth specified by dsf b without downsampling. Setting downsanp to
'n' alows normal data processing in VNMR without digital filtering.

» dscoef gspecifiesthe number of coefficients used for filter computation. The
default of 61 isusually agood choice. A larger number of coefficients gives a
filter with sharper cutoffs, and a smaller number of coefficients gives afilter
with more gradual cutoffs. Larger valuesin the range of 199 to 399 coefficients
may have to be used to prevent aliasing of large peaks just outside the
downsampled window. dscoef doesnot need to be changed asdownsanp is
changed, because dscoef isautomatically adjusted by VNMR to give filter
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cutoffsthat are the same regardless of the value of downsanp. Thisisdone by
actually using dscoef *downsanp/ 2 coefficientsin thedigita filter. VNMR
awaysrounds dscoef *downsanp/ 2 to an odd number.

 dsl sfrqisused to select a bandpass filter that is not centered about the
transmitter frequency (t of ). dsl sf r q isspecified in Hz and works much like
| sf rq.A positivevalue of ds| sf r g selects aregion upfield from the
transmitter frequency and anegative val ue sel ects adownfield region. Bandpass
filters are used to select regions away from the transmitter frequency.

» dsf b specifiesthe digita filter bandwidth, which is set to half of the
downsampled spectral width by default. If dsf b="n", the default value for
the filter bandwidth isused. A smaller value rejects frequencies at the edges of
the spectrum, and alarger value aliases noise and signals at frequencies outside
of £ sw2.

o filtfil e specifiesthe name of afile of finite impulse response (FIR) digital
filter coefficients. Thefilemust beintheuser'svnnr sys/filtlib
directory. Thefilter coefficient fileis atext file with one real filter coefficient
per line. Complex filters are not currently supported. To use the default filter
coefficientscalculated by VNMR, fi | t fi | e should be set to the empty string
(', i.e, two single quotes with no space between them).

4. Once the parameters have been set, the filtered and downsampled dataset can be
saved by using the macro di gf i | t (exp_nunber <, opti on>) towritethe
digitaly filtered FIDsto another experiment. The data can then be saved by joining
the other experiment and using the svf command to write the digitaly filtered FID
to disk. The possible options available with thedi gf i | t macroare ' nodc'
‘zero' ,and't2dc' . Usetheseoptionsif you used the same option when
processing thedatawithft ,wft ,ft 2d, orwf t 2d. If ct =1, it may also be useful
tousedcr mv="y" duringdataprocessing. If pr oc=" | p', linear predictionwill be
done prior to digital filtering. Apodization will aso be done prior to digital filtering.

5. Carry out the digital filtering and Fourier transformation by entering wf t , or in the
caseof 2D datasets, by enteringwf t 2d. Thedigital filtering and downsampling step
takes place after all other processing on the FID (dc, solvent suppression, linear
prediction, apodization, etc.). If desired, the filtered downsampled data can be
written to another experiment and then saved using the svf command.

Removing Quadrature Artifacts Using DSP

Normally, NMR spectra are acquired with the receiver in the center of the spectrum, and
the center (zero) frequency glitch and quadrature artifacts fall within the desired spectral
width. The use of the osl sf r q parameter with inline DSP allows these artifacts to be
removed by the digital filter before downsampling so that they are not present in the
downsampled FID that is stored on the disk. Thistechniqueis called frequency-shifted, or
“digital,” quadrature detection.

Frequency-shifted quadrature detection is performed by moving t of to just outside the
desired spectral width and then using os| sf r g to offset the digital filter center frequency
by the same amount, thus keeping the region of interest after digital filtering. Frequency-
offset filtering is done in the inline DSP algorithm.

» Ifrea-timeDSPisused (dsp="r',fsq="y'),over sanp issettoamultipleof 4,
and downsampling of afactor of over sanp/ 4 isthen donein rea-time DSP. The
remaining factor of 4 isthen donein inline DSP, during which frequency-shifting by
osl sf r g isasodone. Thisfeatureis available only on YNTYINOVA systems.
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* If pureinlineDSPisused (dsp="i",fsqg="y"), filtering and frequency-shifting is
donein asingle stage.

To Apply Frequency-Shifted Quadrature Detection

UNITYINOVA Systems
1. TurnDSPonby settingdspto'r' or'i'.
2. Setfsg='y'.

Doing these steps setsosl sf r g to 1. 25* swand offsets the transmitter frequency to
t of +osl sf r g just before acquisition. If adifferent value of osl sf r q isdesired, it can
be entered after f sqissetto’ y' .

MERCURY-VX and MERCURY Systems
1. BecauseonlyinlineDSPisavailable, setdsp="1i".
2. Setfsg="y'.

Doing these steps setsos| sfr q to 1. 25* swand offsets the local oscillator from the
transmitter by osl sf r g when the transmitter frequency is set. This occurs at the
beginning of the pulse sequence, or any time the transmitter frequency is set. If adifferent
value of osl sfr qisdesired, it can be entered after f sqissetto’ y' .

UNITYplus Systems
On UNITY plus systems, inline DSP with osl sf r g can be used.
1. Setdsp="i'.
2. Setoslsfrqgtol. 25*sw, and movet of by the same amount.

To movet of , you can add two statements to the relevant pul se sequences to shift
the transmitter to the center of the spectrum (t of ) at the beginning of the pulse
sequence, and then shift the transmitter to the position offset by osl sf r g for data
acquisition. For example:

status(A);

obsof f set (tof ) ;
del ay(dl);

6bépul se( pw, oph) /* last pulse in sequence */
obsof f set (t of +osl sfrq);

3. Enterfsq="y' tosetosl sfrq.

UNITY, VXR-S, and GEMINI 2000 Systems

On UNITY, VXR-S, and GEMINI 2000 systems, frequency-shifted quadrature detectionis
not available.

Setting Frequencies

For pulse sequences that explicitly use afrequency other thant of during acquisition, the
appropriate frequencies need to be set in asimilar fashion.

Frequency setting isautomatically done on MERCURY-VX and MERCURY. To set frequencies
on other systems, add the pul se sequence statements, and set osl sfrqgto 1. 25*sw. On
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UNITYINOVA, you must also set f sq="n' . Keep in mind that in most pul se sequences, to
get best use of pulse power, the transmitter frequency during pulses should be kept in the
center of the spectrum, especialy for 180-degree pul ses.
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Sections in this chapter:
» 8.1 “Weighting Function,” this page
e 8.2 “Interactive Weighting,” page 211
» 8.3"“Fourier Transformation,” page 211
e 8.4 “Phasing,” page 212
e 8.5"“Advanced Data Processing,” page 214

After data are acquired, the next step in the process is applying a“weighting function” to
the FID, which isan optional part of the process, and Fourier transformation, which is not.
Both processes are accomplished together with the command wf t (weight and Fourier
transform) command; the command f t performs only the Fourier transform and skips the
weighting step.

8.1 Weighting Function

Table 29 lists weighting and Fourier transform parameters and commands. The weighting
function used is governed by the following parameters:

* | b resultsin exponential weighting. A positive value givesthe desired line broadening
in Hz, which is then used to cal culate a decaying exponential function. A negative
value gives a resolution enhancement function.

» gf isaGaussiantimeconstant, in seconds, and definesa Gaussian function of theform
exp(—(t/gf)2).
» gf s shiftsthe center of the Gaussian functionexp(—( (t—gfs)/gf) 2).

» shisasinebell constant, in seconds. A positive value applies asinebell of the form
sin(t*p/ (2*sb)).A negative value applies a squared sinebell function of the
formsi n2(t*p/ (2*sh)).

» sbs isasinebell shift constant, in seconds. It allows shifting the origin of the sinebell
function according to the formulasi n( (t —sbs) *p/ (2*sb) ) . Again, the square
of thisfunction is applied if sb is negative.

* awc isan additive weighting constant that adds the constant awc to each value of the
weighting function. It isapplied after the sinebell and exponential function but before
the Gaussian function.

All these weighting functions can be applied simultaneously to the data. That is, one does
not first apply a decreasing exponential function, then apply a convolution difference
function, etc. Instead, all weighting functionsto be used are set, and then are applied
simultaneously as part of thewf t command. To remove a particular weighting function
from usg, itsvalue should besetto' n' (for not used). Its value is then displayed on the
screen by dg as “not used.”
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Table 29. Weighting and Fourier Transform Commands, Macros, and Parameters

Commands

ft* Fourier transform 1D data

resol v<(a, b) > Set resolution enhancement parameters

wit* Weight and transform 1D data

wti <(el ement _nunbe Interactive weighting

r)y>

* ft<(options, ><'nf'><,start><,finish><,step>)>,
ft('inverse', exp_num expansi on)
wft <(options, ><'nf'><, start ><, fini sh><, step>) >,
wit('inverse', exp_num expansi on)

Macros

gaussi an Set up unshifted Gaussian window function

pi 3ssbsq Set up pi/3 shifted sinebell-squared window function

pi 4ssbsq Set up pi/4 shifted sinebell-squared window function

sqcosi ne Set up unshifted cosine-squared window function

sqgsi nebel | Set up unshifted sinebell-squared window function

Parameters

awc {'n', number} Additive weighting const. in directly detected dimension

dcr v {string} Remove dc offsets from FIDs in special cases

f n { power of 2 number} Fourier number in directly detected dimension

gf {'n', number in sec} Gaussian function in directly detected dimension

gf s {'n', number} Gaussian shift constant in directly detected dimension

I b {'n', number} Line broadening in directly detected dimension

mat h {'i', 'f'} Fourier transform mathematics

sb {'n', number} Sinebell constant in directly detected dimension

sbs {'n', number} Sinebell shift constant in directly detected dimension

wtfile({" file User-defined weighting in directly detected dimension

Although the system allows the combination of sinebell, exponential and Gaussian
weighting, a combination of those can be difficult to understand and should only be used
after experimenting with theindividual parameters. The use of either Gaussian apodization
(withgf s=' n" ), which leadsto Gaussian line shapes, or line broadening (with | b greater
than 0), which leads to Lorentzian lineshapes, is especially critical for deconvolution.

Other line shapes cannot be handled by the deconvolution program, but may be appropriate
for 1D resolution enhancement or in absol ute-value 2D experiments. In any case, weighting
affectsthe integrals of different linesin different ways, and should be used with great care
if quantitative results are requested.

The command r esol v<( a, b) > setsdefaultsof a equal to 0.1 and b equal to 0.3 into
theformulas| b=-0. 318/ ( a*sw) , and gf =b* sw, thereby calculating “reasonable”
values for the resol ution enhancement parameters| b and gf . The argumentsa and b can
also be selected by the user.

Several macros exist that set weighting parametersto give certain window functions. These
includegaussi an, pi 3ssbsq, pi 4ssbsq, sqcosi n,and sqsi nebel | .

The parameter wt f i | e isavailablefor handling user-written weighting functions; seethe
manual VNMR User Programming for details
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8.2 Interactive Weighting

Thewt i command allows interactive setting of weighting parameters (I b, gf, gfs,
sb, sbs,andawc). If wt i iscaled withani ndex number as an argument (e.g.,

wti (3)), thedesired FID number in amulti-FID experiment is selected; otherwise, the
current index is used.

Tostartwt i from the menu system, select Adj Weighting in the 1D Data Processing Menu,
in the 2D Data Processing Menu, or in the 2D Interferogram Processing Menu

Duringthewt i display, asingle menu with thefollowing buttonsisactive (thismenuisnot
user programmable):

next -F‘idl ﬁl s_bl sbsl g_-F‘l g-l'-‘sl aucl r‘eturnl

Each button in this menu functions as follows:

next fid Increments the FID/interferogram index.

Ib Selects line broadening or exponential weighting. A negative value
gives resolution enhancement.

sb Selects the sinebell constant. A negative value gives squared
sinebell.

sbs Selects the sinebell shift constant (only if sinebell is active).

of Selects the Gaussian time constant.

ofs Selects the Gaussian time constant shift (only if Gaussian time
constant is active).

awc Selects the additive weighting constant.

return Returnsto the last menu beforewt i was entered.

Currently active weighting parameters can be changed by moving the mouse cursor to the
appropriate field in the weighting function box and pressing the left mouse button. New
valuesfor weighting parameters can also be typed in. Note that all other parameters, unless
set to “not used”, are also used to cal culate the weighting function.

To adjust FID intensity (parameter vf ), use the center mouse button within the FID box.
To adjust spectrum intensity (vs), use the center mouse button within the spectrum box.

The right mouse button turns off and on the display of the transformed spectrum, useful for
modifying the weighting function on slow terminals or large spectra

8.3 Fourier Transformation

Theft command Fourier transforms one or more FIDs without weighting applied to the
FID. To perform the same Fourier transform with weighting, use the command wf t . Both
ft andwf t perform ashift and phase rotation according to the parameters| sf i d and
phfi d, if these are set. Any dc level in the FID is automatically calculated and removed,
except whenwf t (' nodc' ) isused. Alternatively, the parameter dcr mv uses hardware
information to remove the dc offset values from the FID when ct =1.

For the Fourier transformation process, the parameter f n isthe number of pointsto be
Fourier transformed. Because of the type of algorithm used, this number must be a power
of two; typical numbers are 16384, 32768, or 65536 (often written as 16K, 32K, and 64K,
where K is equivalent to multiplying the number by 1024). The most common entry for f n
is' n' . Thisvalue specifies that however many data points (np) were acquired, the first
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power of two greater than or equal to np will beused asf n. If f n isgreater than np, or if
fnis' n' andnp isnot apower of two, the remaining pointsin the transform arefilled in
with values of zero (zero-filling). Thus there is no explicit zero-filling command; this
processis an implicit one governed by f n.

8.4 Phasing

212

Phasing spectramay be considered part of either data processing or data display; we treat
it here as part of data processing. Table 30 lists spectral phasing software tools.

Table 30. Phasing Spectra Commands and Parametersn

Commands

aph<(args)><:o0k, rp, | p> Automatic phase of rp and Ip
aphO<(args)><: ok, rp, | p> Automatic phase of zero-order term

aphx Perform optimized automatic phasing

av Set absolute-value mode in directly detected dimension
ds<(i ndex)>, ds<(options)> Display aspectrum

ph Set phased mode in directly detected dimension
phase( phase_change) Change frequency-independent phase rp

pwr Set power mode in directly detected dimension
Parameters

I p {-3600 to +3600 in degrees} First-order phasein directly detected dimension
r p {—360 to +360 in degrees} Zero-order phase in directly detected dimension

Performing a complex Fourier transformation produces two sets of data, referred to asthe
cosine and sine transforms, or the real and imaginary channels, respectively. In aimost all
cases, the absorption spectrum (peaks“in-phase”) and the dispersion spectrum (peaks“ out-
of-phase”) do not coincide with the real and imaginary channels, but must instead be
produced from alinear combination of the two channels.

Phase Parameters

The process of phasing aspectrum requires the determination of an angle 6 that can be used
to “mix” these two data sets to produce one data set, according to the formula:

absor ption spectrumy,, =

real channely* cosB + imaginary channelg,* sin@ [Eq. 3]
The process is complicated by the fact that phase angle 6 is a function of frequency:

6 =rp +(@-oup* Ip [Eq. 4]

where| p (left or first-order phase) and r p (right or zero-order phase) are constants that
must be determined.

Thefollowing is clear about the termsin Equation 4:
1 p isfrequency independent. Changesinr p affect all peaks in the spectrum equally.

* | p isfrequency dependent. Changesin | p affect peaks with a differing amount as a
function of frequency.

There are several waysin which| p and r p can be adjusted:

» Likeany parameter, they can berecalled with aparticul ar parameter set. Once entered,
they can also be entered directly (e.g., | p=—150).
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» Fully automatic phasing is aso provided with the aph command, which optimizes
both the frequency-dependent (I p) and the frequency-independent (r p) parameters,
and isindependent of the starting point. TheaphO command only adjustsr p. The
aphx macro optimizes parameters and arguments for the aph command. aphx first
performs an aph then calculates atheoretical valuefor | p. If | p set by theaph is
different from the calculated value by 10 per cent, the calculated value is used and an
aphO isperformed.

The command phase( phase_change) changesthe phase of al peaksin the spectrum
by adding phase_change to the current value of r p, then removing any excessinr p
more than 360°.

Autophase Algorithm

The automatic phasing algorithms aph and aph0O have been enhanced in several ways:
» Weighting parameters no longer affect the algorithms.
» Spectrawith very low signal-to-noise can be phased.

* Invivo spectra can be phased. These spectra are very difficult for most autophasing
algorithms.

» Spectrawith inverted lines can be phased. Such spectraincludes DEPT experiments or
selectively inverted lines obtained with shaped pulses. Thistype of phasing is difficult
for traditional autophasing algorithms, which cannot distinguish when alineisinverted
and when alineis normal.

The autophasing algorithm uses many rules that are used in amanual phasing procedure.
First, it finds the peak areas. Then, it estimates the correct phase for each peak. An initial
guess of thefirst order phasing parameter | p is made based on the estimated phases of two
“normal” peaks. The peaks are categorized into three classes: normal, inverted, and bad.
The peaksin the normal and inverted group will be used to find the optimal values for the
phasing parameters| p and r p. A final check is made to determine whether autophasing
was successful or unsuccessful.

Algorithms are complicated but fairly “intelligent.” The key point of an algorithmisto use
aset of fuzzy rulesto estimate the correct phase for each peak. The use of these rules makes
an agorithm less sensitive to the signal-to-noise ratio, weighting parameters, and the base
line quality. Fuzzy logic also makes it possible to do the classifications on the peaks.

The command aphb autophases Bruker data. Refer to the VNMR Command and Parameter
Reference for more information about this command.

Spectrum Display

The displayed spectrum is calculated in one of four mutually exclusive modes:

» The phase-sensitive modeis selected by the command ph. In thismode, the displayed
spectrum is calculated using the phase parameters| p and r p.

» The absolute-value mode is selected by the command av . In this mode, the displayed
spectrum is calculated according to the equation

absorption spectrum(w) = (real channel2(w) + imaginary channel2(w))Y/2

» The power mode is selected by the command pwr . In this mode, the displayed
spectrum isthe square of the displayed spectrum cal culated in the absol ute val ue mode.

» Thephase-angle modeis selected by the command pa. In thismode, each point in the
displayed spectrum isthe arctangent of the phase angle of thereal and imaginary point.
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Once a spectrum is displayed using the interactive display command ds, the spectrum can
be interactively phased by selecting the Phase button from the menu (see Chapter 9,
“Display, Plotting, and Printing,” for details). Any integral and cursors displayed along
with the spectrum are removed.

8.5 Advanced Data Processing

This section covers advanced data processing, including phase rotation, frequency shifting,

214

linear prediction, and interleaving FIDs. Table 31 lists the tools discussed.

Table 31. Advanced Data Processing Commands and Parameters

Commands

addpar ("1 p') Create parameters for linear prediction in np dimension
addpar (' ss') Create parameters for time-domain solvent subtraction
dgl p Display group of linear prediction parameters

ilfid Interleave FIDs during data processing

parfidss Create parameters for time-domain solvent subtraction
parlp Create parameters for linear prediction in np dimension
t move Left-shift FID to time-domain cursor

Parameters

| pal g {'Ipfft','Iparfft’}

| pext {number}

I pfilt {number}

| pnupt s {number}

| popt {'b"'f?}

| ppri nt {number}

| pt race {number}

I sfid{'n', number}

| sfrqg {number, in HZ}

phfi d {-360to +360, in deg.}
pr oc {'ft''rft"Ip}

ssfilter {'n, 10tosw/2, in Hz}
ssl sfrq{'n, number in HZ}
ssnt aps {1tonp/4}
ssorder {'n, 1to 20}
strtext {1tonp/2}

strtl p {number}

Linear prediction algorithm in np dimension

Linear prediction data extension in np dimension
Linear prediction coefficients to calculate in np dim.
Linear prediction number of data pointsin np dim.
Linear prediction algorithm data extension in np dim.
Linear prediction print output in np dimension
Linear prediction output spectrum

Number of complex pointsto left-shift np FID
Frequency shift of the fn spectrum in Hz

Zero-order phasing constant for np FID

Type of processing on np FID

Full bandwidth of digital filter to yield afiltered FID
Center of solvent-suppressed region of spectrum
Number of coefficientsin the digital filter

Order of polynomial to fit digitally filtered FID
Starting point for linear prediction data ext. in np dim.
Starting point for linear prediction calculation

FID Phase Rotation

The parameter | sf i d isaconstant used in left-shiftingthe FID. If | sfi d issettoavalue

other than' n' , the FID isleft-shifted by | sf i d complex points before weighting or

Fourier transformation is performed. The value for | sf i d must lie between 0 and np/ 2.

Theparameter phf i d isazero-order FID phasing constant. If phf i d isset to avalue other

than' n' , the FID isphase rotated by phf i d degrees before weighting or Fourier

transformation is performed.

Thet nove macro provides amethod of setting the parameter | sf i d—position the right
time cursor at the place that should be the start of the FID, then enter t nove to adjust the

parameter | sfi d.
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Frequency Shifting

The parameter | sf r g sets afrequency shift of spectral data, in Hz, with a negative value
resulting in peaks being shifted upfield (to the right) and a positive value in peaks being
shifted downfield (to the left). | sf r g operatesin the time domain on complex FID data,
and thus must be entered before any Fourier transformation is performed.

Data Processing Methods

All data processed in VNMR is processed using the method of Fourier transformation, but
there are three variations that are governed by the pr oc parameter:

* Most NMR data—including all data acquired on MERCURY-VX, MERCURY,
UNITYINOVA, UNITY plus, GEMINI 2000, UNITY, VXR, and Gemini spectrometers—
is acquired using simultaneously sampled (“true”) quadrature detection. This means
that two orthogonal (real and imaginary, or x and y, as you prefer) data points are
sampled at the same time and form a single complex data point in the FID. Such data
are processed using anormal complex Fourier transformation, using proc="ft'.

» Some spectrometers, notably those from Bruker Instruments, acquire pseudo-
guadrature data by sampling two orthogonal data points sequentially, rather than
simultaneously. Such datamust be processed using areal Fourier transformation, with
proc="rft'.Useconvert bru toconvert Bruker data (see Chapter 10, “ Storing,
Retrieving, and Moving Data,” for details).

» For simultaneously sampled data only, it is possible to include as part of the Fourier
transform processa“linear prediction,” described in the next section. proc="1 p' is
used to trigger this operation.

Linear Prediction

Raw time-domain data acquired during a pulsed NMR experiment can have two flaws:

 Early pointsin the FID may be distorted due to ahost of hardware characteristics, such
as preamplifier saturation, probe ringing, and filter non-linearities. Even on a perfect
spectrometer, these distortions cannot always be avoided.

» Theacquisitiontime of each FID may have been too short to allow for full decay of the
signal, leading to distortion in the Fourier transformed spectrum.

Both types of distortions can be solved using linear prediction. This usesthe “good” part
of the FID to analyze for the frequencies that are present in the signal, and then uses that
information to extend the FID either in areverse direction (to “fix” the first few “bad”
points) or in aforward direction (to eliminate truncation problems). Following this process,
the “new, improved” FID isthen Fourier transformed in the usual way.

INnVNMR, linear prediction isincorporated directly into the Fourier transform routine, so
that normally one does not see the “improved” FID, but merely the spectrum which results
from Fourier transforming the linear predicted FID. Thisis accomplished by setting
proc='1p" andthenentering ft orwft asusual. If you do wish to see the linear
predicted FID, it is possible to do so by entering ft (' noft"' ), which performsall the
steps of the Fourier transform routine except the actual Fourier transformation. You can
now seethe real points of the FID by setting | p=0 r p=0, or see the imaginary points by
setting | p=0 r p=90.

Since linear prediction involves solving a series of equations for appropriate coefficients
based on the actual FID, it involves quite a number of parameters and can be somewhat
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tricky to optimize (if not optimized properly, or if the data are not amenable, the analysis
may simply fail, just like any least-squares fit process may fail to converge).

The parameters required for linear prediction do not exist in standard parameter sets, but
can be created with the macro addpar (' | p' ) and displayed with dgl p (the macro
par | p functionsthe sameasaddpar (' | p' ) ). Refer to Table 31 for alist of linear
prediction parameters. Each parameter is described in detail in the manual VNMR
Command and Parameter Reference.

For more complex problems, linear prediction can even be run in aiterative fashion—first
extending backward, then forward, and perhaps again backward.

Users desiring more information on the algorithm implemented in the software, and on
linear prediction in general, are referred to H. Barkhuijsen, R. de Beer, W.M.M.J. Bovée,
and D. van Ormondt, J. Magn. Reson., 61, 465-481 (1985).

Solvent Subtraction Filtering

Numerous solvent suppression pulse sequences exist that reduce the signal from alarge
solvent peak to alevel where the desired resonances can be observed. Often, however,
experimental solvent suppression does not entirely eliminate an unwanted solvent peak.
Digital filtering of the data can further suppress or eliminate a solvent peak.

VNMR incorporates two algorithms for solvent subtraction by digital filtering:

* Inthefirst, called Ifs (low-frequency suppression), alow-pass digital filter is applied
to the acquired FID. Thisfilter severely attenuates al signals that lie outside the
passhand of thefilter, leaving only the on-resonance solvent signal and other low-
frequency signals that fall within the filter bandwidth. Thisfiltered FID isthen
subtracted from the original FID to remove the solvent peak contribution. The Fourier
transform of this FID gives the solvent-subtracted spectrum.

* Inthe second, called zfs (zero-frequency suppression), the acquired FID is also low-
pass filtered, but then the filtered FID isfit with a polynomial (specified by the
parameter ssor der ), and the polynomial is subtracted from the original FID. This
has the effect of removing from the FID only the signal that is exactly on-resonance.
The Fourier transform of this FID produces the solvent-subtracted spectrum.

The solvent subtraction parametersssfi |l t er, ssl sfrq, ssnt aps, andssor der
control processing. If these parameters do not exist in the current experiment, they can be
created by entering addpar (' ss').

The parametersssfi | t er and ssor der select the processing option as follows:

» The zfs (zero-frequency suppression) option is selected if both ssfi | t er and
ssor der are set to avalue other than “Not Used.”

* Thelfs (low-frequency suppression) option isselected if ssfi |l t er issettoavaue
other than “Not Used” and ssor der issetto “Not Used.”

» Thezfsand Ifs options are both turned off if ssfil t er issetto“Not Used.”

The characteristics of the low-pass digital filter used with the Ifs and zfs options can be
modified by changing the parametersssfil t er, ssl sfrq, andssnt aps:

e Thevaueof ssfilter specifiesthe full bandwidth of the low-pass filter applied to
the original FID toyield afiltered FID. Its default value is 100 Hz.

* Thevalue of ssl sf r q specifies the location of the center of the solvent-suppressed
region of the spectrum. Setting ssl sf r g to anon-zero value shifts the solvent-
suppressed region by ssl sfr g Hz. Settingssl sfrqgto' n' (the default value)
solvent suppresses a region centered about the transmitter frequency.
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» Thevalueof ssnt aps specifiesthe number of taps (coefficients) used for the digital
filter. The default value is 121 but the value can range from 1 to np/ 4. The more taps
in afilter, theflatter the passband response and the steeper the transition from passband
to stopband, giving a more rectangular filter. For the Ifs (low-frequency suppression)
option, the default is suitable. For the zfs (zero-frequency suppression) option, avalue
between 3 and 21 usually works better.

Additionally, if the zfs option is sel ected, the parameter ssor der specifiesthe order of the
polynomial used to fit the digitally filtered FID. The order can range from 1 to 20. The
default value is“Not Active.” If the Ifs option is selected, ssor der isnot used.

The quality of filtering with zfs diminishes rapidly as the solvent peak moves off the exact
center of the digital filter. It may be necessary to adjust | sf r g or ssl sf r g to movethe
solvent peak to within = 0.2 Hz of the center of the filter to obtain optimal solvent
suppression. The lfs option is less sensitive to small offsets, but typically removes or
distorts peaks near to the solvent peak.

Interleave FIDs

Thei | fi d command convertsamultiple FID element into asingle FID by interleaving
the FIDs. When invoked in an experiment of nf FIDs, each of np points,i | fi d sortsthe
datainto asingle FID of np* nf pointsthat can then betransformed. Theinterleaving takes
the first complex point of each of the nf FIDs and places them in sequential order in the
new FID. It then takes the second complex point from each of the nf FIDs and appends
them sequentially to the new FID. This operation is repeated for all complex points.
Althoughi | fi d adjusts np and nf , it does not alter other parameters such as sw.

CAUTION: Because ilfid alters the data irrevocably, it is strongly recommended that
you save the FID before using ilfid.

For further informationoni | f i d, including an example, refer to the VNMR Command
and Parameter Reference.
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Sections in this chapter:
* 9.1 “Interactive FID and Spectrum Display,” this page
e 9.2“Interactive FID Display,” page 221
» 9.3 "Stacked and Whitewashed FID Display and Plotting,” page 224
* 9.4 “Interactive Spectrum Display,” page 225
» 9.5“Spectral Display and Plotting,” page 231
* 9.6 “Integration,” page 238
e 9.7 “Plotting,” page 242
e 9.8“Plot Designer,” page 250
* 9.9"Printing,” page 260
* 9.10 “User-Controllable Line Drawing,” page 261
Display, plotting, and printing of data are highly individualized activities. Each user has

their own ideas about proper formats, necessary expansions, etc. For this reason, this
chapter more than any other should probably be read from beginning to end.

9.1 Interactive FID and Spectrum Display

Theinteractive display programs covered in this chapter are the df program for FID
display and the ds program for spectrum display. In the displays of these programs, you
can interact with the FID or spectrum in three different ways:

» Each mouse button can be label ed with the name and val ue of some display parameter;
different parameters are present depending upon the nature of the display. Theselabels
are highlighted in the lower right corner of the display screen. Clicking amouse button
produces a change in the corresponding parameter.

» Parameter values can be entered “by hand.” For example, typing vs =500 will change
the vertical scale of the displayed spectrum to 500 mm. It isnot necessary to “ exit” the
“display mode” and enter a“ parameter entry mode” to do this.

» Each function key can cause a different change in the display. Labels for the function
keys are always displayed at the top of the display screen. The action associated with
each function key may be invoked by pressing the appropriate function key on the
keyboard or by moving the mouse arrow to the appropriate label and clicking amouse
button. Using function keys, it is possible to take actions, such as display one or two
cursors, to rapidly expand the region between two cursors, to adjust the start and width
of the displayed FID or spectrum, and to return to the menu system.

Function keys that cause a change in display mode (for example, add a cursor to the
display) may also cause a reassignment of the mouse buttons. In each case, the mouse
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button will be changed, with the name of the parameter it controls. Until you have used the
system for sometime, itisagood ideato look at the mouse |abels before you click amouse
button to make sure you are changing the parameter you intend to change.

Display Parameters

FID and spectral display is governed by anumber of parameters. The FID region displayed
isdetermined by the“plot” parameterswf (width of FID) andsf (start of FID). Similarly,
the spectral region displayed is determined by the parameterswp (width of plot) and sp
(start of plot). These parameters are entered in seconds and Hz respectively (e.g.,
wp=1000).

Display of these parametersis controlled by the parameter axi sf (for FID display) or
axi s (for spectrum display); these are al so used to regul ate the labeling of plot scales, peak
frequencies, etc. axi sf istypically in seconds; axi s istypically in either p (ppm), h
(Hz), or k (kHz). For FID display, the parameter vf affectsthe vertical scale of the display.

For spectrum display, the parameter vs affects the vertical scale. Scale intensities depend
on the display mode:

* Inthenormalized (nn) display mode, the largest peak in the spectrum is automatically
found, then the display is normalized to make the peak vs mm high on the plot.

» Inthe absolute-intensity (ai ) mode, the appearance on the display screenisused asa
guideto adjust vf or vs to produce the desired vertical scale. This mode enables
comparing intensity from one experiment to another, a necessity for all arrayed
experiments.

The position of the display on the screen and the plotter is governed by the “ chart”
parameters, wc (width of chart) and sc (start of chart). Both are entered in units of
millimeters. For FID display, the parameter vpf positions the FID display vertically; for
spectrum display, the parameter vp positions the spectrum vertically andi o (integra
offset) positions the integral with respect to the spectrum (in units of millimeters).

Plotting

Thegeneral ruleof plotting isthat “what you seeiswhat you get;” the datathat is displayed
on the screen, or would be displayed on the screen if you type df or ds, iswhat will be
plotted on the page. Thisrule applies not only to the FID or spectrum but to the positioning
of each aswell. In other words, if the parameters are set to plot the FID or spectrum on the
left half of the plotted page, then adisplay of the spectrum will similarly display the FID or
spectrum on the | eft half of the screen.

Vertically aswell, full scale on the screen represents full scale on the plotter. This
relationship is used to adjust the vertical scaleinai mode, sincein that casevf orvs is
not the height of the largest peak. In nmmode, this fact is also used in casesin which the
largest peak is desired to be off-scale.

An exception to the general rule of plotting is provided by thewy si wy g parameter. If you
would prefer to scale the image to the full window, which should be easier to view, set
wysi wyg to' n' . Thissetting scales the window but does not change the ratio of the
image. To return to the normal “what you see iswhat you get” display, changewysi wyg
to'y'.
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9.2 Interactive FID Display

Thedf <(i ndex) > command, or the equivalent command df i d<(i ndex) >, enables
interactive manipulation of asingle FID. For arrayed 1D experiments or for 2D
experiments, a particular FID can be viewed by supplying the index number as an
argument. From the menu system, this program is opened by selecting the button Display
FID in the 1D Data Processing Menu.

The FID isleft shifted by the number of complex data points specified by the parameter
| sfi d.TheFID isalso phaserotated (zero-order only) by the number of degrees specified
by the parameter phfi d.

Table 32 lists commands and parameters associated with the interactive FID display.

Table 32. Interactive FID Display Commands and Parameters

Commands

df <(i ndex)>, df<(options)> DisplayasingleFID

dscal e* Display scale below spectrum or FID

* dscal e<(<axi s><,vertical _start><,display_start><, col or>)>
Parameters

axi sf {'s,;'m",u,'n’} Axislabel for FID displays and plots

crf {number, in sec} Current time-domain cursor position

del t af {number, in sec} Difference of two time-domain cursors

I sfid{'n', number} Number of complex points to |eft-shift np FID
phasi ng {10 to 100, in %) Control update region during interactive phasing
phfi d {'n',—360.0 to 360.0, in deg.} Zero-order phasing constant for np FID

vf {1le-61t0 1€9} Vertical scale of FID

vpf {number, in mm} Current vertical position of FID

vpfi {number, in mm} Current vertical position of imaginary FID

FID Display Menu
Figure 63 shows atypical display with aFID and a single vertical cursor.

"B vnmr

Figure63. Interactive FID Display (df Program)
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At thetop of the display isthe FID Display Menu with the following buttons (note that the
labels change on some of the buttons according to the mode the program isin):

Box Imaginargl Fulll st w{-‘l Dscalel Fhasel Returnl

These buttons function as follows:

Thefirst button is Box or Cursor, depending on if you are in the box or cursor mode:
Box Change to the box mode with two cursors.
Cursor Change to the cursor mode with one cursor.
The second button is Imaginary, Zero Imag, or No Imag, depending on which mode you are in:
Imaginary Display the imaginary FID.
Zero Imag Display theimaginary FID as all zero.

No Imag Remove the imaginary FID display.
The third button is Expand or Full, depending on if you are in the box or cursor mode:
Expand Expand the area between the cursors.
Full Display the full area.
The remaining buttons do not change labels:
sf wf Opens the interactive FID windowing mode, see bel ow.
Dscale Togglethedisplay of atimescaleunder the FID in unitsspecified by theaxi sf
parameter.
Phase Opens the interactive phasing mode.
Return Returns to the last menu active before entering the df display.

Controlling Cursors and FID Intensity

The cursor is controlled by moving the mouse arrow and pressing the |eft button on the
mouse. Alternatively, the left button on the mouse can be held down and the cursor tracks
movement of the mouse arrow. Moving the cursor updates the parameter cr f .

Pressing the right mouse button displays a second cursor to the right of the original cursor.
Pressing the right button of the mouse (or holding the right button down) causes this new
cursor to move to the mouse arrow. The second cursor may not be moved to the left of the
first cursor. Movement of the second cursor updates the parameter del t af , the difference
in seconds between the two cursors. If both cursors are displayed, pressing the left button
on the mouse enables both cursors to be moved by the same amount; this changes the
parameter cr f but not the parameter del t af .

The middle mouse button controlsthe FID intensity. Pressing thisbutton adjuststhe vertical
scale of the FID (parameter vf ) so that the FID intensity at the position of the mouse arrow
equalsthe vertical position of the mouse arrow. If the mouse arrow is positioned at the left
edge of the display, the vertical position of the display is adjusted to the vertical position of
the mouse arrow. Parameters affected are vpf i if theimaginary channel of the FID is
displayed and vpf if the imaginary channel is not displayed.

After an FID is displayed with the df command, parameter entry updates the FID.

Theleft and right mouse buttons differ only in their sensitivity. Full scale (top to bottom of
screen) corresponds to approximately 180° for the left button, and 20° for the right button.
Therefore, consider the left button the * coarse” adjust and the right button the “fine” adjust.

During the entire phasing process, only the update region centered between the vertical
cursorsis redisplayed to reflect the new phase parameter. The width of this update region
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is controlled by the global parameter phasi ng, which sets the percentage of the screen
display to be updated:

» phasi ng=20 causes only the region between the vertical cursorsto be updated.
» phasi ng=70 causes 70% of the screen to be updated.

Thevalue of phasi ng can vary between 10 and 100. Continue this process until the FID
in the update region is properly phased.

The middle button adjusts the vertical scale of the FID. It can also cause the latest phase
correction to be applied to theentire FID. To apply thisphase correction, position the mouse
arrow at apoint on the FID that is on-scale and click the center button. Thiswill leave the
vertical scale unaffected but will recal culate the phase of the entire FID. Clicking the center
button above or below the FID will raise or lower the vertical scale.

Note that the “real” display showsthe real FID (channel A) when phfi d='n"' or 0. If
phfi d=90, the“real” display showsthe imaginary FID (channel B).

Interactive FID Windowing

The sf wf button activates the interactive FID windowing mode. No cursors are displayed.
The left mouse button adjusts the starting time of the displayed FID. Position the mouse
arrow at some position, click the left mouse button, and a cursor is displayed at the selected
time. Moving the mouse arrow to another positioninthe display and clicking theleft mouse
button drags the cursor-defined time to that new mouse arrow position.

The right mouse button adjusts the width of the displayed FID. Position the mouse arrow
over some spectral region, click the right mouse button, and a horizontal and a vertical
cursor intersect at the mouse arrow. Moving the mouse arrow above or below the horizontal
cursor adjusts the width of the FID display. The start of the FID display is aso adjusted so
that the position of the displayed vertical cursor remains constant. The further the mouse
arrow is moved from the horizontal cursor, the larger the size of the relative change.

Interactive Phasing Mode
The Phase button activates the interactive phasing mode:

1. Positionthe mouse arrow onaFID region of interest, about halfway vertically up the
screen, and click the left mouse button.

A horizontal cursor intersects at the mouse arrow and two vertical cursorsare placed
on either side of the mouse arrow. A small region of FID isdisplayed in a different
color if acolor display is present; only this spectral region isinteractively updated.

2. Move the mouse above or below the horizontal cursor, but within the two vertical
cursors. Click the left or right button to adjust the FID phase parameter phf i d.

Click the mouse above the horizontal cursor to increase phf i d. Click below the
horizontal cursor to decrease phf i d. Place the mouse arrow right on the horizontal
cursor and click the left button to restore the initial phase.

3. Toexit theinteractive phasing mode, make another selection from the menu. Select
the Cursor or Box button if no other choiceis desirable.
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9.3 Stacked and Whitewashed FID Display and Plotting

Table 33 lists commands and parameters available for stacked and whitewashed FID
display and plotting. All new parameter sets have the FID display parametersdot f | ag,
axi sf,vpf,vpfi,crf,anddel t af defined. Because old parameter sets might not
have these parameters defined, the macro addpar (' fi d' ) isprovided to create these
parameters in the current experiment (the macrof i dpar functions the same as
addpar (' fid')).

Table 33. FID Display and Plotting Commands and Parameters

Commands
addpar (' fid") Add parameters for FID display in current experiment
df s* Display stacked FIDs
df sa* Display stacked FIDs automatically
df san* Display stacked FIDs automatically without screen erase
df sh* Display stacked FIDs horizontally
df shn* Display stacked FIDs horizontally without erasing screen
df sn* Display stacked FIDs without erasing screen
df ww* Display FIDsin whitewash mode
fidpar Add parameters for FID display in current experiment
pf ww* Plot FIDs in whitewash mode
pl fid* Plot FIDs
* df s<(<start><,finish><,step><,"all'|"'inmg" ><, col or>)>
df sa<(<start><,finish><,step><,"all'|"img" ><, col or>)>
df san<(<start><,finish><,step><,"all'|"inmag" ><, col or>)>
df sh<(<start><,finish><,step><,"all'|"inmg" ><, col or>) >
df shn<(<start><, finish><,step><,"all'|"img" ><, col or>) >
df sn<(<start><,finish><,step><,"all"'|"inmg" ><, col or>) >
df wi(<start><,finish><,step><,"all'|"img" ><, col or>)>
pfww(<start><, finish><,step><,"all"'|"inmg" >)>
pl fid<(<start><,finish><,step><,"all'|"'inmg' ><, pen>)>
Parameters
axi sf {'s,;'m".'u,'n?} Axislabel for FID displays and plots
crf {number, in sec} Current time-domain cursor position
del t af {number, in sec} Difference of two time cursors
dotflag {'ny} Display FID as connected dots
ho {number, in mm} Horizontal offset
I sfid{'n, number} Number of complex pointsto left-shift np FID
phfid {'n',-360 to 360, in deg} Zero-order phasing for np FID
sc {0towcmax, in mm} Start of chart
sf {Otoat, in sec} Start of FID display
vf {1le-61to 19} Vertical scale of FID
vo {number, in mm} Vertical offset
vpf {number, in mm} Current vertical position of FID
vpfi {number, in mm} Current vertical position of imaginary FID
we (5 to wemax, in mm} Width of chart
wf {0to at, in sec} Width of FID plot

Stacked FIDs

The df s command displays one or more FIDs as a stacked display in which each FID is
offset horizontally and vertically from the previous FID. The position of thefirst FID is
governed by the parameterswec, sc, and vpf . Each subsequent FID is positioned relative
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tothe preceding FID by the offset parameters vo and ho. For a“left-to-right” presentation,
ho isusualy negative; for a*“bottom-to-top” presentation, vo is positive. The syntax for
df s isthefollowing:

df s<(<start><,finish><,step><,"all"'|"inmg' ><, col or>)>

For arrayed 1D or 2D data sets, a particular FID can be viewed by supplying the index
number asan argument. Multiple FIDs can be displayed by supplying theindices of thefirst
and last FIDs. The optional st ep argument isthe increment for the FID index (the default
is1).1f " i mag' issupplied asakeyword argument, only the imaginary FID channel is
displayed (the defaultis' al | ' , to display all FIDs). A color (' red' ,' green',

" bl ue' , etc. ) can be supplied as an argument as well.

The following commands are variations of df s and use the same arguments as df s:

» df sn functions the same as df s except the graphics screen is not erased before the
display starts. This allows composite displays of many FIDs to be created.

» df sadisplaysoneor more FIDsautomatically by adjusting the parametersvo and ho
tofill the screenin alower |€eft to upper right presentation (wc must be set to less than
full screen width for this to work). The position of thefirst FID is governed by
parameterswec, sc, and vpf .

» df san functionsthe sameasdf sa except the graphics screenisnot erased before the
display starts. This allows the creation of composite displays of many FIDs.

» df sh displaysone or more FIDs horizontally by setting vo to zero and adjusting ho,
sc, andwe to fill the screen from left to right with the entire array. The position of the
first FID is governed by parameterswc, sc, and vpf .

» df shn functionsthe sameasdf sh except the graphics screenisnot erased before the
display starts. This allows composite displays of many FIDs to be created.

Thepl fi d command plotsone or more FIDs as a stacked display. This command usesthe
same argumentsasdf s and functionsthe same asdf s except, instead of displaying FIDs,
pl fi d plotsthe FIDs, and instead of a screen color, pl fi d can be supplied with a pen
number (' penl',' pen2',' pen3', etc.) asan optiona argument.

Whitewashed FIDs

The df ww command displays whitewashed FIDs—a display in which FIDs after the first
ones are blanked out in regions in which they are behind the earlier FIDs. Other than the
differencein displays, df wwand df s function the same and use the same arguments.

The pf ww command plots whitewashed FIDs. This command functions the same asdf ww
except that pf ww plots FIDs and does not use the col or argument.

9.4 Interactive Spectrum Display

After dataistransformed, a spectrum becomes available for display and plotting. The
normal spectrum display programisds, which enablesinteractive manipulation of asingle
1D spectrum. ds isentered by thecommand ds<( i ndex) > or from the menu system by
selecting one of the buttons Transform or Weight, Transform in the 1D Data Processing
Menu. Table 34 lists commands and parameters associated with the interactive spectra

display.
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Table 34. Interactive Spectrum Display Commands and Parameters

Commands

cz<(freql,freq2,...)> Clear integral reset points

ds<(i ndex) >, ds<(options)> Display aspectrum

i nset Display an inset spectrum

Parameters

cr {number} Current cursor position

del t a {number, in Hz} Difference of two frequency cursors

i nt mod {'off', 'full’, 'partial'} Integral display mode

i 0 {0to 200, in mm} Integral offset

i s {1to 1e9} Integral scale

| p {3600 to +3600, in deg.} First-order phase on directly detected dimension
I vl {number} Zero-order baseline correction

I vlitlt {number} Control sensitivity of | vl andt | t adjustments
phasi ng {10 to 100, in %} Control update region during interactive phasing
r p {—360to +360, in deg.} Zero-order phase on directly detected dimension
tlt {number} First-order baseline correction

vp {—200 to +200, in mm} Vertical position of spectrum

vs {le-6to 1€9} Vertical scale

Interactive 1D Spectrum Display Menus

Upon entry to ds, the screen contains a spectrum similar to Figure 64.

= vnmr

delta

cr is
131.1

Figure 64. Interactive Spectrum Display (ds program)

At the top of the display isthe Interactive 1D Spectrum Display Menu with the following
buttons (the label s change on some of the buttons according to the mode the programisin):

Boxl Part Integrall Fulll sp wpl I’Iarkl Phasel El—»

Resetsl Dscalel Lvl/Tlt.l Set, Intl El Pboxl Returnl
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The buttons on the Interactive 1D Spectrum Display Menu function as follows:

Thefirst button is Box or Cursor, depending on if you are in the box or cursor mode:
Box Change to the box mode with two cursors.
Cursor Change to the cursor mode with one cursor.

The second button is No Integral, Full Integral, or Part Integral, depending on which integral
display mode you are in:

No Integra Hide theintegral display.
Full Integral Display all integral regions.
Part Integral Display every other region.
The third button is Expand or Full, depending on if you are in the box or cursor mode:
Expand Expand spectral region between cursors to the full width of chart.
Full Set displayed spectrum to its full spectral width.
The remaining buttons do not change labels:
spwp Open an interactive spectral windowing mode, described below.
Mark If selected in the cursor mode, the position and spectral intensity at that point

are displayed and writteninto afilemar k1d. out in the current experiment
directory file (e.g., / horre/ vnnr 1/ vnnr sys/ exp2/ mar k1d. out) . If
selected in the box mode, the values of both cursor positions, the spectral
intensity of the maximum between the cursors, and the total integral between
the cursors are displayed and written into thefile.

Phase Open an interactive phasing mode, described bel ow.

Th Togglesthedisplay of ahorizontal cursor. Theleft mouse button positionsthis
cursor at the mouse arrow position. The middle mouse button adjusts the
scale, as described below.

resets Open an interactive integral reset mode, see below.

Dscae Toggle on and off the display of a scale below the spectrum.

LvI/TIt Open interactive zero- and first-order baseline correction mode, see below.
Set Int Set the value of an integral .

Ref Set spectral referencing.

Pbox Open the Pbox menu (see the manual User Guide: Liquids)

Return Return to the last menu active before entering ds.

Controlling the Cursors and Spectral Intensity

The cursor is controlled by moving the mouse arrow and pressing the left mouse button.
Alternatively, the left mouse button can be held down and the cursor will track any
movement of the mouse arrow. The parameter cr is updated by movement of this cursor.

Pressing the right mouse button will display a second cursor to the right of the original
cursor. Subsequent depression of the right mouse button (or holding the right button down)
will cause this new cursor to move to the mouse arrow. The parameter del t a will be
updated by movement of this second cursor. This second cursor may not be moved to the
left of the first cursor. If both cursors are displayed, depression of the left mouse button
enables both cursorsto be moved by the same amount. That is, the parameter cr ischanged
but the parameter del t a is not changed.

The middle mouse button controls the spectral intensity. Pressing this button causes the
vertical scale of the spectrum (parameter vs) to be adjusted so that the spectral intensity at
the position of the mouse arrow equals the vertical position of the mouse arrow. If an
optional integral isdisplayed when the middle mouse button is depressed, theintegral scale
(parameter i s) will be adjusted so that the integral intensity at the position of the mouse
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arrow equals the vertical position of the mouse arrow. If the mouse arrow is positioned at
theleft edge of thedisplay, the vertical position of thedisplay will be adjusted to the vertical
position of the mouse arrow. The parameter affected will bei o if theintegral isdisplayed
or vp if theintegral is not displayed.

Interactive Spectral Windowing Mode

The sp wp button activates interactive spectral windowing mode. No cursors will be
displayed. The left mouse button is used to adjust the starting frequency of the displayed
spectrum. Position the mouse arrow at some position and click the left mouse button. A
cursor will be displayed at the selected frequency. Moving the mouse arrow to another
position in the display and clicking the left mouse button will “drag” the cursor defined
frequency to that new mouse arrow position.

The right mouse button is used to adjust the width of the displayed spectrum. Position the
mouse arrow over some spectral region and click the right mouse button. A horizontal and
avertical cursor will intersect at the mouse arrow. Moving the mouse arrow above or below
the horizontal cursor will adjust width of the spectral display. The start of the spectral
display will also be adjusted so that the position of the displayed vertical cursor remains
constant. The further the mouse arrow is from the horizontal cursor, the larger the size of
the relative change.

Interactive Phasing Mode

The Phase button starts the interactive phasing mode. Any integral and cursorsthat are
displayed along with the spectrum are removed.

Position the mouse arrow on a spectral region of interest toward the right side of the
spectrum, about halfway vertically up the screen, and click the left mouse button. A
horizontal cursor will intersect at the mouse arrow. Two vertical cursors will be placed on
either side of the mouse arrow. A small region of the spectrum will be displayedin a
different color, if acolor display is present, and only this spectral region will be
interactively updated. Now moving the mouse above or below the horizontal cursor, but
within the two vertical cursors, and clicking the left or right button will adjust the zero-
order or frequency-independent phase parameter r p. Clicking the mouse above the
horizontal cursor will increaser p (cause a clockwise rotation of the peaks), while clicking
below the horizontal cursor will decreaser p (and cause a counter-clockwise rotation).
Placing the mouse arrow right on the horizontal cursor and clicking the left button will
restore the initial phase.

The left and right button of the mouse differ only in their sensitivity. Full scale (top to
bottom of the screen) correspondsto approximately 180° for theleft button, and 20° for the
right button, and hence you can consider the left button the “coarse” adjust and the right
button the “fine” adjust.

During thisentire process, only the update region centered between the vertical cursorswill
be redisplayed to reflect the new phase parameter. The width of this update regionis
controlled by the global parameter phasi ng, which sets the percentage of the screen
display to be updated. phasi ng=20 will cause only 20% of the screen to be updated;
phasi ng=70 will cause 70% of the screen to be updated. The value of phasi ng can
vary between 10 and 100. Continuethis process until the peak or peaksin the update region
are properly phased.

Now move the mouse arrow to another region of the spectrum, near the left edge of the
display, outside the vertical cursors, and click the left mouse button again. The frequency-
independent phase-correction made so far will first be applied to the entire spectrum. A new
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horizontal cursor will be displayed at the mouse arrow, and two new vertical cursors will
be displayed on either side of the mouse arrows. The mouse will now control the first-order
or frequency-dependent phase parameter | p. Clicking the left or right button above or
below the horizontal cursor will now increase or decrease | p, and will also changer p so
that the phase at the center of the previous region bracketed by the vertical cursorswill be
held constant. This process eliminates or substantially reduces the necessity to iteratively
adjust thetwo parametersr p and | p. Aswith the zero-order correction, theleft button acts
asa‘“coarse” adjust, and the right button asa“fine.”

Each time the mouse arrow is moved outside of the two vertical cursors and the mouse
buttonisclicked, anew update region is defined bel ow the mouse arrow and new horizontal
and vertical cursors are displayed. Subsequent first-order phase changes causes the zero-
order phase to be adjusted such that the phase angle at the center of the previous region
bracketed by the vertical cursors remains constant. If you wish to return to the zero-order
phase correction, the Phase button in the menu must be resel ected.

The middle mouse button adjusts the vertical scale of the spectrum. In addition, it causes
the latest phase correction to be applied to the entire spectrum. To do this, position the
mouse arrow at the very top of a peak that is on scale, and click the center button. This
leaves the vertical scale unaffected but recal cul ates the phase of the entire spectrum.
Clicking the center button above or below the peak raises or lowers the vertical scale.

To exit theinteractive phasing mode, make another selection from the menu; thefirst button
(Cursor or Box) is always an appropriate choice if no other choice is desirable.

Interactive Integral Reset Mode

The resets button activates the interactive integral reset mode. No cursors are displayed.
The left mouse button defines an integral reset at the current mouse arrow position. The
right mouse button removes an integral reset closest to the current mouse arrow position.
The middle mouse button adjusts the scale, as described above.

Theintegral does not have to be displayed. However, if the integral is displayed in the
“partia” mode, the normally blanked regions are displayed as dotted lines. To clear the
integral reset points before beginning, the command ¢z must be used; no menu choiceis
provided for this action.

Interactive Zero- and First-Order Base Correction Mode

The LvI/TIt button activates interactive zero and first order baseline correction mode. The
zero order correction is represented by thel vl parameter; the first order correction is
represented by thet | t parameter. If no integral is displayed when the Ivi/tlt button is
activated, theintegral is automatically displayed.

Position the mouse arrow on an integral region of interest, about halfway vertically up the
screen, and click the left mouse button. A horizontal cursor will intersect at the mouse
arrow. Two vertical cursorswill be placed on either side of the mouse arrow. Now moving
the mouse arrow above or below the horizontal cursor, but within the two vertical cursors,
and clicking theleft or right button will adjust the zero-order baseline correction parameter
I vl . Clicking the mouse above the horizontal cursor will increasel vl , while clicking
below the horizontal cursor will decrease| vI . Placing the mouse arrow right on the
horizontal cursor and clicking the mouse button will restore the initial baseline correction
value.

Now move the mouse arrow to another region of the spectrum, outside the vertical cursors,
and click the left mouse button again. A new horizontal cursor will be displayed at the
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mouse arrow, two new vertical cursorswill be displayed on either side of the mouse arrow,
and asingle vertical cursor will be displayed in the middle of the region wherel vl was
being updated. The mouse will now control the first-order baseline correction parameter

t I t. Clicking theleft or right mouse button above or below the horizontal cursor will now
increase or decreaset | t , and will also changel vl so that the total drift correction at the
single vertical cursor in the middle of the previous region will be held constant. This
process eliminates or substantially reduces the necessity to iteratively adjust the two
parameters| vl andt | t . Aswiththe zero-order correction, placing the mouse arrow right
on the horizontal cursor and clicking the mouse button will restore the initial baseline
correction values.

Each time the mouse arrow is moved outside the two vertical cursors and the mouse button
isclicked, anew vertical and horizontal cursor is displayed. The parameter adjustment
aternates between adjusting only thel vl parameter and adjusting boththel vl andt | t
parameters.

The left and right mouse buttons both adjust the baseline correction parameters and differ
only in their sensitivity. The left button causes changes a factor of eight times larger than
the right button, and hence you can consider the left button the “ coarse” adjust and theright
button the “fine” adjust. The overall sensitivity of these adjustments can also be controlled
by the parameter | vl t | t . This parameter is a multiplier, with adefault value of 1.0, for
the size of the changes. To make larger changes, makel vl t | t larger than 1.0. To have
finer control, set| vl t 1t to be between 0.0 and 1.0.

The middle mouse button adjusts the integral scale (parameter i s) or the integral offset
(parameter i 0), exactly as whenever an integral is displayed.

To exit theinteractive baseline correction mode, make another selection from the menu; the
first button (Cursor or Box) is always an appropriate choice if no other choice is desirable.

Setting the Integral Value

1. Position acursor over anintegral region, and then pressthe Set Int button to display:
Current integral is xx. New val ue?

2. Enter the value you want to assign to that integral region.

Setting the Reference Position

1. Position acursor on the reference line, and then press the Ref button to display:
New reference value (in ppm?

2. Enter the value you want to assign to that line.

Interactive Inset Display

Thei nset command displays the part of the spectrum between the two cursorsin ds as
aninset. Thevertical position of thei nset spectrum is shifted up about one-quarter of the
height of the whole display window. The old spectrum remains on the screen, but the
parameters shown at the bottom are now relevant to the inset display. If present, theintegral
trace and the scale are duplicated with thei nset spectrum.
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After running i nset , you can shift the displayed spectrum, expand it, or even contract it
with the left and right mouse buttons and the following menu (notice that the label s change
on some of the buttons according to the mode the programisin):

Boxl SC wcl Fulll sp wpl plotl El Returnl

These buttons function as follows:

Thefirst button is Box or Cursor, depending on if you are in box or cursor mode:

Box Change to the box mode with two cursors.
Cursor Change to the cursor mode with one cursor.
The second button does not change |abels:
scwc Interactively adjust start of the display and its width on the screen.
The third button is Expand or Full, depending on if you are in the box or cursor mode:
Expand Expand the area between the cursors.
Full Display the full area.
The remaining buttons do not change labels:
spwp Interactively adjust the starting frequency and width of frequencies displayed
in the spectrum
plot Plot the spectrum, and if displayed, the integral and the scale.
ds Return to the ds menu without erasing the display.
Return Return to the 1D Display Menu.

While working with thei nset display, the mouse buttons function as follows:

» Theleft mouse button positions the cursor or pair of cursors. In the sc wc mode, the
left button adjuststhe starting position of the display. In the sp wp mode, theleft button
adjusts the starting frequency in the display.

» The center mouse button changes the vertical scale of the spectrum or integral so that
it goes through the current mouse position. If the mouse cursor is positioned at the left
edge of the spectrum, the horizontal position of the spectrum or integral is adjusted.

» Theright mouse button positions the second cursor relative to thefirst cursor. In the sc
wc mode, the right button adjusts the width of the display on the screen. In the sp wp
mode, the right button adjusts the width of frequencies displayed.

9.5 Spectral Display and Plotting

Table 35 lists spectral display commands and parameters, and Table 36 lists commands
primarily associated with plotting of spectra.

The two tables work together. The toolsin Table 35 are used to set up the spectra on the
screen for plotting using the toolsin Table 36.

Display Parameters

Parameters intended mostly for spectral display include vs, sp, wp, vp, cut of f, th,
axi s,rfp,andrfl. Thes,fr,andr macrosallow workingwiththedisplay parameters
asaset:

* The s macro saves a copy of the current values of al display parameters as a display
parameter set. Up to nine sets can be saved, with the labels set 1, set, 2, etc. The s
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Table 35. Spectral Display Commands and Parameters

Commands

a
center

crl

dl | *

dpf *

dres*

dscal e*
dtext<(file,x,y)><:xn,yn,inc>
f

frset _nunber,
full

| eft

nl <: hei ght <, frequency>>

nm

noi sl mg( max_noi se) >

rset _nunber, r(set_nunber)

right

ri <(frequency)>

sset _nunber, s(set_nunber)
setref*

set of f set (nucl eus, ppm : of f set
split

t hadj *

tmsref:tms_found

vsadj <(hei ght) >

vsadj 2<( hei ght) >: fact or
vsadj c<( hei ght) >

vsadj h<(hei ght <, do_not _i gnor e) >
zoom( wi dt h)

fr(set_nunber)

Parameters

ai g {'a''’nm?}

axi s {'h''p 'k}

cut of f {number, in mm}
cut of f {number, in mm}

g {'pha pur’, pal

Select absolute intensity mode

Set display limits for center of screen

Clear referenceline

Display listed line frequencies and intensities
Display peak frequencies over spectrum
Measure linewidth and digital resolution
Display scale below spectrum or FID
Display atext file in the graphics window
Set display parameters to full spectrum

Full recall of adisplay parameter set

Set display limits for afull screen

Set display limitsto left half of screen
Position cursor at nearest line

Select normalized intensity mode

Adjust vertical scale to limit noise level
Recall display parameter set

Set display limitsto right half of screen

Set reference line

Save display parameters as a set

Set frequency referencing for proton spectra
Calculate offset frequency for given nucleus and ppm
Split difference between two cursors

Adjust threshold for peak printout
Reference spectrumto TMS

Adjust vertical scale

Adjust vertical scalein powers of two
Adjust vertical scale of carbon spectra
Adjust vertical scale of proton spectra
Adjust display to given width

* dl I <(' pos' <, noi se_mnul t>) ><: nunber _| i nes, scal e>
dpf <(<'nol ' ><, "' pos' ><, noi se_mnul t><,"'| eader' ><, | engt h>) >
dres<(<freq<, fractional _hei ght>>)>:1inew dth,digital _resolution
dscal e<(<axi s><,vertical _start><,display_start><, col or>)>
setref<(nucl eus)>:$rfl, $rfp, $reffrq, $refpos
t hadj <(maxi mum _peaks<, noi se_mul t<, |l argl<, || arg2>>>)>

Absolute intensity group

1D axislabel for displays and plots

Data truncation limit

Data truncation limit

Data display mode, directly detected dimension

rfl {number, in Hz} Reference peak position
rf p {number, in Hz} Reference peak frequency
t h {0to 19, in mm} Threshold
vp {-200 to +200, in mm} Vertical position of spectrum
vs {1e-6to 1e9} Vertical scale
wysi wyg {'y','n} Set plot display or full display
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Table 36. Spectral Plotting Commands and Parameters

Commands

aexppl <(expansi on_factor)>  Automatic plot of spectral expansion
pl * Plot spectra

p! c<(pl t nod) > Plot carbon spectrum

p! h<(pl t nrod) > Plot proton spectrum

pl 1 <(x,y, mni numy)> Plot alinelist

p! p<(pl t rod) > Plot phosphorus spectrum

pl ot Automatically plot spectra

pl ot 1d Plotting macro for simple (non-arrayed) 1D spectra
ppf * Plot peak frequencies over spectrum
pscal e* Plot scale below spectrum or FID

* pl<(<start,finish,step><,"int'><,"all'><,options>)>
ppf <(<'nol I' ><, ' pos' ><, noi se_nul t><, " top' >) >,
ppf <(<' nol I' ><," pos' ><, noi se_mul t ><,' | eader' ><, | engt h>) >
pscal e<(<' fid' ><,axi s><,vertical _start><, plot_start><, pen>)>

Parameters

hz mm{ number} Scaling factor for plots
pl t nod* Plotter display mode
sp {number, in Hz} Start of plot

wp {number, in Hz} Width of plot

* pl t mod {'off"'fixed,'full’,'standard','user’,'variabl e’}

command isentered as s#, where# isthe number from 1 to 9 of the display parameter
set, (e.g., entering s 3 saves set 3).

» Thefr macro, entered asf r #, where# rangesfrom 1to 9 (e.g., f r 3), performsafull
recall of display parameter set #, setting current display parameters to those values.

e Ther macro, entered asr #, where # rangesfrom 1to 9 (e.g., r 3), recalls most of
display parameter set # except phase parameters, drift correction parameters, integral
reset parameters, and reference parameters.

The vertical position (in mm) of the spectrum with respect to the bottom of the display is
set by the vp parameter. Thecut of f parameter defines the distance above and below the
current vertical position at which the spectrum is truncated. For example, cut of f =50
will truncate dataat vp+50 mm and vp- 50 mm.

Vertical Scale Adjustment

Two vertical scaling modes are available, normalized and absolute intensity:

» The nmcommand selects the normalized display mode in which spectra are scaled so
that the largest peak in the spectrum isvs mm high.

* Theai command selects the absolute-intensity mode in which the scale is kept
constant from spectrum to spectrum. Thisallows comparison of peak heightsfrom one
spectrum to another.

The modes are mutually exclusive— the system is always either in normalized or absolute-
intensity display mode. The ai g parameter contains the result of theai or nmcommand.
It can be queried (ai g?) to determine which display mode is active.

Thevsadj macro automatically setsthe vertical scale adjustment vs intheai mode so
that the largest peak is0. 9* (we2nmax—vp—sc2) mmtal. The syntax is

01-999160-00 A0800 Getting Started: VNMR 6.1C 233



Chapter 9. Display, Plotting, and Printing

234

vsadj <( hei ght) >. Include hei ght asan argument to specify the desired height, in
mm, of the largest signal in the displayed portion of the spectrum.

Themacrosvsadj h andvsadj ¢ functionthesameasvsadj except that the solvent and
TMS signals are disregarded from their respective proton or carbon spectrafor the vertical
scale adjustment. vsadj h also hasthedo_not _i gnore _sol vent argument that
changesvsadj h actionsto include the solvent line and to exclude only the TM S line.

Thevsadj 2 macro adjusts the vertical scale by powers of two as required for expansion
plots. The syntax isvsadj 2<( hei ght) >: scal i ng_f act or . The argument

hei ght isusedthesameasinvsadj .scal i ng_f act or returnsthe ratio of the new
compared to the old value of vs to the user or the calling macro.

Thenoi sl mmacro limits the noise present in a spectrum by reducing the vertical scale
vs. If the noise is smaller than the noise limit, vs isleft untouched. The noise limitisin
single root-mean-square noise size; the peak-to-peak noise (width of the noise band) is
about twice that value. The noiseis determined by taking the smallest value from four 5%
regionsat theleft end of the spectrum. Any filter cutoff at the end will decrease the apparent
noise in the spectrum, and therefore increase the noise limit in the central part of the
spectrum. Because of the particular agorithm used in this macro, signals at the left end of
the spectrum should not affect the result of noi s| m An optional argument, max_noi se,
can be entered to noi sI m max_noi se isthe maximum root-mean-square size, in mm,
of the noise (the default is 2).

Line Listings

Thenl command moves displayed cursor to nearest line and displays its height and
frequency (in Hz and ppm).

Thedl I command displays line frequencies and intensities that are above a threshold
defined by the parameter t h. The number of lines and a scaling factor for line amplitudes
can be returned to the caller. Thelist of line frequencies abovet h isstored by thel | fr g
parameter. Freguency units are defined by the parameter axi s. Frequencies are stored in
Hz and are not adjusted by parametersr f | andr f p. Theargument noi se_nul t todl |
enables suppressing noise peaks. The default value of noi se_nul t is3. A smaller value
results in more peaks, alarger value results in fewer peaks, and avalue of 0.0 resultsin a
linelisting containing all peaks abovet h. Thelist of line amplitudes abovet h isstored by
thel | anp parameter. Amplitudes are stored as the actual data point value; they are not
scaled by vs.

Thet hadj command adjusts the threshold t h to select peaks. The syntax is
t hadj <( maxi mum peaks<, noi se_mult<, |l argl<, || arg2>>>)>

where, the maxi num _peaks specifies the maximum number of peaks desired above the
threshold (the default iswc/4), noi se_nul t isanoise multiplier used to calculate the
minimum value for t h from the size of the root-mean-square noise (the default is 3), and
Ilarglandl | ar g2 are argumentsfor thenoi se_rul t and akeyword, respectively,
senttothenl | command used insidet hadj .

Thedpf command displays peak frequencies, in units specified by the axi s parameter,
on the graphics screen, selecting only those peaks greater thant h high. Among the options
fordpf are' nol | ', pos',and noi se_mnul t. Thecommand dpf (' nol | ")
displays peak frequencies using the last previouslinelisting and dpf (' pos' ) displays
positive peaks only. Any subsegquent changesin the display will requireanew ds command
to erase the displayed frequencies. Thenoi se_rmul t argument suppresses noise peaks
and uses the same values as given for thedl | command above. Control of label position
isavailable through the optiona ' | eader' ,' t op' , and | engt h arguments.
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Thedscal e command displays a scale under the spectrum or FID. The syntax is
dscal e<(<axi s><,vert_start><, di spl ay_start><, col or>)>

where axi s specifiesthe units, verti cal _st art isthevertica position,
di spl ay_st art modifies the start of the plot, and col or isthe color of the scale.

Line Resolution

Thedr es command displays the resolution of aline, aswell asthe limiting digital
resolution of the spectrum, selected by the displayed cursor. The resolution is determined
by awidth at half-height algorithm and not by |east-squares.

Referencing
VNMR frequency referencing is based on a number of parameters:

rfl Reference line — The distance, in Hz, of the reference line from the right
edge of the spectral window. Thislineisthe spectral position used to set
thereferencing. It can bethe signal of afrequency standard (suchasTMYS),
or any line (such asasolvent signal) with aknown chemical shift (in ppm),
or a position in the spectrum where you expect such aline to appear.

rfp Reference position — The difference between the reference line and the
reference frequency (zero position of the scale), in Hz. If you reference a
spectrum using the signal of afrequency standard, suchasTMS, thenr f p
is 0. The distance of the reference frequency from the right edge of the
spectrumisrfl - rfp.

sfrq Soectrometer frequency — The absolute frequency, in MHz, of the center of
the spectrum (the transmitter position). In order to see the accurate value
of the sf r q parameter, you should use the spcf r g command.

reffrq Reference frequency — The frequency, in MHz, of the frequency standard,
i.e., the zero position of the frequency scale, and the divider (unit) for the
calculation of ppm scales.

r ef pos Used only for internal housekeeping and is normally set to zero. It also
indicates whether the referencing is used (on) or not (r ef pos="'n").

Ther | command is used to reference a spectrum based on the current cursor position. 1f
you want to reference the spectrum based on aline position in the spectrum, first use the

nl command to place the cursor at the exact position of that line. If no argument is given,
r 1 defines the current cursor position as the reference frequency:

reffrqg = sfrg + (cr + rfl - sw 2)/1e6

Atthesametime, r f | isset to the distance of the cursor from the right edge of the
spectrum, in Hz:

rfl =sw?2 - (sfrq - reffrq)*1e6

and the parameter r f p is set to 0, because we have referenced the spectrum based on the
position of the reference frequency itself.

Optionally, r | takesthe position of the referenceline, in Hz, as an argument. For example,
if you reference a proton spectrum to the chloroform (CHCI3) solvent line, you would
position the cursor on that signal andenternl  r1 (7. 24p) . rl first caculatesthe
absolute cursor position as

absolute_cr = sfrq + (cr + rfl - rfp - sw 2)/1e6

and can then calculater ef f r q as
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reffrq = (1/(1 + (argunment _1/reffrq)/1e6)) *absol ute_cr

refposissetto0,rfl andrf p arecaculated asfollows:
rfl = sw?2 + (absolute_cr - sfrq)*1le6
rfp = (absolute cr - reffrq)*1le6

Thecr| command clearsthereference line by removing any spectral referencing present.
Italsosetsr ef pos='n' (turns off referencing). After this operation, zero frequency
appears at the right edge of the spectrum.

Thet msr ef command triesto locatea TMSline. If found, t msr ef re-referencesthe
spectrumto the TM Slineand returnsal to the calling macro; if not found, t nmsr ef returns
0 and thereferencing isleft asit was. In the case of other signals (e.g., from silicon grease)
immediately to the left of the TM S line (even if they are higher than the reference line),

t ner ef tries avoiding those signals by taking the line furthest to theright in that area, as
long asit is at least 10% of the main Si-CH5 signal. Large signals within 0.6 ppm for H
(or 6 ppm for 13C) to the right of TMS might lead to misreferencing.

Theset r ef macro adjusts the referencing so that the solvent frequency is correct. Even
when no reference substance is present in the sample, set r ef uses absolute resonance
frequencies (calculated for a proton frequency of 100.0000000 MHz) as defined in thefile
/vnnr/ nuct abl es/ nuct abr ef , which contains about 25 of the most common
nuclei. set r ef caneasily beexpanded to cover any other nucleusaswell; arecipe on how
toexpand set r ef isgiveninthe header of thefile/ vnnr / nuct abl es/ nuct abr ef .

The set r ef macroassumesthat the systemislocked (and that thelock solvent isdefined
in/ vnnr / sol vent s). If you are working without lock and still want to useset r ef
you must ensurethat the field offset has been previously adjusted so that the lock frequency
is on resonance with a sample of similar susceptibility. To ensure that the field offset is
adjusted, do the following procedure;

1. Insert asample with deuterated solvent.

2. AdjustzO (or | kof )inacqi sothat thelock frequency ison resonance.
3. Switch off the lock.

4. Insert the nondeuterated sample.

On UNTYINOVA systems, set r ef first calculates the lock frequency, in MHz, as
| ock_frequency = | ockfreq + | kof/1le6

For most other systems, the lock frequency isequal tol ockf r eq, except for UNITY and
VXR-S systems, where it must be calculated from | ockf r eq.

set r ef can calculate the deuterium reference frequency, based on the chemical shift of
the 2H lock signal (I ock_shi f t), which is extracted from thefile
/vnmr/ sol vent s using thesol vi nf o command:

h2 ref = lock_frequency/ (1 + | ock_shift/1e6)

Thisisthe frequency of the deuterium frequency standard (0 ppm) at the current field
strength. Using the ratio of the absolute (standard) resonance frequencies for deuterium
(st df r g_h2) and for the current nucleus (st df r g_t n), ther ef f r g parameter can
now be calculated directly:

reffrqg = h2_ref*stdfrqg_tn/stdfrqg_h2

Now, r f | can be calculated as
rfl =swz2 - (sfrq - reffrq)*1e6
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r f p issettoO(referencing onthefrequency standard), andr ef pos issetto O (referencing
active). set r ef returnsthevauesof rfl ,rfp,reffrq,andr ef pos tothecaling
macro.

Theaccuracy of theset r ef macroismostly limited by the accuracy of the chemical shift
of the lock resonance line, which may depend on the concentration and the chemical
properties (acidity/basicity) of the componentsin the sample. But set r ef should
normally be accurate enough for macros such ast nsr ef to find an actual reference line
close to its predicted position.

set r ef assumes alocked sample; however. It ispossibleto also useset r ef to
preestimate the position if the reference frequency in spectra from unlocked samples,
provided the spectrometer isfirst locked on a sample with similar susceptibility, then (in
acqi ) thelock is disengaged and the field offset adjusted such that the lock signal is on-
resonance. Now, you can acquire spectrawithout lock and calculate their (estimated)
referencing using set r ef , provided the sol vent parameter is set to the solvent the
system was last locked on.

Theset of f set macro usesset r ef to caculate offset frequency for achemical shift.

Themacrosset ref 1 and set r ef 2 are used to reference f1 and f, in multidimensional
spectra, respectively. They take the “frequency-relevant” nucleus as argument (t n for
homonuclear nD spectra, dn for f; in heteronuclear 2D spectra, etc.), and both call

set r ef (withthat nucleus as argument) for the calculation of the referencing parameters.

Spectral Plotting

Thepl command plots the currently displayed region of the currently active spectrum, or
spectrum plusintegral (or the region whichwoul d be displayed if there were a spectral
display onthe screen). pl (' i nt') plotstheintegral only. pl (' pen2') plotsthe
spectrum using pen number 2 of a multi-pen plotter.

Thepscal e command plots a scale under a spectrum. The syntax is
pscal e<(<axi s><,vertical _start><, plot_start ><, pen>)>

If theletter p, h, k, etc. issupplied as an optional argument for axi s, that is used instead
of the current value of the parameter axi s. The optional argumentverti cal _start
definesthevertical position wherethe scaleisdrawn (the default is5 mm below the current
value of the parameter vp). The second optional argument pl ot _st art isinterpreted as
amodified start of plot. The pen option defines the pen number to be used.

Theppf command plots peak frequencies, in unitsspecified by theaxi s parameter, above
the peaks, selecting only those peaks greater thant h high. ppf (' nol | ') plots peak
frequencies using the last previous line listing while ppf (' pos' ) plots positive peaks
only. Other arguments for noise suppression (noi se_rrul t ) and label positioning work
the same asthe dpf command, described above.

Thepl | command producesacolumnar linelist on aplotter, similar to what would appear
on aprinter. The output is automatically formatted into multiple columns, depending on the
number of lines. The syntax ispl | <(x, y, m ni nrum y) >. Theargumentsx andy are
the x and y position of the upper left of thelinelist, and m ni mum_y isthe minimumy at
which to reset back to the top.

The pl h command plots a proton spectrum based on parameters pl t nod and i nt nod:
e pltnod='of f' setsno plotting.
o pltnod='fixed" takessp andwp asis.
e pltnod="full"' adjustssp andwp to plot the full spectrum.
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e pltnod="vari abl e' adjustssp and wp to plot only the region of interest.
e intnod="of f' givesnointegral.

* intnmod="partial' givesaseriesof integrals over each region.

« intnod="full"' givesasingleintegral over the entire spectrum.

Similarly, pl ¢ plotsacarbon spectrum and pl p plots aphosphorus spectrum based on the
parameterspl t nod andi nt nod, as described above. For both macros, the user macrois
userpl c if pl t rod=" user"' .

Given a spectrum divided into regions by ther egi on command or by the cursorsin the
ds program, the macro aexppl <( expansi on_f act or) > plots automatically each
region at the horizontal scale requested (in HzZ/mm). The default scaleis 2 Hz/mm.

Several generic plotting macros, such aspl ot and pl ot 1d, are available that call
specialized plotting macros, depending on the user definition or other wise on the type of
datain the experiment. For details, see the VNMR Command and Parameter Reference.

Display Limits

Because of the use of different plotters with different dimensions, the parameterssc, we,
sc2, and we 2 need to be set differently to position plots and displays in the samerelative
positiononthepage. Thef ul | ,cent er,l eft,andri ght commandsdo nothing more
than modify sc, wc, sc2, andwe?2 to placethe display and plot in the desired portion of
the screen and page. Thef command is used to set the sp and wp parametersto display a
full spectrum. Thezoom( wi dt h) macro adjuststhe display limits to the width specified,
in Hz, setting the limitsto +wi dt h/ 2. Also availableisthespl i t macro, which
repositionstheleft-hand cursor halfway between itsoriginal position and the position of the
left cursor.

A scaling factor helpful for 1D plotting isthe hz nmparameter, which contains the quotient
of wp divided by we.

Thewysi wyg parameter is useful for scaling the image to afull window instead of the
samesizeastheplot. Settingwysi wyg=" n' setsafull display andwysi wg="y' sets
aplot display (the default).

9.6 Integration

238

This section describes methods and tool sfor displaying and plotting integrals. Table 37 lists
the integration commands and parameters described in this section.

Displaying Integrals Step-by-Step

The following methods should give you an opportunity to compare procedures. Before
starting each procedure, be sure to obtain atypical spectrum by entering:

rt("/vnnr/fidlib/fidld ) wit full.

Menu Method

1. Click onReturn.
The 1D Data Display menu appears. It will also appear after steps 2, 3, and 4.

2. Click on Massage > Region > Return.
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Table 37. Integral Display and Plotting Commands and Parameters

Commands

bc* 1D baseline correction

cdc Cancel drift correction

cz<(freql,freq2,...)> Clear integral reset points

dc Calculate spectral drift correction

dli Display list of integrals

dl ni Display list of normalized integrals

dpir Display integral amplitudes below spectrum

dpirn Display normalized integral amplitudes below spectrum

i sadj <(si ze<,neg_si ze>)>  Automatic integral scale adjustment

nli Find integral values

pir Plot integral amplitudes below spectrum

pirn Plot normalized integral amplitudes below spectrum

regi on* Divide spectrum into regions

z<(resetl,reset2,...)> Add integral reset point at cursor position

* bc<(<1| "' unbc', >nsubr egi on<, m npoi nt s<, m nr egi on>>>) >
region<(tail _length,relative_numthreshol d, num points,

tail _size:<:numregions>

Parameters

dcg {'dc', 'cdc’} Drift correction group

i ns {number} Integral normalization scale

i nt mod {'off", 'partia’, 'full’} Integral display mode

I'i anp {numbers} Amplitudes of integral reset points

I'i frqg{numbers,inHz} Frequencies of integral reset points

I vl {number} Zero-order baseline correction

t 1t {number} First-order baseline correction

(Optional) Click on Massage > BC > Return.
4. Click on Massage > Adj |S> Return.
Click onMore.
The 1D Data Display Secondary Menu appears.
6. Click onlIntegrals.
The text window displays alist of integral intensities.

Fully Automated Method

1. Enteri ntnod='partial' region.

Theintegra display mode is changed so that only every other integral regionis
displayed, and the spectrum is automatically broken into integral regions.

2. (Optional) Enter bc.

A spline-fit baseline correction is performed to produce the flattest possible baseline.
3. Enteri sadj .

The largest integral is adjusted to areasonable size.

4. Enterdli.
The text window displays alist of integral intensities.
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Manual Method

1. Entercz.
Any currently defined integral reset points are cleared.

2. Enterintnod='partial"'.
Theintegral display mode is changed so that only every other integral regionis
displayed.

3. Click on Next > resets.

4. Click theleft button dlightly to the left of the left-most group of peaks.

This establishes the end of the first (from the left end) section of baseline. You can
position the mouse cursor anywhere vertically that seems most comfortable.

5. Click theleft button dightly to the right of the left-most group of peaks.
This establishes the end of the first section of peaks.

6. Repeat steps4 and 5 for each group of peaks across the spectrum. The reset points
must alternately separate baseline and peaks. If two peaks are adjacent to each other

but you want a reset between them, click the buttont wi ce at the same place. This
establishes a“baseline” region of zero length.

Note that you can also add additional resetsin thisway to resets that were
established automatically by ther egi on command.

7. Entervp=12.
The spectrum moves up to alow space for anumerical display of integrals.

8. Click the center mouse button above the right end of any displayed integral.
This adjusts the integral vertical scale

9. Enteri ns=x, wherex isthe value you wish to assign to the sum of the integrals.
The value entered affects only printed output, not the trace of the integral.

10. Enter dpi rn.

The text window displays alist of integral amplitudes. The sum of theintegralsis
normalized to the value of the parameter i ns.

Baseline Correction

Almost all of the operations performed on spectra assume a“good” baseline. Line lists,
integrations, resol ution measurements, 2D volumeintegrations, etc., al measureintensities
from “zero” and do not perform any baseline adjustments. If the baselinein your spectrum
isnot “good,” you should first perform a baseline correction operation before performing
further datareduction. Two types of baseline correction are provided: linear and non-linear.

The dc command turns on alinear baseline correction, using the beginning and end of the
displayed spectrum to define astraight line to be used for baseline correction. Theresult is
to calculate a zero-order baseline correction parameter | vl and afirst-order baseline
correction parameter t | t . The cdc command turns off this correction. The results of the
dc or cdc command is stored in the dcg parameter, which can be queried (dcg?) to
determine whether drift correctionis active. If active, dcg=""; if inactive, dcg=" cdc' .

Thebc command turns on 1D and 2D baseline correction. The 1D baseline correction uses
spline or second to twentieth order polynomial fitting of predefined baseline regions. bc
defines every other integral, that is, those integrals that disappear when
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i nt nod=" partial' asbaseineand attemptsto correct these pointsto zero. A variety
of parameters can be used to control the effect of the bc command.

For more information about the bc command, refer to the entry for bc in the VNMR
Command and Parameter Reference.

Integral Reset Points

The z command (or the equivalent function key) resets the integral to zero at the point
marked by the displayed cursor. z(r eset 1, reset 2, ...) allowstheinput of the reset
points as part of the command, instead of using the position of the cursor. Reset points do
not have to be entered in order. The resets are stored as frequencies and will not change if
the parameter f n is changed. The command cz removes all such integral resets.
cz(resetl,reset2,..) clearsspecificintegral resets.

For alist of integrals, thel i anp parameter stores the integral amplitudes at the integral
resets pointsand thel i f r q parameter stores the frequencies of integral reset points. To
display thevaluesof | i anp, enter di spl ay(' | i anp') . Frequencies are stored in Hz
and are not adjusted by the reference parametersr f | andr f p.

Integral Regions

Ther egi on command divides a spectrum up into regions containing peaks. A variety of
parameters can be used to control the effect of the r egi on command; see the VNMR
Command and Parameter Reference for details.

Integral Display and Plotting

Display and plotting of the integral trace isindependent of the values of the integrals. The
height of the traceis controlled by the parameter i s and can beinteractively adjusted with
the ds command. Also, the macro i sadj (hei ght) adjuststhe integral height so that

largest integral fitsthe paper orishei ght mmtall if an argument isprovided, for example,
i sadj (100).

Thecommand dl i displaysalist of integral values at the integral reset points. The
frequency units of the reset points are defined by the parameter axi s. The reset pointsare
stored as Hz and are not referenced tor f | and r f p. The amplitudes are stored as actual
values; they are not scaled. The integral values are scaled by the parametersi ns and

i nsref and the Fourier number. Typically, i ns is set to the number of nuclel in agiven
region. For example, if aregion represented asingle methyl group, the following procedure
would scale the integral values of that region:

1. Setins=3.
2. Setinsref tothe Fourier-number-scaled-values of that integral.

3. Enterdl i . Theintegral value of that region is displayed as 3 and all other integral
values are accordingly scaled.

Integral value scaling can be interactively set with the ds command. Theset i nt macro
can also be used to adjust integral value scaling. set i nt setsthe value of anintegral and
isused in conjunction with thecommand dl i to scaleintegral values.Normalized integral
values can aso be selected. In this case, i ns represents the total number of nuclei. The
individual integral values will be scaled so that their sumisequal toi ns. The normalized
mode may be selected by settingi nsr ef to“not used.” Theintegral isscaled by i ns and
i nsref.
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Two commands are closely related todl i :
* nli isequivalentto dl i except that no screen display is produced.

» dI ni normalizesthe valuesfromdl i using the integral normalization scale
parameter i ns and then displaysthelist.

Thedpi r command displays numerical integral values below the appropriate spectral
regions, using theintegral blanking modein which only every other integral is plotted. The
command dpi r n shows the normalized integral values in an analogous fashion.

Thepi r command plots digital integral values below the spectrum, using the integral
blanking mode in which only every other integral is plotted. The command pi r n plots
the normalized integral valuesin an anal ogous fashion.

9.7 Plotting

VNMR software allows plotting in amulti processing, multiuser environment. A plotter can
be shared between several users and/or processes that generate plots at the sametime. A

plotter can even be shared between multiple VNMR instruments and workstations, as long
asthey are connected to each other via Ethernet. On the other hand, one system can support

multiple plotters, which permits use of the optimal device for each task. Table 38 lists
commands and parameters associated with plotting.

Table 38. Plotting Commands and Parameters

Commands

ap<(tenpl ate) > Print out al parameters

bpa: $sc2_m ni mum Plot boxed parameters

hpa Plot parameters on special preprinted chart paper
ki Il pl ot Stop plot job and remove from plot queue
page<(num pages<, ' clear'|file>)> Submit plot and change plotter page
pap<(<tenpl at e, >X, <, y><si ze>) > Plot out “all” parameters

pl text* Plot text file

ppa<(x<,y>)> Plot parameter list in “English”

set pen<( maxpen, max_num pen) > Set maximum number of HP pens

set pl ot dev<: pl otter_type> Return characteristics of a named plotter
showpl ot q Display plot jobsin plot queue

showpl ot t er Display currently defined plotters and printers
vnnrpl ot <file> Plot files (UNIX)

* pltext<(<file><, x<,y<, wi dt h>>>)> <: $x_next, $y_next, $y_i ncrenment >
Parameters

ap {string} “All” parameters display control

maxpen {1 to number of pens} Maximum number of pensto use

pl ot t er {string} Plotter device

wemax { number, in mm} Maximum width of chart

we 2max { number, in mm} Maximum width of chart in second direction

x0 {number, in mm} X-zero position of HP plotter or Postscript device
yO0 {number, in mm} Y-zero position of HP plotter or Postscript device

242

Plotter Output

Plotting in a multiuser environment is controlled by “pages.” Each plot produces aone

“page’ output on the selected plotter device (note that on certain plotters, such asthe Zeta
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plotter, one “page” might be physically several fanfold pages long). Multiple commands,
which may in fact be separated by along delay, can produce one page.

A pageisstarted by any one of the legal plotter commands. It can be followed by any other
plotter commands. All these commands immediately cal cul ate the appropriate plotter
information, which is then stored in an intermediate file (or memory buffer in the case of
raster graphics printers). Finally, each plot or group of plotsisterminated by the page
command. page closes the current page and submitsit to the appropriate plotter queue,
whereit is sent to the plotter as soon as possible. page aso requests a new page on those
plotters equipped with an automatic paper changer.

TheUNIX commandvnnr pl ot isinstalled aspart of theVNMR systemto plot filesfrom
insideVNMR commands. Theshowpl ot g macro displaysthe current plot jobsin the plot
gueue for the active plotter.

To stop aplot in progress (a plot in which you have not entered page), use the command
page(' cl ear').Theki |l | pl ot macrostopsall current plot jobsin the plot queuefor
the active plotter, then removes the jobs from the plot queue. Unless the user executing

ki Il pl ot isroot, only that user’s plots jobs are deleted from the plot queue.

Plots can be sent to afile instead of to a plotter by supplying afile name argument to the
page command. In thisway, PCL, HP-GL, and PostScript files can be captured for
incorporation into other computer documents.

Plotter Configuration

The VNMR software supports a variety of different plotter devices with different
characteristics. Pen plotters and raster graphics printers are supported. For pen plotters, the
HPGL graphics language from Hewlett-Packard is used. For raster graphics printers, the
Hewlett-Packard raster mode or PostScript is used. The following parameters are used to
describe the characteristics of different plotters:

* pl otter containsacode for the selected plotter.
e wcnax isthe maximum horizontal width, in mm, of the plotter area.
e we2nax isthe maximum vertical size, in mm, of the plotter area.

* maxpen isthemaximum number of pens (colors) available on plotter. When changing
to aHewlett-Packard plotter, theset pen macro alowsthe user to interactively define
the maximum number of pens.

The parameterspl ot t er, wemax, we2nax and maxpen are globa and have an effect
on all experiments (exp1 through exp9999) simultaneously. wemax, we 2max and
nmaxpen are set up during the plotter configuration to certain values but can be changed by
the user. Certain maximum plotter values, as listed bel ow, cannot be exceeded. The
following Hewlett-Packard pen plotters are supported:

Plotter Type Paper Sze  Code

DraftMaster ABCDE Draft Master A, etc.

DraftPro C,D DraftPro_C, DraftPro_D
HP 7475A B HP7475A
HP 7550A A, B HP7550A8, HP7550A
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The following Hewlett-Packard and Postscript raster printers, which can effectively act as
plotters, are supported; the trailing capital R isthe name signifier rotated (or landscape)

mode:
Printer Type Paper Sze Dots/inch Code
LaserJet 11 x 8, A3, 150, 300,600 LaserJet _150, LaserJet_300,
B LJ_B _300R, LJ_A 300R,
Laser Jet _600, LaserJet_600R
QuietJet 14 x 11 96, 192 QuietJet_96, QuietJet_192
ThinkJet 8x11 96, 192 Thi nkJet _96, ThinkJet 192
DeskJet 8x11 300 DeskJet _300
Postscript 8x11 PS_A
Postscript 11x8 PS_AR

Default configuration and maximum values for plotters and printers are the following:

Plotter Configuration Values Maximum Plotter Values
Code wemax — we2max mexpen wermax o we2mex  mexpen
HP7475A 400 210 6 400 210 6
HP7550A8 250 155 8 250 155 8
HP7550A 400 210 8 400 210 8
DeskJet _300 200 140 1 200 140 1
DeskJet _300R 240 180 1 240 180 1
DraftPro_C 520 350 8 520 350 8
DraftPro_D 800 480 8 800 480 8
Draft Master _A 220 140 8 220 140 8
DraftMaster_B 370 225 8 370 225 8
DraftMaster_C 520 350 8 520 350 8
DraftMaster_D 800 480 8 800 480 8
Draft Master _E 1000 780 8 1000 780 8
Thi nkJet _192 200 115 1 200 240 1
Thi nkJet _96 200 115 1 200 240 1
Qui et Jet _192 330 230 1 330 240 1
Qui et Jet _96 330 230 1 330 240 1
Laser Jet _150 200 105 1 200 150 1
LaserJet _150R 200 105 1 250 180 1
Laser Jet _300* 200 105 1 200 240 1
Laser Jet _300R* 200 105 1 250 180 1
LJ_B 300R 400 210 1 400 210 1
LJ_A3_300R 380 235 1 380 235 1
Laser Jet _600 200 105 1 200 140 1
LaserJet _600R 200 105 1 250 180 1
PS4079_HPGL 400 205 1 400 205 1
PS_A 180 140 1 180 140 1
PS_ AR 250 155 1 250 155 1
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* The standard LaserJet Plusin its high-resolution mode (plotter code Laser Jet _300)
can only support wcmax*we2nmax<=200* 105. If we2nmax isincreased above 105,
wenax has to be reduced accordingly. This restriction does not apply if the 2-Mbyte
memory expansion has been installed in the LaserJet Plus.

Plotter Resolution and Speed

Pen plotters operate at a fixed resolution. For raster graphics printers (ThinkJet, L aserJet,
etc.), ahigh-resolution and a medium-resolution mode is provided:

» The high-resolution mode (the plotter code with the larger number appended, e.g.,
LaserJet_300) should be used for high-quality 1D NM R spectra and grayscale images.

» The medium-resolution mode (e.g., Laser Jet _150) should be acceptable for 2D
contour maps.

Thetimes required to plot a complete drawing on pen plotters depends on the number and
size of theindividual vectorsin the drawing. On raster graphics printers, the time required
to complete a drawing depends on the size of the drawing (wcmax and we2rmax) and on
the resolution. The high-resolution mode is usually about four times slower than the
medium-resolution mode. The ThinkJet and the LaserJet use 8.5 x 11 in. paper.

Selecting a Plotter

From the Main Menu, select the More button, followed by Configure, then Show Output
Devices, which invokes the showplotter macro to list the current plotter as well as your
possible choices. Select Plotter will step through the various choices.

Alternatively, type in the name of the plotter, such aspl ot t er =" HP7550A" . Thiswill
runthe set pl ot dev macro to configure the system for this plotter. During the
configuration, we max, we 2max and max pen are set to the values described in table above
but can now be changed to smaller, and in some cases larger values, if required. After the
system has been configured for a given plotter, the graphics display window represents the
plotter graphics area.

Never change the plotter configuration during the preparation of a single output page,
because all commands of one page will go to the same plotter. If severa plotters are
connected to the system, it is possible to change the plotter definition between pages, even
if these pages are still waiting in a queue to be printed.

The plotter configuration is stored in global variables for each user. Therefore, each user
can have their own plotter definition, but al foreground and background tasks for one user
will share the same information. There is one exception to thisrule. If a plotter
configuration command is placed within a macro command, which is executed in
background, it will only be valid during and within the execution of that background task.
Thisisin fact true for any one of the “global” parameters.

Color Printing
Thecol or program alows you to change the colors on the VNMR display screen and
color print to raster plotters and pen plotters.

Starting the Color Program
To start the program, enter col or onthe VNMR command line.

A color selection window, shown in Figure 65, opens.
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DEFAULT Color selection File name:

Figure 65. Color Selection Window (col or Program)

The default window is for General (or 1D phase) color selection for the graphics window
(Display). To change to other color selection windows, click on the buttons near the top of
the VNMR Color Selection window to display the 2D Phase, 2D Absolute Value, and
Image color selection windows:

¢ The General window has buttons along the |eft side that list the areas of the graphics
window for which you can set colors: background, spectrum, integral, fid, imaginary,
scale, parameter, cursor, and threshold. To theright of each buttonisthe color currently
gned for that area of the graphics window.

¢ The buttons for the 2D Phase window for the display, shown in Figure 66, allow you
to set colors for the contours of the display.

¢ The buttonsin the 2D Absolute Value window for the display, shown in Figure 67,
allow you to assign colors to the contours of the display.

¢ Thelmagewindow for the display, shown in Figure 68, allowsyou to set the colorsfor
the display background and foreground.

Setting Colors

You can select colorsfrom either the color list box (in the center of the window) or the color
palette. For every color on the palette, there are ten valuesin the list box. To set the
background color of the graphics window to gray, for example, do the following steps:

1. Click on the background button.
2. Click on agray button in the color palette.
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Contour
Contour 3
Contour 2
Contour
Contour 0
Contour

Contour

Color on File name:

Contour 14
Contour 13
Contour 12

Contour 11

Contour 9

Contour &

Contour &

Contour 4
Contour 3
Contour 2

Contour 1

Figure 67. 2D Absolute Value Selection Window
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Color selection File name:

Figure 68. Image Color Selection Window

The name of the button and its values appear in the scrollablelist box directly to the
left of the palette. To change the color shade, click on avalueinthelist (e.g.,

gray13).
To set colors for the remaining eight areas of the display, repeat steps 1 and 2.

Saving A Color File
When you are satisfied with the color assignments, you can save them in afile as follows:

1. Enter anamein the Color Selection File Namefield in the bottom right-hand corner
of the Color Selection window. The bottom list box is updated with the new file
name.

2. Click on the Save button. The color file is saved in the designated place in the
VNMR system file.

Loading A Color File

Toretrieve acolor file:

1. Click on the color file name in the scrollable list box at the bottom of the window.
The color file name appears on the entry area of the Color Selection File Namefield.

2. Click on the Load button.

Changing or Renaming A Color File

To change the colorsin afile:
1. Loadthefile.
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2. Enter new color assignments.
3. Savethefile.
To change the name of acolor file;
1. Loadthefile.
2. Savethefile with anew name.

3. Deetethefile with the old name.

Removing A Color File

To remove a color file from the list:
1. Click onthefile name.
2. Click on the Delete button. The deleted file is removed from the bottom list box.
3. When you are prompted, choose OK to delete the file, or Cancel to keep thefile.

Assigning Colors to A Plotter
To assign colors to a plotter:
1. Click onthe Plot button.
2. Choose thetype of plotter that you have.
Usethe previoudly listed proceduresto save, |oad, change, rename, and removefiles.
To use normal plotting commands:
1. Exit the Color Selection window.

2. Enter set col or onacommand line.

Closing the Color Selection Window

When you have finished using the program, click on Exit to close the window.

Color Table Loader

Themacro| oadcol or s<(col or_fil e) > loadsthe color table for the graphics
window and plotters. | oadcol or s isgenerated by thecol or s program and includes a
seriesof set col or commands. On bootup, the boot up macro calls| oadcol or s to
set the graphics window and plotter colors.

Plotting Parameter Lists and Text Files

A number of commands and macros are available for plotting lists and text files:

* ppa<(x<, y>) > printsthe most important parameters in an “ English-language”
format, with full explanation of each parameter. If the x and y coordinates are given
as arguments, the plot can be positioned as desired. The coordinates control the x and
y offset, in mm, from the lower left of the plot to the starting position at the upper left.

» bpa plots abox around the entire chart (assuming blank paper) and then plots
“chemist-style” parametersin boxesaong thelower edge of the chart. bpa isthe same
asppa, but with adifferent layout. Both ppa and bpa behave somewhat naively if
the pulse sequence is more complex, but they were designed primarily for chemists,
not for spectroscopists.
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* pap<(<tenpl ate, >x, y<, charact er_si ze>) > also plots parameters but it
uses a“mnemonic” format, listing only the two- or three-character names and values
of all the parameters. The ap parameter controls display of pap. Use the command
paranedi t (' ap') tomodify the string value of ap. See the VNMR User
Programming Manual for information on thet enpl at e argument. The x andy
arguments are the same as ppa above. For pap only, acharacter size can be specified
asamultiplie—the default is 0.7.

» ap<(tenpl at e) > printsout al parametersin the parameter list. Theap parameter
controls display of theap command. Usepar anedi t (' ap' ) to modify the string
value of ap. Seethe manual VNMR User Programming for information on the
t enpl at e argument.

» hpa “fillsin the blanks” on the bottom of the preprinted chart paper available for
Hewlett-Packard 7475A and 7550A plotters. The x0 and y0 parameters adjust the x-
zero and y-zero positionsin mm, respectively, of Hewlett-Packard plotters and
Postscript devices. You can use hpa to adjust xO and y 0 so that the numbersthat are
filled in on the blank lines are in a pleasing position.

e pltext<(<file><, x<, y<, wi dth>>>)> <:$xn, $yn, $y_i nc> plotsthe
text contents of afile on the plotter. The default is the current experiment text file. x
and y arethe coordinates, in mm, of thefirst line of text. wi dt h isthe maximum
column text width, in characters. pl t ext uses aword wrap to make the text fit into
the width specified.

9.8 Plot Designer
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Plot Designer allows you to see and design aplot before you print it. It provides templates,
drawing tools, and atext editor that give you the capability of positioning spectra,
parameters, axes, and other plot output on a page.

Plot Designer gives you the following capabilities:

» You can interactively compose a plot and interactively fine-tune the layout on the
screen without having to make sample plots.

» Plot layouts and templates can be saved for reuse.
* You can label spectrawith text in various fonts and draw lines, boxes, and arrows.

» Plots can be exported for further annotation and incorporation into reports and
publications.

System Requirement

Plot Designer is a Java-based application.You must have Solaris 2.6 or later installed in
order to use Plot Designer. The Java™ Runtime Environment (JRE) for Solaris™ from Sun
Microsystems provides an environment in which you can run Java applications. Plot
Designer requires at least JRE 1.1.6. You can download the latest version of JRE for
Solaris™ from the Sun Microsystems Web site at http://www.sun.com/solaris/jre/
index.html.

Starting Plot Designer
Start the Plot Designer program by entering j desi gn inthe VNMR input window.

The Plot Designer window, shown in Figure 69, opens.
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Figure69. Plot Designer Window

Customizing the Plot Designer
. (space Prefe 5

WI ndOW Background: sShow —

You can easily change the size and appearance e s er

of the Plot Designer window by doing the FoRdes Golor: |

followi ng procedure: Highlight Color: red —

1. Click on Preferencesin the main menu, Gkl el ots lightGray |
then Set Up to open the Workspace Plotter: black & white
Preferences panel shown in Figure 70.

Border: on —

2. Tochange an aspect of, or property _in, e S
the Plot Designer window, click on its
corresponding button to open a pull- SHsps off |
down menu. Enap Spacing: 0.5 . inch —
See Table 39 for a description of each 2pply| Close
control.

Figure 71 is an example of the window Figure 70. Window
without visible region borders and Preferences Panel

without agrid.
3. After you have entered al of your preferences, click Apply to execute the changes.

4. Click Closeto exit the window.

Customizing a Plot

You can add simple graphics and text to a plot and change its size and appearance by using
thetoolslistedin Table 40. To use adrawing tool, pressand hold down the left mouse button
and drag the cursor in the workspace.

Using Templates

You can create your own templates. After you have created a design, do the following
procedure to save your design as atemplate:
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Table 39. Workspace Preference Controls

Control

Background
Border Color
Highlight Color

Function

Changes the background color of the window.
Changes the color of the border surrounding the workspace.

When you double-click on an object, its color changes to indicate that
it is highlighted. This option controls the highlight color.

Grid Color Changes the color of the grid.

Plotter Allows you to choose a black and white or color plotter.

Bor der Shows (on) and hides (off) region borders.

Grid Shows (on) and hides (off) grid in the workspace.

Snap The grid has magnetic properties. When snap is turned on, the path of
an object (the center of its border) automatically snapsto the grid
whenever you draw or move the object or change its size or shape.
Turning off Snap demagnetizes the grid.

Snap Spacing Controls the amount of space on the grid to which an object snaps.
Spacing can be in inches, centimeters, or points.

File Region Preview Magnify Preferences Orient
== i
<]
0] )]

Figure71. Window with Data and Without Borders and a Grid

1. Click File-Templates to open the Plot Templates window.

2. Enter anamein the Template field. If you want the file to be the default templ ate,
click the box next to Usethistemplate as default. After you select afileasa
template, the next time that you start Plot Designer, it will automatically open with

the templ ate.

3. Click Saveto storethetemplatein $vnnr user/t enpl at es/ pl ot directory.
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Table 40. Plot Designer Tools

Line Drawing Drawsaline.

Box Draws a box.

Arrows Draws an arrow; places the arrowhead at the point in
which you START to draw the arrow.

Draws an arrow; places the arrowhead at the point in
which you END drawing the arrow.

Item Preferences  Setsthe color and size of lines and fonts. To edit an
object, highlight it by double-clicking on it. For a
description of its properties, see page 256. You can also
open thistool by clicking on Region-Preferences.

= 4t o [

Text Input Allowsyou to add text into your design. Several options
alow you to control the size and appearance of the text.
To use thistool, see “Adding Text,” page 257.

=y
3

[~

Erasers TheALL eraser removes all objects. You can also
remove selected objects by using the Region-Delete All
option described on page 256

&

The eraser tool removes only selected objects.

Print Prints afile.

k| |z

If you try to save atemplate with the same name as an already existing template, a
warning notifying you that the file will be overwritten appears. If you do not want
the file replaced, click Cancel.

4. Quit the Plot Templates window by clicking on Close.

Using Saved Templates

After you have created templates, you can plot a page with a specific template by typing
thej pl ot command and thetemplate name. For example, enteringj pl ot (' t 1" ) starts
aplot with the t1 template automatically loaded.

If you opened Plot Designer with thej desi gn macro, the workspace will either be empty
or contain the design that was being worked on the previous time Plot Designer was used.
Do the following procedure to load a template file:

1. Click on Filein the main menu, then Templatesto open the Plot Templates window.

2. Highlight (select) atemplate by either DOUBLE-CLICKING on afileinthelistin
the upper region of the window or by entering the file name in the Template field.
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If you want the file to be the default template, click on the field Use thistemplate
as default.

To insert the template into the Plot Designer window, click on Open.

Click Close to exit the window.

Removing Templates

To remove atemplate from the list in the Plot Templates window, click on Delete.
A warning appears notifying you that the template will be deleted. Click Cancel if you do
not want to delete the template.

Importing a Plot

To import aplot from theVNMR graphics window onto the Plot Designer workspace, you
must first create aregion. Regions are smaller workspaces in which you can customize a
plot. Create aregion by doing the following procedure:

1
2.

Click on Region in the main menu, then New to create a region on the workspace.

Move the cursor into the workspace. The cursor becomes a cross-hair. Next, move
the cross-hair to the approximate location of a corner of the region you want to
create.

Pressand hold down the left mouse button and drag the cross-hair to the approximate
opposite corner of the new region, and then rel ease the mouse button. The rectangle
you crested isaregion.

If aregionisnot aready selected, click the middle mouse button insideit, then click
Region-Edit to open the Region Editor window shown in Figure 72. Region Editor
isatext editor in which you can enter commands to change an imported plot.

Region Editor |
Pl m

/ pscale

Text Input Area

Hestore| Delete| DeleteAII| Copy| Paste| Close|

Figure 72. Region Editor Window

5. Enter aVNMR plot command (pl , pscal e, ppa, pl t ext) inthetext input area.

Plot commandsarestoredinthe/ $vnnr user / t enpl at es/ pl ot / menu fileor
/$vnnr syst emf user _t enpl at es/ pl ot / menu file. You can edit both of
thesefiles to add or delete commands. In the menu file, the command is indicated
by two lines:

» Thefirst lineisthe label of the command that appears in the plot menu window.
» The second lineisthe command itself.
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InFigure 73, thelabel pl identifiesthecommandlinepl pscal e. Thelabel PAP
identifies the pap command.

///////, pl
pl pscal e
Label PAP
pap
Command ~
"menu" 6 |lines, 23 characters

Figure 73. nenu File

6. Click Preview-Selected to import the plot into the region. Click Preview-All to
import plots into multiple regions.

You can also import aplot into aregion by doing the
following procedure:

1. Draw aregion. p I
2. Click on Region-Edit to open the Region

Ediitor. PAF

3. Pressthe right mouse button to open the plot _ _
menu window shown in Figure 74. Figure 74. Plot Menu Window

4. Choose a selection to import into the Region Editor.

Editing a Plot
To edit aplot, do the following procedure:
1. Select aregion.
2. Click Region-Edit to open the Region Editor window.
3. Enter acommand (such aspl or pscal e) inthetext input area. Use the buttons
listed in Table 41 to edit text.

Table 41. Region Editor Buttons

Button Function

Restore Appliesthe original template to aregion. If you opened atemplate
and made changes to it, you can restore it to its original design by
using this button.

Delete Removes text. This option is not similar to Copy. Deleted text is
not stored in a buffer; do not use Delete to cut and paste text.

Deleteall Clears al text from the input area.

Copy Duplicates text.

Paste Inserts copied text in theinput area.

4. Exit the Region Editor by clicking Close.

01-999160-00 A0800 Getting Started: VNMR 6.1C 255



Chapter 9. Display, Plotting, and Printing

256

Deleting a Region

To delete aregion from the workspace, highlight the region, then click Region-Delete.
Click Region-Delete All to remove al regions.

Note: Regionsremoved with Delete All are not stored in a buffer and cannot be restored
to the workspace.

Restoring a Deleted Region

To restore asingle region deleted from the workspace, click Region-Undelete. Regions
removed with Delete All cannot be restored with Undelete.

Clearing the Workspace

To permanently remove all regionsfrom theworkspace, click Delete All. Remember, if you
remove all regions, you cannot restore them with Undelete.

Customizing Objects in a Region

You can change the size and color of objectsin aregion with the Item Preferences window,
shown in Figure 75. Click on Region-Pr efer ences to open thiswindow. You can a so open
the window by clicking on the Item Preferences tool ﬂ , described on page 253.

Color pop-up menu

Item Preferences o

Color{(REB): | 160 ¢ 1] custom

Line Width: L

Font: Monospaced — | Bold -~ ‘ 12 .

| Tuning needle

Red: - J

Green: |. A

Blue:

V\ Apply | Close /V

Tuning arrows

Figure75. Item Preferences Window

Changing Line Width

Change the width of aline by doing the following procedure:
1. Highlight theline or region by double-clicking oniit.
2. Enter anew width in the Line Width field.
3. Click Apply to change theline.
4. Click anywhere in the workspace to deselect the line.

Changing Fonts

Plot Designer has three font families: SansSerif, Monospaced, and Serif. Fonts can be
Plain, Bold, or Italic. To change the family, style, and size of afont, do the following
procedure:
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1. Highlight the text or region.
2. Click on the Item Preferences tool ﬂ to open the Item Preferences window.
3. Choose afamily, style, and enter asizein the Font field.

4. Click Apply to change the text.

Changing Line Color
You can change the color of aline by doing the following procedure:
1. Highlight theline or region.

2. Inthe Item Preferences window, click on the color button || g=eea =| to Open a
pop-up menu showing arange of colors.

3. Move either the tuning needle | eft or right to change a color. You can also change a
color by clicking on the left or right arrows in the Red, Green, and Blue fields; the
valuesin the Color (RGB) field automatically change as you move a needle.

4. When you are satisfied with a color, click Apply.

Place the cursor anywhere in the workspace and click once to see the color change.

Adding Text
To add text into your design, do the following procedure:
1. Click onthetext input tool |7..| to open the text input window.

2. Typetextinthefield at the top of the window.

You can customize your text by clicking on the desired options and entering a font
sizein theindicated field.

3. Click on Put and drag the cursor into the workspace, then click once to paste in the
text.

To copy text that is already on the workspace and paste it in different font styles, do the
following procedure:

1. Highlight the text.
2. Open the Text Input window shown in Figure 76 by clicking the text input

tool 7.,
Text Input
Font family: ® SansSerif Serif __Monospaced
Font style: J Boeld J ltalic - Plain
Font size: 46

Pul| Cancel| Clear| Close|

Figure 76. Text Input Window
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3. Select aFont family and Font style, and enter a Font size.

4. Click Put to paste the text in the workspace.

Changing Font Color
To change the color of fonts, repeat the procedure given in “Changing Line Color.”

Adjusting and Restoring Plot Parameters

When you draw aregion, the scaling parameters of the plotting area (wc max andwe 2max)
are adjusted by themacro j pl ot scal e. The scaling parameters (i o,i s, vs,wc, and
we 2) of aplot that isimported into aregion are automatically adjusted according towe max
and wcmax 2. If you want to use the adjusted parameters, enter the following command
string, which first restores the parameters of the current experiment (n) to the plot, then
applies the adjusted parameters to the plot:

j plotunscal e jexpn jplotscale

If you do not want to use the adjusted parameters, enter the following command:
j pl otunscal e jexpn

j pl ot unscal e isamacrothat restoresthe original parameters of the current experiment
to the plot.

Moving Objects and Changing Object Size

You can move an object by double-clicking on it and dragging the mouse across the
workspace. To move aregion, click anywhere inside the region or on its border. You can
also use arrow keys to move objects.

You can shrink or enlarge aregion by double-clicking onit, placing the cursor on a border
anchor, and dragging it.

Changing the Shape of the Plot Designer Window

Plot Designer can be viewed in two orientations, L andscape or Portrait (which isthe
default orientation). You can change the shape of the Plot Designer window in the Orient
menul.

Changing the Size of the Plot Designer Window

Increase or decrease the size of the Plot Designer window by clicking on the sizeslisted in
the M agnify menu.
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Saving Your Plot Directory list File list

After you are satisfied with the plot

that you have created, do the Directozy: File:

following procedure to store your Felery R

file: peaiins F1obaL.bhup. 22092405150

seqlib/ lock_l.primary
1. Click onFileinthe Main Data format: Ps | Data’resolution(dpi): 72

Menu, then Save Data to Directory: |/export/home/vanrl/vnnrsys
open the Plot Save window rite: |
shown in Figure 77. [5ava] [cloza]

2. Scroll down thelist of
directories and choose a
directory. You can also enter
apath for your file in the Directory field.

Figure 77. Plot Save Window

3. Select aDataformat for your file and enter a Data resolution. Table 42 lists the

formats that are available.

Table 42. FormatsAvailablein Plot Designer

Format Description

AVS AVS X imagefile

BMP Microsoft Windows bitmap image file

EPS Adobe Encapsulated PostScript file

FAX Group 3 FAX

FITS Flexible Image Transport System

GIF Compuserve Graphics Interchange Format (version 89a)
GIF87 Compuserve Graphics Interchange Format (version 87a)
JPEG Compressed format from Joint Photographic Experts Group
MIFF Magick image file format

PCD Photo CD

PCX ZSoft IBM PC Paintbrush file

PDF Portable Document Format

PICT Apple Macintosh QuickDraw/PICT file

PGM Portable gray map

PNG Portable Network Graphics

PS Adobe PostScript file

pPSs2 Adobe Level 1l PostScript file

SGI Irix RGB imagefile

SUN Sun Rasterfile

TGA Truevision Targaimagefile

TIFF Tagged Image File Format

VIFF Khoros Visualization image file

XBM X11 bitmap file

XPM X11 pixmap file

XWD X Window System window dump image file

4. Label your file by entering anamein the File field.
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5. Click Closeto exit the window.

Printing Your Plot
To print your plot, click on the print tool. %

Exiting Plot Designer

To exit the program, click on File-Quit. If you leave adesign in the window when you exit
Plot Designer, your design will automatically appear in the workspace the next time that
you use the program.

9.9 Printing
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Table 43 lists printer-associated commands and parameters.

Table 43. Printer-Associated Commands and Parameters

Commands

killprint Stop print job and remove from print queue
printoff<('clear'|file)> Stopsending textto printer & start print operation
printon Direct text output to printer

ptext(file) Print out atext file

showpl ot t er Display currently defined plotters and printers
showpri ntq Display print jobsin print queue

vnnr print* Print text files (UNIX)

* vanrprint printfile <printcap> <printer_type <clear|file>>
Parameter

printer {string} Printer device

Printing from within VNMR isinitiated with the pr i nt on command. All output which
normally appearsin the text window is saved and, when the pr i nt of f command is
issued, sent to a printer. This output includes the following:

o Parameter listingsfrom dg, dg1, da, etc.

e Lineligtingsfromdl | .

* Integral listingsfromdl i .

» System configuration parameters generated by conf i g(' di spl ay' ).

» Textfilesusing thet ext command

* Resultsof calculationsfromh2cal ,adept ,t1,t 2, etc.

» Any other information that some program or macro may write to the text window.

This output is saved in atemporary filein the VNMR subdirectory t np. TheVNMR
parameter pr i nt er determines the printer to which the output is directed. To select a
printer, select the More button from the Main Menu, followed by Configure, then Show
Output Devices, whichinvokestheshowpl ot t er macrotolist the current printer aswell
as your possible choices. Select Printer will step through the various choices. For more
information, refer to “Plotting,” page 242.

Whenthe pri nt of f command isissued, VNMR executes a UNIX script called
vnnt pri nt that sendsthe temporary file to the printer using standard UNIX printing
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utilities. This script is supplied with the name of the temporary file to be printed, the name
of the printer (correspondingtoapr i nt cap entry), and thetype of printer (corresponding
toadevi cet abl e entry). (Notethat devi cet abl e informationis used to distinguish
PostScript printers.) If desired, thescriptvnnr pri nt affordsaplacefor user customizing.

Themacro pt ext (fil e) printsout thetext file given as an argument. For example, the
command pt ext (" /vnnr/ psgli b/ dept.c') printsthetext filedept . c.

Print jobs for the currently active printer in VNMR are held in a print queue. The

showpr i nt g macro displays the current print jobsin the print queue. Theki | | pri nt
macro will stop aprint job and remove it from the print queue. Unless the user executing
thismacroisr oot (superuser), only that user’s print job is deleted from the print queue.

9.10 User-Controllable Line Drawing

Thepen, nove, and dr aw commands provide the user with aline-drawing capability for
display on the graphics screen or output on the plotter. By default, the output deviceisthe
plotter (" pl ott er' ) but the device can be changed to the graphics screen

(' graphi cs') inany of these commands. The output currently selected is passed to
subsequent pen, nove, and dr aw commands and remains active until a different output
is specified. The commands are entered as follows:

* pen(<'graphics'| plotter',><'xor'| nornal', >pen|col or)
selectsthe pen for aplotter (' penl' ,' pen2', etc.) or the active color for the
graphicsscreen (' red' ,' green',' blue',’' cyan',' nagenta',' yell ow ,
"bl ack' ,or' white"), for example, pen(' graphics','red').A drawing
mode (' xor"' or' nor mal ' ) for the graphicswindow output can be specified. In the
' xor' mode, if alineisdrawn such that one or more points of the line arein common
with apreviously drawn line, the common pointsare erased. Inthe ' nor mal ' mode,
the common points remain. The default modeis' nor mal ' .

* nove(<' graphics'| plotter'>, x,y) setsan absolutelocation with
coordinatesx and y, such asnove( 10, 20) . This becomes the point from which to
start drawing the line.

e draw(<' graphics'| plotter',><"xor'| normal', >x,y) drawsaline
(with attributes set by the pen command) from the current location (set by the nove
command) to the absolute location with coordinatesx andy .

Thepen, nove, and dr aw commands below show two typical sequences of commands.
In the first sequence, ayellow lineis displayed on the graphics window at thet h level.

1. pen('graphics','yellow)
Select the graphics window and yellow as the active color

2. nmove(wcnax—sc—wc, vp+t h)
Moveto left edge of chart as x and the threshold level asy

3. draw(wcnax-sc, vp+t h)
Draw alineto the right edge of the chart and at the threshold level asy

In the second sequence, two cursors are drawn on the plotter using pen 3.

1. pen('plotter',' pen3")
Select the plotter and pen 3

2. nmove(wcnax—sc—wc* (cr—sp)/ wp, —20)
Move to the cursor position along x and the bottom of the chart along y
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3. draw(wcmax—sc—wc* (cr—sp)/ wp, wec2max)
Move to cursor position along x and to the top of the chart dlongy
4, nmove(wecnax—sc—wc* (cr—del t a—sp) / wp, —20)
Move to delta position along x and the bottom of the chart along y
5. draw(wcmax—sc—-wc* ( cr—del t a—sp) / wp, wc2max)
Move to delta position along x and the top of the chart along y
To draw a box on aplotter or adisplay, use
box(<'plotter'|'graphics',>1mm x2mm ylmm y2mk, ' nolimt'>)<
rl, r2>

with the values for the left edge (x 1mm), right edge (x 2m), bottom edge (y 1rm), and top
edge (y2mm) specified as arguments (e.g., box( 20, 100, 40, 150) . Thelocation of the
edges are given in plotter units (mm on most plots) and are scaled in mm for the graphics
display. (If unitsarein Hz or ppm, you can use the hzt ormmcommand to convert to plotter
units.) Thekeyword ' nol i m t' allowsthe box to extend outside the limits determined
by the parameterssc, wc, sc2, and we2.

Table 44 summarizes the commands for line drawing by the user.

Table 44. User-Controllable Line Drawing Commands

Commands

box* Draw abox on aplotter or graphics display

dr aw* Draw line from current location to another location

hzt omm( x_posi ti on) <: xmm Convert location from Hz or ppm to plotter units

nove(<' graphics'|'plotter'> x,y) Movetoanabsolutelocation to start aline

pen* Select apen or color for drawing

* box(<'plotter'|'graphics',>1nm x2mm ylmm y2mx, ' nolimt'>)<:rl,r2>
draw(<'graphics'|'plotter',>< xor'|'nornal', >x,y)
pen(<'graphics'|'plotter',><"xor']|"'nornal', >pen|col or)

262 Getting Started: VNMR 6.1C 01-999160-00 A0800



chapter 10. Storing, Retrieving, and Moving Data

Sections in this chapter:
e 10.1 “Working with Directories and Files,” this page
e 10.2“Storing Data,” page 265
+ 10.3 “Retrieving Data,” page 267
* 10.4“Transferring Data Using Ethernet and [imNET,” page 269
e 10.5 “Converting Data Between Systems,” page 274
» 10.6 “Magnetic Tape Operations,” page 276
» 10.7 “Compressing Data,” page 280

Chapter 1 gave an overview of UNIX and VNMR files. This chapter covers how to work
with those files and directories—how to store, retrieve, and move data:

If you wish, you can do virtually al file and directory operations should through a series of
interactive menus in the main menu system. These menus are accessible through the File
button in the Main Menu or by entering thef i | es command. Chapter 4, “Using the
VNMR Menu System,” provides a complete description of the menus.

10.1 Working with Directories and Files

Typica operations with directories and files are saving and retrieving data, copying files,
deleting and renaming files, and examining the contents of directories and files. This
section covers the tools available for these operations. Table 45 lists these tools.

Default Directory

File names always assume the existence of a default directory, also called the current
working directory. Thisisthe directory the user currently isin. To display the path of the
current working directory, enter the command pwd.

The default directory is set with the change directory command cd<( di r ect ory) >,
wheredi r ect or y isthe name of the new default directory; for example, entering

cd(' /export/ hone/ steve/ vnnr sys') changesthe current working directory to
the directory / expor t / hone/ st eve/ vnnr sys. Entering cd alone sets the current
working directory to the user’s home directory (the tilde symbol “~”, shorthand for “the
home directory of” in UNIX, does not work with VNMR commands).

By making the directory containing afilethe current directory, file name entry issimplified.
For example, if the default directory issetto/ vnnr / fi dl i b, the file names
androl.fidand/vnnr/fidlib/androl.fid areequivaent.
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Table 45. Directory and File Handling Commands and Parameters

Commands

cat (filel<, file2,...>) Display one or more text filesin text window
cd<(directory)> Change working directory
copy(<'—r',>fromfile,to_file) Copyafile

cp(<' —-r',>fromfile,to_file) Copy afile

delete(filel<g, file2,...>) Delete afile, parameter directory, or FID directory
dir<(string)> List filesin directory

| f<(directory)> List filesin directory

| s<(directory)> List filesin directory

mkdi r (di rectory) Create new directory
m/(fromfile,to_file) Move and/or rename afile

pwd<: di rect ory> Display current working directory
rename(fromfile,to_file) Move and/or rename afile

rm(filel<, file2,...>) Deletefile

ridi r(directory) Remove directory

Parameters

cur exp {string} Current experiment directory

def aul tdir {string} Default directory for the files menu system

264

Thedef aul t di r parameter holdsthe name of the default directory for thef i | es menu
system. Chapter 4, “Using the VNMR Menu System,” describes this menu.

Creating and Manipulating Directories

A new directory is created by the nkdi r (di r ect ory) command. If adirectory isno
longer needed, ther ndi r (di r ect ory) command removes one or more empty
directories (i.e, the directory does not contain files). Thenmv( ol d_nane, new_nane)
command renamesadirectory, andthecopy( ol d_name, new_nane) command makes
acopy of the directory entered asthe first argument (and all subdirectories and files of that
directory). The new directory name is specified by the second argument.

Thecommandsl f,1 s,anddi r listfilesinthe current working directory on thetext output
window. If adirectory isspecified asanargumenttol f orl s, thefilesin that directory are
listed instead of the current directory. di r caninclude a string argument containing the
same options as used with the UNIX | s command.

Creating and Manipulating Files

Filesare typically created by data storage activities such as saving files, FIDs, or
parameters. If afileisno longer needed, the del et e(fil el<, fil e2,..>) command
removes afile from thefile system. Ther n(fi |l el<, fil e2, ...>) command also
removefiles, but del et e is preferred because it is safer. r mfunctions like the powerful
UNIX command of the same name and can inadvertently delete important files without
warning, even for experienced users.

Ther enane( ol d_nane, new_nane) command changes the name of afile. By
providing different directory paths as arguments, r enamne can also be used to move afile
from one directory to another. Thermv( ol d_nane, new_nane) command works the
same asther enane command.
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To make a copy of afile, enter theVNMR command copy( ol d_nane, new_nane)
with the name of the file you want to copy as the first argument and the new name as the
second argument. Include different directory pathsfor eachfileif you want to both copy the
file and, at the same time, move it to another directory. The command

cp(ol d_nane, new_nane) worksthe same astheVNMR copy command.

To display the contents of one or more text files, usecat (fil el<,file2...>).The
cat command places the text of each file, in the order given by the arguments, in the text
window. If thetext islonger than what one window can hold, cat pauses after the window
has filled and waits for a keystroke from the operator to fill the window with more text.

The cur exp parameter is useful when accessing text files generated by various
commands. cur exp contains the full UNIX path to the currently active experiment. For
example, cat (curexp+' /fp. out') displaysthe contentsof thef p. out fileinthe
current experiment directory.

10.2 Storing Data

As explained previously, NMR data on the VNMR data system is acquired in atemporary
disk file the known as an experiment and isidentified by the file name ex p#, where# isan
integer from1t0 9, (e.g., expl or exp6). Datareside in an experiment indefinitely until
another set of datais collected in the same experiment. At sometime, however, it is
generaly desirableto transfer the datato amore permanent file. The data can betransferred
to afile on ahard disk, to a magnetic tape, or even viaa mechanism, such as Ethernet, to
some remote data system. Table 46 lists tools for storing data.

Table 46. Data Storage Commands and Parameters

Commands

svi<(file<,'nolog ><,'arch' >)> Save FIDs in current experiment
svp(file) Save parameters from current experiment
svs(file)<:status> Save shim coil settings
writefid(file<,elenment_nunber>) Write numeric text file using a FID element
Parameter

shi mspat h {string} Peath to user’s shim directory

Experiment Files

An experiment such asexpl consists of one or more FIDs, one or more spectra, various
parametersincluding nine“ saved displays,” atext file, and anumber of other files. Because
the FID is maintained separately from the spectrum, it is not necessary to save data
permanently before performing the Fourier transform or other data processing.

In general, therecommended course of action usingaVNMR datasystem isto savethedata
in apermanent file asthe last action that you perform on the data. In this way, the result of
operations performed during data processing (choice of weighting functions, referencing,
phasing, scaling, etc) are preserved with the data, and should the data be recalled later, it
will incorporate all of this information automatically.
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Saving Data

Dataare saved using the svf <(f i | €) > macro. If afile nameis not entered as an
argument, svf asksfor one. Only the FID is saved, not the spectrum, since the spectrum
can always be reconstructed from the FID.

The svf macro creates adirectory with the suffix . f i d that contains the following four
files, each with a special purpose:

» Filefi d containsthe raw data (the FID).
» Filepr ocpar containsthe parameters.
» Filel og containsthe acquisition log.

» Filet ext containsyour annotations.

For arrayed experiments (containing multiple FIDs), the svf macro savesall FIDsina
single file; there is no special command to allow individual FIDs of the array to be saved.

svf aso savesthedatafiles (. def ) acquired with GLIDE.

If you place relevant information into thet ext fileusingthet ext command, it will be
far easier to return to the dataat some future time and understand exactly which experiment
isstored in that particular file.

Thecommandwri tefid(file<, el ement_nunber >) writesatext file using data
from the selected FID element. The default for el erent _nunber is 1. The command
writes two values per line. The first is the value from the X (real) channel, and the second
isthe value from theY (imaginary) channel.

Theaut onanme command creates file names from information in text files and from the
values of VNMR parameters. It determines a path where data might be stored. aut onane
can be used in nonautomated sessions to generate a path name; it is used the same way that
the autoname parameter is used during automation.

Saving Parameters

Parameters from the current experiment are saved by the macro svp<(fil e) >. A file
with the. par suffix is created, which contains the parameters and text. If svp is entered
without an argument, you are prompted for afilename. Unlikethesvf macro, svp reflects
any changes made in parameters up to the moment of entering svp, including acquisition
parameters.

Saving Shim Coil Settings

All shim coil settings except Z0 are saved with thecommand svs(fi | e) . If the name of
the file entered as an argument is arelative path, svs looks for ashi s subdirectory in
the following order:

1. Iftheshi ns subdirectory existsinyour VNMR user directory, svs storesshim coil
settings there.

2. If theshi ns subdirectory does not exist, svs looks for aglobal parameter named
shi mspat h. If shi mspat h ispresent, it is expected to contain the name of a
directory. If this directory exists, svs savesthe settings there if anew entry can be
created.

3. If step 2 does not work, svs storesthe shimsin the/ vnnr / shi ns directory
(provided you have write permission).
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If the name of the file entered as an argument is an absolute path, the fileis saved directly.

10.3 Retrieving Data

At times, you need to recall stored data. Table 47 liststools for dataretrieval. The
information in this section describes several methods for retrieving datain VNMR.

Table 47. Data Retrieval Commands and Parameters

Commands
conpressfid(<indir,>outdir) Compressdouble-precision VNMR FID data
conpr essfi d* Compress double-precision VNMR FID data (UNIX)
makefi d* Make a FID element using numeric text input
parfix Update parameter sets
rt<(file<, ' nolog >)> Retrieve FIDs
rtp<(file)> Retrieve parameters
rts(file)<:status> Retrieve shim coil settings
rtvx Retrieve individual parameters
updat epar s Update all parameter sets saved in a directory
* conpressfid —i indir —o outdir —f

conpressfid —e exp_nunmber —o outdir —f

makefi d(fil e<, el enent _nunber ><, f or mat >)

rtv<(file, parl<,par2,...>)><:variabl es>
Parameter
par ver si on {real value} Version of parameter set

Using rt, rtp, and rts to Retrieve Files

Themacrort <(fil e) >retrievesFIDsstoredintheFID filef i | e. f i d intothecurrent
experiment (e.g.,rt (" /vnnr/fidlib/fidld )).Iffile.fid doesnotexistand
the parameter filef i | e. par doesexist, rt retrieves the parameters only from
file.par.Ifrt isentered without an argument, it asksfor afile name. In that case, the
file name can be given without single quotes.

Retrieved datais placed into the current experiment. Any datain that experiment is
overwritten. Remember that it isthe FID that isretrieved and it must be transformed, but if
the datais stored after it isoriginally processed, as previously recommended, it is not
necessary to rephase, re-reference, or otherwise reprocess the data, except as desired.

Themacrort p<(fil e) > retrievesal parametersfrom the parameter filef i | e. par , if
thisfileexists. If not,andif fi | e. fi d exists, rt p retrievesthe parameters only from the
FID filefi |l e. fi d. If you only wish to retrieve afew parameters from afile stored with
svf orsvp, enter thecommandrt v<(fil e, par 1<, par 2, . .. >) > with thefile
name and one or more parameter names as arguments. If rt p or r t v are entered without
an argument, you are prompted for afile name. In that case, the file name can be given
without single quotes.

To retrieve shim settings, the commandrt s(fi | e) locatesa preexisting file of shim
settings saved by the svs command and copies the settings into the current parameter set
of the current experiment. If the file name entered as an argument is arelative path, rt s
looksfor ashi ns subdirectory in the following order:

1. If shi ns existsin your VNMR user directory, r t s copies the settings.
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2. If theshi s subdirectory does not exist, r t s looks for aglobal parameter named
shi nspat h. If it ispresent, shi nspat h isexpected to contain the name of a
directory. If thisdirectory exists, r t s copiesthe settings if it locates the requested
file.

3. If step 2 does not work, r t s triesto locate thefilein/ vnnr / shi s.

If the name of thefile entered as an argument is an absol ute path, thefileislocated directly.
A message is displayed at the end about the success or failureof rt s.

To retrieve Spinsight datainto the current experiment, usether t cnx<(fil e) >
command.

Using CDE File Manager to Retrieve Data

The CDE file Manager can be used to retrieve data on parameters, FIDs, or shim files. To
use thismethod, thel i st enon macro must be, or must have been, executed. If file
retrieval isaregular mode of operation, consider puttingl i st enon inyour local | ogi n
macro. Do the following steps to retrieve data with CDE:

1. Start the CDE File Manager from the CDE toolbar.

2. Gotothedesired directory and double-click the desired parameter, FID, or shimfile.

After you have selected the desired FID filg, it is processed and displayed. . def
files (files acquired with GL1 DE) are retrieved into GLI DE.

Correcting Saved Parameter Sets

Theupdat epar s macro corrects saved parameter sets. With the release of VNMR
version 4.2, al the parameters, upper limit, lower limit, and step sizes were tightened.
Further additions were made in VNMR 4.3 and VNMR 5.3. updat epar s searchesa
directory for parameter and FID files, and correctsthe pr ocpar filesfound. Itis
recommended that the user execute this macro on all older parameter sets before using the
parameter set again. updat epar s overwrites parameters in the current experiment. The
correctionsthat are applied to the parameter sets are defined by the par f i x macro. When
aparameter set is updated with updat epar s or par f i x, the parameter par ver si on
isset to 5.3 toindicate the version. The updat epar s macro uses the current experiment
to process the parameter sets. Therefore, whichever experiment is chosen for running
updat epar s should not contain a valuable data set.

User-Written FID Files

Themakefi d(fil e<, el ement _nunber ><, f or mat >) command letsyou
introduce computed data into an experiment by creating a FID file. To use this command,
you must give the name of afile with input as the first argument. This file must contain
numeric values, two per line. Thefirst value is assigned to the X (or real) channel; the
second value on the lineis assigned to theY (or imaginary) channel.

The other two arguments can be entered in any order: el emrent _nunber isthe number
of the element or FID (the default isthefirst element or FID), and f or mat isastring with
the precision of theresulting FID file (thedefaultis' 32- bi t' for double-precision data).
Before using makef i d, read the description of it in the VNMR Command and Parameter
Reference for further details.
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10.4 Transferring Data Using Ethernet and limNET

One of the most efficient mechanisms for transferring data from one location to another is
over an Ethernet network. Ethernet can be used to transfer data, and hence to store and
retrieve data remotely, on awide variety of systems, including VNMR systems
(MERCURY-VX, MERCURY, YNTYINOVA, UNITY plus, GEMINI 2000, UNITY, and VXR-S),
VXR-style systems (Gemini, VXR-4000, and XL), and VAX computers.

Ethernet encompasses a number of ideas, but for our purposes here only hardware and
software (or “protocol”) is considered. On the hardware side, Ethernet isa standard feature
of the VNMR data system (Ethernet hardware is optional on VXR-style systems). On the
software side, VNMR includes standard UNIX software using the Internet Protocol (1P)
that enables data transfer between one VNMR system and another, or between aVNMR
system and other computers supporting IP.

VNMR software includes a proprietary Ethernet protocol named limNETO (Laboratory
Information Management Network, aVarian trademark). This protocol is required for
exchanging information with V XR-style systems, on which only the limNET protocol is
supported. The limNET protocol is also available for VAX and IBM RS/6000 computers,
where it is used to transfer data from VXR-style systems.

Table 48 lists commands associated with data transfer over Ethernet and limNET.

Table 48. Ethernet and limNET Data Transfer Commands

Commands
dnode List valid limNET nodes (VNMR,UNIX)
eaddr Display Ethernet address (VNMR,UNIX)
elist(renote_node,renpte_dir) List directory of remote system (VNMR)
elist renote_node renote_dir List directory of remote system (UNIX)
er ead* Transfer file from aremote source (VNMR)
er ead* Transfer file from aremote source (UNIX)
ewite* Transfer file to aremote destination (VNMR)
ewite* Transfer file to aremote destination (UNIX)
* eread(local _file,renote_node,rennte_file) (VNWR)

eread local _file renote_node renote file (UNI X)

ewite(local _file, renpte_node,renpte file) (VNWR)

ewite local _file renpte_node renpte_file (UN X)

Transferring Data Using Ethernet

UNIX commandsf t p (filetransfer program) and r cp (remote copy program) are among
the commands available to transfer of files from one VNMR system to another using
Ethernet. These commands are not supported inside VNMR, although a macro can easily
be created if thisis desirable.

Since most FID filesin the VNMR file system are stored as directories, ther cp program
is probably the most useful, because it can transfer entire directories, not just individual
files. Thestructureof r cp isidentical to that of the standard UNIX cp program, except that
the remote file name must be preceded by the name of its computer (the remote host-name)
followed by a colon. The following two examples should suffice:

» Remote copy of an entire directory (—r option) in the current directory named
noesy. fi d (datafilesalwaysendin . f i d) to aremote host (VARIANG0OO) into the
named filercp —r noesy.fid VAR AN60O: / usr2/ sl p/ noesy.fid
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» Remote copy of anewf i d. fi dinthehome directory of vnnr 1 on the remote host
(VARIANS500), into the home directory of vnnr 1 (whereit will be given the same
name):rcp —r VARI AN50O0: ~vnmr 1/ newfid.fid ~vnnrl

The names of the known remote hosts are contained inthefile/ et ¢/ host s orintheNIS
files (enter ypcat host s inaUNIX shell) and are established by the system
administrator. A user only needs to know the name of each computer system. To test
connectivity, ther sh command isavailable (e.g.,r sh VARI AN500 | s).

Transferring Data Using lImMNET

The user interface to the limNET software consists of the commandser ead, ewri t e,
el i st,dnode, and eaddr . These commands are available from the VNMR program or
fromthe UNIX shell. INVNMR, each argument isastring, so typically each argument must
be enclosed in single quotes, although string variables can be used also. From the UNIX
shell, each argument is separated by aspace. Examples of both are given bel ow. Throughout
the section, VXR-style (Gemini, VXR-4000, or XL) systems are usually referred to as a
remote node. Note that after dataistransferred, it must be converted. Thisis coveredin the
“Converting Data Between Systems,” page 274.

To Display Remote Nodes Available

The dnode command displays all remote nodes available to IimNET. dnode is entered
without arguments and can be used from either VNMR or the UNIX shell.

To Transfer a File From a Remote Node

The er ead command transfers the contents of afile associated with aremote node to the
local destination. The syntax is the following:

From UNIX: eread local _file rempte_node renmote file
FromVNMR: eread(l ocal _file,renote_node,renote file)

All three arguments are required. The names of the remote computers or nodes availableto
the imNET protocol are held inthe/ vnnr / nodes file. The dnode command displays
alist of available nodes, which each user needs to know.

For example, to transfer the contents of thefiledsk1. osv700, which residesin the
remote node called v400, to the local destination file called osv700, enter:

From UNIX: eread osv700 v400 dsk1.osv700
FromVNMR eread(' osv700','v400', ' dskl. osv700")

To Transfer a File To a Remote Node

Theewr i t e command transfers the contents of alocal file from a UNIX system to the
remote destination file associated with the remote node. The syntax is the following:

From UNIX: ewite local _file renpte _node renote file
FromVNMR: ewite(local file, renote node,renote file)

The arguments are defined the same as for the er ead command.
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To List the Contents of a Directory on a Remote Node

Theel i st command displays alisting of the contents of adirectory on aremoteVXR-
style system. The syntax is the following:

From UNIX: elist renote_node renote dir
FromVNMR: elist(renote_node, renote_dir)
wherer enot e_di r isthe name of the directory on the remote system.
For example, entering from UNIX
elist gemini fidlib
or entering from VNWR
elist('gemni', " fidlib")

provides alist similar to the following:

APT DR 5 45
HETCOR DR 5 141
C13 DR 5 45
DEPT DR 5 144
H1 DR 5 23
cosy DR 5 141

The contents are listed in the order they appear in the remote directory.

To Display Local Node Address

Theeaddr command address of your local node. This command is entered without
arguments and can be used from either VNMR or the UNIX shell.

File Suffixes

Whenever limNET is used to transfer afile from aVXR-style (Gemini, VXR-4000, or
VXR) system to a UNIX-based VNMR (MERCURY-VX, MERCURY, "NTYINOVA,

UNITY plus, GEMINI 2000, UNITY, or VXR-S) system, a suffix is appended to the UNIX
file name by the VNMR system. This|ets other software on the VNMR system know what
type of VXR-stylefile the UNIX file represents.

Similarly, when limNET is used to transfer afile from aVNMR system to aVXR-style
system, the VNMR system uses a suffix to determine what kind of VXR-style file the file
represents. If the UNIX file name contains no suffix or isambiguous, the imNET software
assumesthefileisaVXR-style datafile.

ThelimNET protocol cantransfer VXR-styledirectories, program files, and datafiles. (The
VXR-style commands DI Rand DLI ST use the mnemonics DR, PR, and DA, respectively,
to identify such entries.) The VNMR suffix for each is the following:

 Directory files have the .### suffix (see below).
» Program files havethe. pr g suffix.

» Datafileshavethe. dat suffix.
The suffix for adirectory file isthe total number of entries allocated in the VXR-style
directory. Therefore, if FI DLI B has(e.g., 36 entries, it becomesf i bl i b. 36 inVNMR).

For program files and datafiles, adot and pr g or dat isadded; (e.g., MNPPGVIbecomes
mppgm pr g and VCOEFS becomesvcoef s. dat) .
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Be aware that the information in the 12 field (normally the date) is lost when the fileis
transferred to VNMR. The exception is, of course, aVXR-style directory.

Initiating Transfers from a Remote Node

ThelimNET software lets you start atransfer from aremote node on aVXR-style system.
When you usethe ewr i t e command to transfer afileto aUNIX system, the name of the
file on the UNIX system will have a suffix indicating what type of VXR-style entry the
original file was.

When you use the er ead command to transfer afile from a UNIX system, the imNET
software on the UNIX system searches for the file as specified in the original er ead
command. If afileisfound, lIimNET on the UNIX systemwill transfer it to your local VXR-
style system. If nofileisfound, limNET checksif any files have the original name with the
suffix added. If exactly one such fileisfound, it is transferred to your local VXR-style
system. In either situation, the type of entry on the local VXR-style system is based on the
suffix of the file on the remote system. If the remote file has no suffix or the suffix is
ambiguous, the entry type defaultsto adatafile.

No upper-case characters can appear in either the directory or the file name on the UNIX

system. If any are used, the transfer fails with areport indicating the file does not exist or
cannot be found. The limNET software converts any upper-case letters to lowercase when
accessing the file system of UNIX.

File security onthe UNIX computer is maintained several ways. The limNET server insists
that the world have permission to complete the requested transfer. Thus, afile can be read
only if the world has read access to that file. Read and execute access is also required for
the parent directory, and each level above it, all the way back to the root. For example:

Fileto be read Required access
/ export/ home/ vnnr 1/ vxr/ exanpl e I WXT —XT —
Parent directories Required access
/ export/ hore/ vnnr 1/ vxr I WXT —XT —X
/ export/ home/ vnnr 1 WX —XT —X
/ export/ home WX —XT —X
/ export I WXT —XT —X
/ WX —XT —X

If / export/ home/ vnnr 1 does not have execute or read access for the world set, then
thefile/ export/ home/ vnnr 1/ vxr/ exanpl e isnot accessible from limNET, even
if itsfile protection does allow world access. Also, ho entry can be overwritten or erased,
even if the file protection would allow it.

A new file can bewritten only if theworld has read, write, and execute accessto the parent
directory. Read and execute access is required for each directory above the parent in the
tree; for example:

Fileto be written Required access

[ export/home/vnnr 1/1imet/newfid.5 N/A (to be created)
Parent directories Required access

[ export/ home/ vnnr 1/ 1 i met WX WX T WX

/ export/ home/ vnnr 1 WX —XT —X
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/ export/ home WX —XT —X
/ export WX —XT —X
/ rWXT —XT =X

A good ideaisto create a separate directory for limNET transfers so write access for the
world can be limited to that subdirectory.

Error Messages from lImNET

Thednode and eaddr commands should never produce an error. |If one occurs, contact
the system administrator becausethe limNET softwarewas probably not installed correctly.
Theer ead and ewr i t e commands can fail for avariety of reasons. Some of the error
messages that may appear arelisted below in al phabetical order with an explanation of each
message and the recommended action:

Can't open limNET servicefile

ThelimNET server was never started. Contact the system administrator.

Error connection to public socket: Client connection refused

ThelimNET server is no longer functioning.

error obtaining internet host name

Thefile/ et ¢/ host s isnot present or does not contain the address of the local node.
ether_hostton failure: no such file or directory

Thefile/ et c/ et her s isnot present (version 2.0 of [imNET only). Thismessage is
produced by the eaddr command and the [imNET server.

Incorrect number of arguments
Use exactly three argumentsfor er ead and ewr i t e, as described above.
Network timeout

Theloca system software found the address of the remote node and attempted to send it a
request, but failed to receive aresponse. This can occur if the remote node does not have
[imNET installed, if the nodeis down or otherwise disabled, if the Ethernet addressfor the
remote node iswrong, if the Ethernet hardware has not been installed or configured
correctly, of if thelocal nodeis not physically connected to the network.

If this error message isaresult of aread or write transfer initiated from aVXR, Gemini, or
XL host, the cause might be that the destination directory does not have read or write
permission set for the world.

Public socket connect error: Network unreachable
Public socket connect error: Connection refused

Either one of these messages indicates that the local host is not connected to the Ethernet
hardware. In this situation, the system administrator must terminate the limNET server,
connect the local node to the network, and then restart the server.

The system administrator can stop the limNET server by taking the following steps:

1. Enter the UNIX command ps- e on Solaristo find the process ID of the imNET
server. The name of the processis| i nmet d.

2. Enter the UNIX command ki | | —a PI D, where Pl Disthe processID of the
limNET server. Only r oot can executethiski | | command.
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Remote host busy

The remote node is currently involved in another imNET transfer. TheVXR-4000 system
alowsonly one transfer at atime. Try the command again in afew minutes.

Remote node not found

Ther enot e_node argument could not be located in the nodefile.

10.5 Converting Data Between Systems
Filestransferred from VXR-style systems (Gemini, V XR-4000, or XL) or Bruker systems

arein aformat that must be converted to
later use.

ausable format for VNMR and then stored for

e Foralltextfiles theuni x_vxr andvxr _uni x commandsconvert thefilesbetween

VNMR and V XR-style systems.

» For VXR-style system datafiles, the conver t command makes the transferred data
usablefor VNMR and deconp breaks up transferred libraries and storesthefilesina

VNMR subdirectory.

» For Bruker datafiles, theconvert br u and sr ead commands convert the Bruker
data and read the converted datainto VNMR.

Table 49 summarizes the commands used for data conversion.

Table 49. Data Conversion Commands

Commands
convert (VXR file)

convertbru(fil e<, options>)
convertbru file <options>
cpos_cvt VXR file
deconp<(VXR file)>

sread(fil e<, tenpl ate>)

uni x_vxr (UNI X_file, VXR file)
uni x_vxr UNIX_file VXR file
vxr_uni x(VXR file<, UNI X_fil e>)
vxr_unix VXR file UNIX_file

Convert data set from VXR-style system
Convert Bruker data (VNMR)

Convert Bruker data (UNIX)

Convert data set from VXR-style system (UNIX)
Decompose aV XR-style directory

Read converted Bruker datainto VNMR

Convert UNIX text filesto VXR-style (VNMR)
Convert UNIX text filesto VXR-style (UNIX)
Convert VXR-style text filesto UNIX (VNMR)
Convert VXR-style text filesto UNIX (UNIX)

Converting Text Files

Text files have a different format (the byte order is reversed) on the UNIX-based systems
than they do on VXR-style systems. To enable moving text files, such as pul se sequences,
from one system to another, the following commands with the file names as arguments

perform aformat conversion.

274

The syntax for UNIX text to VXR-style text:

FromVNMR:
From UNIX:

The syntax for VXR-style text to UNIX text:

uni x_vxr (UNIl X_file, VXR file)

uni x_vxr UNIX_file VXR file

From VNMR:
From UNIX:

vxr_uni x(VXR file<, UNI X file>)
vxr_unix VXR file UNIX file
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Inusing thissyntax, VXR fi | e cannot bethesameasUNI X fil e.

Do not use vxr _uni x on afile other than atext file obtained from aVXR-style-based
system. The VNMR command vxr _uni x only may omit UNI X _fi | e, inwhich case
the output is sent to the text window.

Converting Data Files

Datafiles also have a different format on the UNIX-based systems than they do on the
VXR-style systems. Datafiles transferred from aV X R-style system therefore have to be
converted to the format used in UNIX-based systems.

FromVNMR, the command convert ( VXR fi |l e) loadsthe datafrom thefile
VXR_fi | e intothe current experiment and convertsit to the new format (theconver t
command must be used instead of r t when VXR-style dataisto be read).

A similar UNIX command, cpos_cvt VXR fil e, aso convertsthe data set but writes
the converted data into a subdirectory of the current working directory, using the original
name of the data set.

Decomposing a Library

The command deconp<( VXR _fi | e) > takesaVXR library, asloaded from aVXR-
style system, and extracts each entry into a separate UNIX file. The file can be obtained
from amagnetic tape or over limNET. A limit of 432 entriesisimposed. deconp creates
aUNIX subdirectory in the current working directory and uses that to write each VXR
entry asaUNIX file. The name of the UNIX subdirectory is derived from the VXR library
name. The name of the original VXR file must have an extension in the form . NNN, where
NNN is the number of entriesin the original VXR library (IimNET automatically supplies
this extension).

Note that when datais copied from aV XR-style system, al files should first be stored in a
directory on the system and then stored on the tape as onefile (or transferred over Ethernet
as one file). Otherwise, the command deconp will not work.

Step-by-Step Example with imNET

TheVNMR command convert takesthe FID file from aVXR-style (Gemini, VXR, or
XL) systeminto aformat with which theVNMR program can work. The reverse capability,
converting data from VNMR format into VXR-style format, does not exist. The example
below shows the interaction on a Sun system using limNET with the remote VXR-style
system, a Gemini named “gemini.”

1. Thefollowing commands are entered with the responses shown:
> eread hl genini fidlib.hl
23

> |s hl*
hl.5
> vnnr

2. VNMR darts. INVNMR, enter: convert (' hl.5")

Theconvert command workswith the output from theV X R-style command SVF.
Anoutput of “23” from theer ead command indicatesthefilefi dl i b. h1is23
blocksin size. The suffix “. 5" appears because the entry h1 isaVXR-style
directory with 5 entries, asistypical for saved FIDs on V XR-style systems.

3. Tosavethedatain VNMR format, enter: svf (' hl')
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4. Verify the operation was successful by entering| s(' h1/*")

VNMR displays the contents of the directory h1. f i d, created by the svf macro:
fid pr ocpar t ext

The deconp program takes apart libraries brought over from aVXR-style system. It
creates a subdirectory on the UNIX system, using the name of the VXR-style library, and
then it copies each entry intheVXR-style library to a separate filein that subdirectory. The
next example uses the setup above with theconvert command.

1. Thefollowing commands are entered, with the responses shown:
> eread fidlib gemni fidlib
64 128 192 256 320 384 448 512 540
> 1s fidlib*
fidlib.36
> deconp fidlib.36
Loading fidlib/apt.5, 45 bl ocks
Loading fidlib/cl13.5, 45 bl ocks
Loadi ng fidlib/cosy.5, 141 bl ocks
Loading fidlib/dept.5, 144 bl ocks
Loading fidlib/hl.5, 23 blocks
Loadi ng fidlib/hetcor.5, 141 bl ocks
>1s fidlib
apt.5 cl3.5 cosy. 5 dept.5 hl.5 hetcor.5
>

2. Atthispoint, any of theVXR-styleFIDsapt . 5, ¢13. 5,cosy. 5,dept . 5,and
h1. 5 can be converted into VNMR format using theVNMR conver t command

(eg.,convert (' fidlib/cl3.5")). Notethat herethesubdirectory fi dli b
isincluded as part of theconvert command.

In normal operation, the deconp program is not used with the actual V XR-style FID files,
suchashl. 5. If for some reason the actual dataisto be examined using a separate
program, the deconp program would then be suitable.

Converting Bruker Data

The command convertbru(fil e<, options>) converts 32-bit Bruker AMX data
and 24- and 32-bit Bruker AM datainto a 32-bit format compatible with Varian’ ssr ead
program. Thef i | e argument to conver t br u isthe name of the input argument. From
UNIX, thesyntax isconvertbru fil e opti ons. Refer tothe VNMR Command and
Parameter Reference for detailed information on conver t br u, including the options
available and examples.

After converting the Bruker datainto the new format, the converted data can be read into
VNMR using thecommand sread(fil e.cv' <, tenpl at e>),wherefil e isthe
name of the file containing the converted dataand t enpl at e isthe full path of a
parameter template file (do not append .par to the file name)—for example,

sread(' brudata.cv','/vnnr/parlib/bruker').Thenameof thefile
containing the parameter templateisoptional; thedefaultisbr uker . par . If no parameter
template is specified and br uker . par cannot be found in the user or systemparli b
directory, sr ead aborts with an appropriate error message.

10.6 Magnetic Tape Operations
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Table 50 lists UNIX and VNMR commands associated with magnetic tape operations.
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Table 50. Magnetic Tape Operations Commands

Commands
dd <option=val ue>. .. Convert and copy afile (UNIX)
nt <-f tape> command... <count> Magnetic tape control (UNIX)

readbrut ape file <num ski pped> Read Bruker data files from 9-track tape (UNIX)
tape(<type, >option<,filel,...>) ReadtapesfromVXR-stylesystem (VNMR)
tape <type> <option> <filel> Read tapes from VXR-style system (UNIX))
tar <options> Create tape archives, add or extract files (UNIX)

The simplest technique to operate the tape unit is to use the interactive tape file handling
menu described in “File Menus,” page 87. This menu lets you perform all relevant
operations: reading files from tape, writing files to tape, and listing a tape catal og.

The second method is to use the UNIX command t ar (tape archive). Run in a separate
window fromVNMR, at ar backup can proceed completely as a separate process. If you
have many megabytes of datato back up, there is no reason to tie up VNMR with this
process. Simply open a separate window and uset ar .

A number of ways are available for reading from and writing to a streaming tape. See the
documentation of the UNIX t ar, nt , and dd commands for some possibilities. For
example, on systems using Solaris, the following commands append filesabc and xyz to
an aready used tape:

m —f /dev/rnt/0l bn rew

m —f /dev/rnt/0Olbn fsf 1

tar cvf /dev/rm/O0Ol bn abc xyz

nm —f /dev/rnt/0lbn rew

If dataiswritten onto a magnetic tape using a Sun or IBM RS/6000 computer and is then
to be copied into a Silicon Graphics computer, the byte order on the tapeis reversed. To
read such atape you must usethe/ dev/ t apens devicewhenusingt ar :

tar xvf /dev/tapens

If data has been written onto a magnetic tape on a Silicon Graphics computer and isto be
copied back onto a Sun or IBM RS/6000 compulter, the byte order is again reversed. The
t ar command cannot be used alone in this case; instead, use the command string:

dd if=/dev/rm/0l b conv=swab bs=20b | tar xvBfb - 20

(Note there is a space between the “- " and the “20” at the end of the command string.)

CAUTION: Keep magnetic tapes away from the magnet. Data stored on the tape
can be damaged by the strong magnetic field.

Reading Tapes from Gemini, VXR-4000, and XL Systems

Thecommand t ape( <t ype, >keywor d<, fi | e>) displaysthe contents of aVXR-
style tape (used on aGemini, VXR-4000, or XL system), for use on a UNIX-based system,
or reads one or files from aVXR-style tape into the current directory. t ype isthe type of
tape to be accessed (default isthe /4 in. tape), keywor d canbe' hel p' (display entry
options),' cat ' (display catalog of filesontape),' r ead' (readfilegivenbyfi | enane,
maximum of four file names can be specified),' r ewi nd" (rewind tape, 1/2in. tape only),
or' quit' (releasethetapedrive, 1/2in. tape only).
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If you are using Vnmrl on an IBM RS/6000 computer or VnmrSGI on a Silicon Graphics
computer, tapes from V XR-style systems can be read using the UNIX dd command. For
the IBM RS/6000, the following command is appropriate:

dd if=/dev/rnt1l fskip=1 of =xyz. 288

where xy z isthe name of the directory you wish to create and 288 is the number of entries
that were found in the Gemini or VXR directory (288 would correspond to adisk backup).
The device can be something other thanr nt 1, such asr nt 0.

For Silicon Graphics systems, the following commands are appropriate:
nt rew nd

n fsf 1

dd if=/dev/nrtape of =xyz. 288 i bs=512000 conv=swab

nmt rew nd

In these commands, xyz isthe name of the directory you wish to create and 288 is the
number of entriesthat were found in the Gemini or VXR directory (288 would correspond
to adisk backup).

For either system, the directory that results (xyz. 288 in this example) must next be
decomposed by entering (e.g., deconp xyz. 288).

The deconp command creates anew directory xyz, and theindividual filesfound in that
directory can beread into VNMR using theconver t command.

Reading Bruker Data Files from 9-Track Tape

The UNIX shell script r eadbr ut ape readsonefile from aBruker tapeinto aUNIX file.
The syntax used isr eadbr ut ape fil e <nunber_ski pped>, wherefil e isthe
name of thefile read into UNIX. For identification, the .br u extension is added to thefile
name. The optional argument nunber _ski pped isthe number of files skipped and
includes the header file, which is assumed to the first file on the tape. The default isthe
script reads thefirst file after the header file. If nunber _ski pped issetto0, thereisno
rewinding and the first file (or the next file) on the tapeis read.

After running r eadbr ut ape to read the datafile, it must be converted using the
convert bru andsr ead commands for use with VNMR.

Sharing aTape on a Network

A single tape can easily be shared between two or more computers, provided the systems
are installed according to the instructions on remote installation in the manual VNMR and
Solaris Software Installation. Files can be backed up or restored remotely over the network
using the following UNIX commands:

» To read atape catalog of a remote tape on aremote computer named “1a600”:
rsh -n lal 600 dd if=/dev/rm/0lb bs=20b | tar tvfbB - 20

» Toread all files from the remote tape:
rsh -n 1al 600 dd if=/dev/rm/r0Olb bs=20b | tar xvfbB - 20

e Toread namedfiles(fil el,fil e2,...) from the remote tape:
rsh -n lal 600 dd if=/dev/rmnt/r0Olb bs=20b | tar xvfbB - 20 filel

file2 ...

» Towritenamedfiles(fil el,fil e2, ...) to the remote tape:
tar cvfb - 20 filel file2 ... | rsh lal 600 dd of=/dev/rnt/0lb
obs=20b
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Unfortunately, the slightest error in typing one of these rather complex commands can
make it go wrong. If you need to do this regularly, you should make up several shellscripts
to accomplish the task in a simpler fashion. For more information, refer to documentation
onthe UNIX t ar command.

Moving Data to PCs and Macintoshes via Floppy Disk

The 1.44-Mbyte floppy disk drive found on most SPARCstation computers provides a
convenient way not only to store data but also to move data, particularly text files, between
the Sun, PC and, Macintosh platforms.

The Sun command f df or mat formats a 1.44-Mbyte floppy disk and allowsit to be
addressed as/ dev/ r f dO, a“raw” device. The floppy now acts like a tape and can be
written towith thet ar or bar commands. This method isideal for open-access type
instruments and provides a convenient way to share files between remote coworkers.

If you insert afloppy disk in the drive and format it using f df or nat - d, aDOSfile
systemisinstalled on the floppy disk. You can make the floppy known to the system by
mounting the file, provided no programs are running.

If vol ngt isnot running, you can mount the file by logging in asr oot , then entering
nmount -F pcfs /dev/disketteO /pcfs.

Now you can copy filestothe/ pcf s directory. For text files, you would enter uni x2dos
Suntextfile DOStextfil e, whichperformsthe necessary text conversion. At this
point, after you enter the command unount / pcf s followed by the command ej ect

f | oppy to remove the disk from the drive, you can take it directly to a PC and read the
files (especialy the text files). The only catch in al of thisisthat you have to ber oot to
run these commands.

(Mac operating systems earlier than 7.5) To read this disk on a Macintosh, use one of the
standard Mac-to-PC connectivity programs. With most of these programs, you can look at
the disk contents on your desktop and automatically translate text files (basically stripping
out line feeds) so you can read them.

Mac OS 7.5 and later can read a PC floppy disk without additional software.
You can also use the floppy disk asaUNIX file system:

1. After entering f df or mat to format the floppy, enter:
newfs /dev/rfdOc

Alternatively, you can avoid the usual 10 percent “free space” in thefile system from
the command above by entering instead:
newfs -mO /dev/rfdOc

2. Create adirectory and mounting point by entering:

nkdir /fl oppy
mount /dev/fdOc /fl oppy

Now / f | oppy isjust anormal file system that you can read and write to.
3. When done with the floppy, enter:
urmount /fl oppy

4. Toinsert afloppy with data aready on it, insert it into the drive and enter:
mount /dev/fdOc /fl oppy
There is no need to reformat or create a new file system).

Sun has an unofficial method to get around the fact that only r oot hasthe privilegesto do
all of the above. In this method, r oot carries out each of the following steps.
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1. If using Solaris, create a shellscript nount f | oppy likethis:
#! /bin/csh -b
mount —F pcfs /dev/fdOc /fl oppy
If not using Solaris, the shellscript nount f | oppy isdlightly shorter:
#! /bin/csh -b
mount /dev/fdOc /fl oppy
2. Create another shellscript ej ect f | oppy likethis:
#! /bin/csh -b
umount /fl oppy
ej ect
3. Runachnod 4755 onthetwo shell scriptsand then createa/ f | oppy directory
with 777 characteristics.

The user now usesnount f | oppy and ej ect f | oppy in place of the nount and
ej ect commands to accomplish the otherwise forbidden tasks.

10.7 Compressing Data

280

A number of datacompression programs are availabl e to reduce the space occupied by data
on storage devices and to increase the throughput of data sent electronically. The standard
UNIX conpr ess utility isageneral-purpose program that can compress any file,
typically by 40 to 50 percent. The conpr essf i d command isamore specialized
program that is used to compress double-precision VNMR FID data to single precision.

Compressing and Uncompressing FID Data Files

If you enter conpr ess with afilename (e.g., conpr ess nydat a. fi d) from UNIX,
theconpr ess program replaces the file you specified with a compressed file and
identifiesit by adding a. Z suffix (e.g., mydat a. fi d. Z).

You can not do thison adirectory, so to make thiswork on datayou must compressthe FID
fileitself. An easy way to accomplish thisisto createapair of macros. Thefirst macro saves
the compressed FID:

"svcf - save conpressed fid"

svf ($1)

shel | (" conpress' +$1+' .fid/fid &)

The second macro retrieves the compressed FID:
"rtcf - retrieve conpressed fid"

shel | (" unconpress' +$1+' . fid/fid")
rt($1)

Because conpr ess does not work on directories, and because many files are often linked
to one another, it is useful to combine various datafilesinto asingle (but separable) file. A
simple mechanism to do thisisto use thet ar command to write not to a tape but to afile
(e.g,tar cvf nmydata.fid.tar nydata.fid)

Thiscreatesanew filenydat a. fi d. t ar that isjust asingle file. Compressthisfile by
entering conpr ess mydata. fid.tar.Thefilemydata. fid.tar. Ziscreated.

To reverse the process, uncompress the file by entering:
unconpress nydata.fid.tar
tar xvf nydata.fid.tar.

This extracts files from the compressed file and makes it back into a directory.
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Performing this processon theentire/ vnnr directory, for example, creates asinglefile of
5.4 MB, compared to 11.9 MB for the complete directory, a 55 percent compression. This
isan excellent way to cut down on disk and tape usage.

Compressing Digitally Filtered FID Files

Compressing digitally filtered (DSP) FID files creates two potential problems:

» DSP can produce a significantly higher dynamic range (depending on the amount of
oversampling) and larger absolute numeric values than the equivalent FIDs acquired
without DSP.

* Inline DSP produces FIDs in floating point format.

Because the UNIX compression of standard FIDs (using comnpr ess or gzi p) largely
relies on removing leading zeroes in those parts of the FID containing small numbers, the
larger numbers alone will causeconpr ess or gzi p to be much less efficient (gzi p isa
public domain program available from the user library). And the bit pattern from floating
point data is much less compressible than integer data because the floating point format
contains fewer repetitive bit patterns. It is possible that the size of thefile actually increases
after applying the compression program.

If conpr ess and gzi p both do not work, the only compression option istheVNMR
commandconpr essf i d, whichforcesadataset into singleprecision (dp=" n' ) format.
A disadvantage of conpr essf i d comparedtoconpr ess andgzi p isthat theorigina
data cannot be reconstructed after the conpr essf i d compression, even though the
information losses may be marginal in most cases.

Compressing Double-Precision VNMR FID Data

The command conpr essf i d compresses double-precision VNMR FID datato single
precision and updates the parameter dp in pr ocpar . Thisresultsin amajor decrease of
almost 50 percent in the required disk space to store the data and a dlight decrease in the
resolution of the stored data. conpr essf i d can be run through amacro interfacein
VNMR or directly at the UNIX level. For details, refer to the description of

conpr essfi d inthe VNMR Command and Parameter Reference.
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Glossary

acquisition computer

ADC

AnalogPlus filter

array

Bayes software

Brickwall filter

CDE

depth indicator
diffusion software

digital signal
processing (DSP)

downsampling

experiment

FID

01-999160-00 A0800

Computer in NMR system console that controls the
acquisition process.

Analog-to-digital converter. Digitizes the analog signal
from the probe.

Type of real-time digital filter with similar characteristics
to traditional analog filters, but uses digital technology to
obtain flatter passband and sharper cutoff in the stopband
compared to the corresponding anal og filter.

Set of datathat are related so they can be treated as a
single entity.

Optional software available from Varian that uses
Bayesian probability theory to directly analyze 1D, time-
domain data, providing signal amplitude, frequency, and
linewidth for all statistically significant resonances

Type of real-time digital filter with much sharper cutoff
than the AnalogPlus digital filter.

Common Desktop Environment. A UNIX windowing
environment.

Device provided to position the sample accurately.

Optional software available from Varian containing
acquisition and analysis programs for the determination
of diffusion constants using the pulsed gradient echo
method.

Capability of VNMR software to oversample the data,
apply adigital filter to the FID, and then downsample the
data. Benefits of DSP include constant noise level across
the spectrum, improved integral accuracy, increased
dynamic range, and flatter baselines.

Reducing the number of data pointsin the FID to the
number actually required for spectral analysis at the
chosen spectral width. Downsampling (also called
decimation) isthefinal step in digital signal processing.

INVNMR, adirectory in which parameters and data are
stored.

Free induction decay. Signal observed from an
experiment.
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Fourier transform

FRED software

GEMINI 2000 system
GLIDE

host computer

IPA (interactive
parameter adjustment)

linear prediction

lock

macro
MAGICAL

MERCURY
MERCURY-VX

NMR system
administrator

NMR system console

OpenWindows
oversampling

Performa modules

Getting Started: VNMR 6.1C

Converts time-domain data (FID) into frequency domain
(spectrum).

(Full Reduction of Entire Datasets) Optional software
package avail able from Varian that analyzes data by more
advanced mathematical methods than are traditional in
NMR analysis. FRED extracts carbon-connectivity
information from data from INADEQUATE experiments.

Type of Varian NMR spectrometer system.
A VNMR user interface

Sun workstation that controls the spectrometer system.

Window in which the values of up to five parameters can
be changed by moving ahorizontal dlider with the mouse.

Uses information from the “center” of the FID to extend
the FID either in areverse direction (to improve early
point in the FID) or in aforward direction (to eliminate
truncation problems). Following this process, the FID is
then Fourier transformed in the usual way.e

Circuitry that compensates for long-term changesin the
superconducting magnet field.

Single command that duplicates any series of commands,
macros, and parameters enterable on the keyboard

MAGnetic Instrument Control and Analysis Language.
Macro language built into VNMR
Type of Varian NMR spectrometer system.

MERCURY with upgraded acquisition computer running
VxWorks™.

Special user, with namevnnr 1, whoistheonly user with
permission to changefilesfoundinthetop VNMR system
directory. vnnr 1 isalso aregular user of VNMR, with
permission to run NMR experiments, process data, etc.

Main unit of NMR spectrometer, housed in one to four
cabinets.

UNIX windowing environment.

Acquiring datawith larger spectral width using alarger
number of data points, ascompared to acquisition without
digital signal processing (DSP). Oversampling the datais
the first step in performing DSP.

Optional pulsed field gradient (PFG) modules for high-
resolution liquids experiments.
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remote status module

root

shims
Solaris
SpinCAD
SunOS

UNITY system
UNTYINOVA system
UNITYplus system
UNITY-series systems

user library

VNMR

vnmrl

Vnmrl

VnmrSGl

VXR-S

VXR-style systems

workspace

01-999160-00 A0800

Glossary

Small case containing indicators and displays that show
status and temperature or the variable temperature unit,
lock level, acquisition, and other information about each
active rf channel

Top-level directory of aUNIX file system. Also, login
name of the UNIX system administrator.

Set of coilsinside the magnet that induce changesin the
shape of the magnetic field.

Sun Microsystems operating environment. |ncludes
SunOS.

Graphical pulse sequences programming environment for
creating pul se sequences.

Sun Microsystems operating system. Part of the Solaris.

Type of Varian NMR spectrometer system.
Type of Varian NMR spectrometer system
Type of Varian NMR spectrometer system.

UNITYINOVA, UNITY plus, and UNITY spectrometer
systems.

User-contributed files placed in theuser | i b directory.

Name of Varian's NMR application software package.
Login name of the NMR system administrator.
Version of VNMR for IBM workstations.

Version of VNMR for SGI workstations.

Type of Varian NMR spectrometer system.

Gemini, VXR-4000, and XL spectrometer systems.

VNMR display screen background where no windows
appear.
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Symbols

-#+ button, 42

'..." (single quotation marks) notation, 95
+Abort Acq button, 195

brufiles, 278

.def files, 266

fidfiles, 267, 269

Joginfile, 48

.macdir for GLIDE experiments, 55
.par files, 266, 267

/ (dash symboal) directory, 34

->AV button, 72, 74

->PH button, 72, 74

? (question mark) notation, 96

\ (backslash) notation, 94, 185

Numerics

1D Data Display menu, 77

1D Data Display Secondary menu, 78
1D Data Manipulation menu, 77

1D Data Processing menu, 71

1D Display Size Selection menu, 78

1D experiment, customizing, 55

1D Plotting menu, 78

1D Processing Parameter Setup menu, 72
1D Pulse Sequence Setup menu, 68

1D Pulse Sequence Setup Secondary menu, 69
20-bit digitizer, 203

2D button, 69

2D Data Display menu, 79

2D Data Display Secondary menu, 80
2D Data Manipulation menu, 79

2D Data Processing menu, 73

2D Display Size Selection menu, 79

2D Interferogram Processing menu, 74
2D Line List button, 82

2D Pesk Picking Automatic menu, 75

2D Peak Picking Edit menu, 76

2D Pesk Picking File menu, 76

2D Plotting menu, 80

2D Processing Parameter Setup menu, 74
60-dB fine attenuator, 181

6-dB fine attenuator, 181

90-degree pulse length, 114, 176

A

A2B button, 83
A2B2C hutton, 84
A2BC button, 84
A2BCD button, 84
A3B button, 84

A3B2 button, 84
A3B2C hutton, 84
A3BC button, 84
aacommand, 191, 195
AB button, 83

ABC button, 83
ABCD button, 84
ABCDE button, 84
Abort Acqg button, 65, 191
abort acquisition, 191
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Index

abort experiment in progress, 65
absolute cursor position, 235
absolute location, 261
absolute pathname, 37
absolute-intensity mode, 220, 233
absolute-value 2D experiments, 210
absolute-value mode, 72, 74, 79, 80, 213
absorption spectrum, 212
Acetone button, 68
acgbin directory, 34
acqfil directory, 196
Acqi button, 65
acqi command, 40, 147, 154, 195
acqi(‘par') command, 156, 159
Acqgproc command (UNIX), 196
Acqgstat command (UNIX), 195, 196
acgstat macro, 40
acqstatus parameter, 197
Acquire button, 66, 67, 147, 148, 186
Acquire menu, 70
acquiring data, 171
acquisition, 186—197
aborting, 191
activity log, 196
automated, 98
automatic lock initiation, 133
codes, 197
data station restrictions, 147
done code, 197
error, 192
error code, 197
information, 196
initiating, 186
log, 266
multiple users, 196
processes, 24
gueueing, 30, 189
remote control, 195
resume after stopping, 190
stopping, 190
stopping early, 191
time, 140
time estimate, 177
time too short, 215
windows, 49
acquisition commands directory, 34
acquisition computer, 24, 192
Acquisition Controller board, 24
acquisition log file, 37
Acquisition Status window, 28, 40, 41, 44, 49
Acquisition window, 28, 31, 40, 41, 42, 44, 49,
147, 148, 149
acrobat directory, 34
adaptive acquisition, 33
ADC bhitsdisplayed, 154
ADC overflow, 203
add button, 83
Add Spectrum button, 82
add spectrum into add/subtract experiment, 82
Add/Sub button, 81, 86
Add/Subtract menu, 82
addi command, 83
additive weighting constant, 72, 209, 211
addpar macro, 111, 216, 224
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address of local Ethernet node, 271
Adj 1S button, 77

Adj VShbutton, 77

Adj Weighting button, 71, 73, 74
Adj WP button, 77

Adjust button, 75

adjust integral height, 241

adjust integral scale, 77

adjust vertical scale, 77

adjust width of plot, 77

advanced operating features, 29
aexppl macro, 238

ai command, 220, 233

aig parameter, 233
afaparameter, 175, 176, 204
algorithm, autophase, 213

All Contours button, 80

All Params button, 78, 80

alzs method, 145

alock parameter, 132, 133, 154
AM (Bruker) data, 276

AMX (Bruker) data, 276

analog anti-aliasing filter, 199
analog-to-digital converter (ADC), 24, 198
Analyze button, 66, 80

Analyze menu, 81

angled brackets (< or >) notation, 21
ap command, 250

aph agorithm, 213

aph command, 213

aph0 algorithm, 213

aph0 command, 213

aphb command, 213

apinterface parameter, 181
app-defaults directory, 45

append text to current experiment text file, 185

Applications Mode menu, 70
appmode parameter, 70

APT button, 68

apt macro, 32

arguments to commands, 93

array index, 95

array macro, 95

arraydim parameter, 188

arrayed experiment dimension, 188
arrayed experiments, 266

arrayed parameters, 95

arraying a parameter, 31, 32
assign button, 85

assign macro, 85

asynchronous decoupler mode, 178
at parameter, 140, 175

atext command, 185

Attached Proton Test, 68

ATTEN pushbuttons, 116

ATTEN readout, 115

attenuator configurations, 179, 180
au command, 138, 186, 189, 190
audio filter, 175

auto assign button, 85

Auto button, 75

auto button, 140, 161

autolist macro, 190

automated
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acquisition, 98
data acquisition, 98
plotting, 99
processing, 99

automatic
block-size processing, 192
phase calculation, 77
phasing, 213
selection of peak regions, 77

shimming, 36, 130, 139, 142, 144, 145, 161,

162
Automatic button, 71, 186
Automatic COSY Analysis menu, 82
Automatic DEPT Analysis menu, 81
automatic gain, 194
automatic lock
full optimization, 134
optimizing Autolock, 133
simple Autolock, 132
automatic phasing algorithms, 213

automatic teller machine (ATM) cards caution, 19

Autophase button, 77
AUTOSHIM menu, 162

autoshim method, 158

Autoshim, see automatic shimming
autostack macro, 99

AV button, 80

av command, 213

AV Sfile format, 259

awc button, 72, 211

awc parameter, 209

AX button, 84

AX2 button, 84

AX2Y button, 84

AX3 button, 84

axes, positioning, 250

axis parameter, 220, 234, 237, 241
axisf parameter, 220, 222

AXY button, 84

AXYZ button, 84

B

B shimming criterion, 140
background Autoshim, 139, 145
background mode operation, 30
Backup File button, 76

bad shimming criterion, 140
bandpass filter, 201, 206
bandwidth of digita filter, 201, 206
bar command (UNIX), 279
baseline correction, 77, 230, 240
baseline flatness, 176

baseline performance, 202
Bayes software package, 33

BC button, 77

bc command, 240

bearing air, 105

beginning acquisition, 70
Benzene button, 68

best button (acqi), 156

beta parameter, 175

bin directory, 34

BINOM button, 69
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binomial water suppression, 69
blanked amplifiers, 176
block-size storage, 192
BMP file format, 259

borders, showing and hiding, 252
Both button, 75

Box button, 71, 73, 74, 75, 76, 83, 222, 227, 231
box command, 262

bpa macro, 249

Brickwall filter, 202

broadband switchable probe, 23
Broaden button, 72

Bruker data processing, 215
Bruker data, autophasing, 213
Bruker tape, 278

bs parameter, 155, 157, 192
btune macro, 124, 125

buttons on menus, 59

By Date button, 89

By Size button, 89

C

C13 button, 68
c13 parameter set, 145
C13, CDCI3 button, 67
calcdim command, 188
calculate
contour plot, 80
synthetic spectrum, 85
calfamacro, 204
calibration
automated, 98
Cancd button, 75
Cancdl Cmd button, 65
cancel correction, 240
cancel currently active command, 65
cancel integral reset points, 241
carbon connectivities, 33
carbon spectrum plot, 238
carbon-carbon connectivity 2D, 70
cat command, 265
cautions defined, 17
cd command (UNIX), 37
cd command (VNMR), 263
cdc command, 240
CDCl; as solvent, 67
CDCI3 button, 68
CDE menu, 51
CD-ROM drive, 24
celem parameter, 188
Center button, 78, 79
center button of mouse, 42
center command, 238
center of the screen/page, 78, 79
centersw macro, 173
chained experiments, 190
CHAN switch, 115
change
directory, 37, 263
filename, 264
change bar, 22
Change button, 88
change macro, 106

01-999160-00 A0800

Index

channel selection, 25
channels, rf, 24
chart parameters, 220
chemical shift scale, 79
chemist-style parameters, 249
clear
add/subtract experiment, 82
text file of current experiment, 186
weighting parameters, 72, 74
Clear button, 76, 82
clicking a mouse button, 42
Clock program, 50
CLOSE button (acqi), 149, 150, 162
closed icons, 51
closing awindow, 51
closing Plot Designer, 260
coarse shim controls, 163
coarse shim gradients, 136
coefficients for digital filtering, 198, 201
coefficients for filter computation, 205
color command, 245
color for graphics screen, 261
Color Map button, 74, 79
color printing, 245, 246
Color Selection window, 246
combination experiments
customizing, 56
processing and plotting, 57
Combine button, 76
command line editing, 97
command mode, 93
commands
arguments, 93, 94
defined, 93
entry, 94
help files, 34
interactive, 94
interspersed with parameters, 94
names, 93
sequential execution, 94
types, 93
Comment button, 76
compare shim valuesin files, 138
compiled sequences library, 36
completed transients, 176
complex data point, 215
compress command (UNIX), 280
compress double-precision FID data, 281
compress FID files, 280, 281
compressfid command, 281
computed data, 268
computer
acquisition, 24
host, 23, 25
Host-Acquisition Link, 24
config macro, 91, 181
Configuration menu, 91
configuration parameter file, 36
Configure button, 91
configuring hardware, 91
Connect button (acqi), 150
CONNECTED message, 49
conpar file, 36
console, 23
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CONSOLE shell window, 48
construct a shim method, 142
CONT message, 45
CONTENTSfile, 38
continuous wave (CW) modulation, 179
Contour button, 79
contour plot, 45, 80
control temperature, 184
Control-d key combination, 91
Control-h key combination, 97
Control-n key combination, 97
Control-p key combination, 97
Control-U key combination, 97
conventions used in manual, 21
convert
Bruker data, 276
data between systems, 274
multiple FID element into asingle FID, 217
VXR-style FID fileto VNMR, 275
convert command, 275
convertbru command, 215, 276, 278
Copy button, 91
copy command, 264, 265
copying
directories, 264
files, 91, 265
correct saved parameter sets, 268
cosine transform, 212
COSY andysis, 82
COSY hbutton, 69, 81
COSY correlation map, 80
cosy macro, 32
COSY with double-quantum filter, 70
COSY PS button, 69
coupled spectrawith NOE, 178
cp command, 265, 269
cpos_cvt command, 275
cr parameter, 172, 173, 227
Create
directory, 264
linear prediction parameters, 216
new directory, 88
new experiment, 66
Create New button, 66, 88
credit cards caution, 19
crf parameter, 222
criterion for shimming, 141
criterion values for Autoshim, 140
crl command, 236
cross-polarization pulse sequence, 69
CT message, 49
ct parameter, 96, 176, 190
ctext command, 186
ctune macro, 124, 126
curexp parameter, 265
current directory, 87, 88
current experiment number, 45
current plane, 45
current working directory, 263
currently active experiment, 265
cursor, 41
Cursor button, 71, 73, 74, 75, 76, 83, 222, 227,
231
cursor movement, 222
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cursor position, 172

cursors, 27, 59

customizing experiments, 55
customizing the menu system, 64
cutoff parameter, 233

cutoff steepness, 203

cz command, 229, 241

D

d suffix, 95
d1 parameter, 175, 176
d2 parameter, 175
D20 button, 68
D2PUL button, 69
data analysistools, 81
Data button, 87
data compression, 280
data directory, 37
datafilesformat, 275
data processing methods, 215
data recall
in CDE, 58
using VNMR menus, 58
data station and acquisition, 147
data storage files location, 37
data storage for experiments, 31
date of acquisition, 188
date parameter, 188
DC button, 77
dc command, 240
dclevel, 211
DC(f1) button, 80
DC(f2) button, 79
dcg parameter, 240
dcrmv parameter, 211
dd command, 277
dd command (UNIX), 278
decaying exponential function, 209
decimation, 198
decomp command, 275, 276
deconvolution, 210
Deconvolution button, 81
Deconvolution menu, 85
deconvolution starting point, 85
decoupled spectrum without NOE, 178
decoupler
array of offset values, 173
attenuation, 181
field strength, 182
fine power level, 181
frequency, 95
high-power caution, 181
homonuclear control, 179
mode, 178
modulation, 182
modul ation mode, 182
offset, 173
power, 181
power level, 181
programmable, 182
sequence, 182
status, 178
time-sharing, 179
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waveform generator, 182
decoupler coil caution, 125
def_osfilt parameter, 203
Default button, 88
default directory, 263
default value of parameter, 96
defaultdir parameter, 88, 264
delay period, 175
delete

experiment file, 66

files and directories, 87
Delete button, 66, 87
delete command, 264
Delete key, 97
delta parameter, 173, 227
deltaf parameter, 222
DEPT andysis, 81
DEPT button, 68, 81
DEPT pulse sequence, 68
dept.out file, 82
depth indicator, 102
detuning of the probe, 114
deuterated lock solvent, 130
deuterated solvents, 101
deuterium decoupler channel, 181
deuterium frequency, 172
deuterium gradient shimming, 168
deuterium rf, 24
devicenamesfile, 36
devices defined as active, 91
devicetablefile, 261
df command, 71, 219, 220, 222
dfid command, 221
dfrq parameter, 152, 171
dfrg2 parameter, 171
dfrg3 parameter, 171
dfrg4 parameter, 171
dfsacommand, 225
dfsan command, 225
dfsh command, 225
dfshn command, 225
dfsn command, 225
dfww command, 225
dg command, 47, 112
dg parameter, 112, 177
dg program, 44, 47, 48
dgl macro, 112
dgl parameter, 112
dg2 macro, 112
dg2 parameter, 112
dglp command, 112, 216
dgs macro, 112, 127, 136
dgs parameter, 112
dhp parameter, 181
diagnostic messages, 48
diffshims macro, 138
diffusion software, 33
didfilt macro, 206

Digital Acquisition Controller board, 24

digital filter, 198

digitdl filtering, 216

digital integral amplitudes, 242
digital quadrature detection, 206
digital resolution, 140, 235
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digital signal processing (DSP), 197
digitization errors, 198
dimension of an experiment, 188
dir command, 264
directories, 34
change, 88
create new directory, 264
delete, 87
file suffix on Ethernet, 271
make copies, 264
remove, 264
rename, 264
size of entries, 89
sort entries, 89
transfer over Ethernet, 269
user, 36
working, 37
Directory button, 89
Directory menu, 88
Directory Secondary menu, 88
dispersion spectrum, 212
display
1D spectrum and scale, 77
2D contour display, 79
2D interferogram as contour map, 74
ADC bits, 154
arrayed parameter value, 96
box drawing, 262
data stacked and whitewashed, 80
Ethernet nodes available, 270
Ethernet remote nodes, 270
experiment log file, 196
experimental spectrum, 83
FID, 154, 219
FID last acquired, 155
FIDs horizontally, 225
file contents, 265
files, 46, 90
fit aline to data points, 86
full spectrum, 238
gray scaleimage, 79
grid lines, 155
inset of spectrum, 230
integral intensities, 78
integral reset points, 241
integrals, 238
iterative optimization spectrum, 85
last fit results, 85
library of experiment files, 66
line drawings, 261
linear prediction parameters, 216
listing of last spin simulation, 84
local Ethernet node, 271
modes, 220
numerical integral amplitudes, 242
one or two cursors, 219
output devices, 91
parameter groups, 112
parameter value, 96
peak frequencies, 234
plot jobsin queue, 243
pulse sequence as a graph, 177
pulse sequences, 176
regression analysis results, 87
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remote directory on Ethernet, 271 downsampling factor, 205
scale under spectrum or FID, 235 dp output, 87
second cursor, 222 dp parameter, 204, 281
shim gradient parameters, 136 dp-cubic button, 87
simulated spectrum, 85 dp-exp button, 86, 87
spectra, 231 dpf command, 234
spectra horizontally, 78 dpir command, 242
spectral line frequencies and amplitudes, 78 dpirn command, 242
spectrum, 159, 213, 219 dp-linear button, 86
spin simulation parameters, 83 dp-quad button, 86, 87
summed FID, 155 dps command, 177
synthetic spectrum, 85 dpwr parameter, 181, 183
text filein current experiment, 186 dpwr2 parameter, 181
time for experiment, 70 dpwr3 parameter, 181
vertical scale, 220 dpwr4 parameter, 181
whitewashed FIDs, 225 dpwrf parameter, 181

Display button, 66, 75, 81, 90 dpwrf2 parameter, 181

display button, 85 dpwrf3 parameter, 181

display command, 241 dpwrm parameter, 182

Display FID button, 71 dpwrm2 parameter, 182

display monitor, 44 dpwrm3 parameter, 182

display parameter set, 231 DQCOSY bhutton, 70

display screen, 27 DraftMaster plotter, 243

divide spectrum into regions with peaks, 241 DraftPro plotter, 243

dlamacro, 85 draw box, 262

dli command, 241 draw command, 261

dll command, 234 draw line, 261

dini command, 242 dres command, 235

dip parameter, 181 dres parameter, 182

dm parameter, 178, 182, 183 dres2 parameter, 182

dm2 parameter, 179 dres3 parameter, 182

dm3 parameter, 179 dres4 parameter, 182

dm4 parameter, 179 drift correct 2D data set, 79

dmf parameter, 182, 183 drift correct spectrum, 77

dmf2 parameter, 182 ds button, 231

dmf2adj macro, 182 ds command, 73, 214, 219, 220, 225, 230, 241

dmf3 parameter, 182 Dscale button, 71, 73, 222, 227

dmf3adj macro, 182 dscale command, 235

dmf4 parameter, 182 dscoef parameter, 205

dmf4adj macro, 182 dseq parameter, 182

dmfadj macro, 182 dseq2 parameter, 182

dmg parameter, 72, 74, 79, 80 dseq3 parameter, 182

dmgf parameter, 156 dsfb parameter, 206

dmm parameter, 179, 182, 183 dshim macro, 139

dmm?2 parameter, 181, 182 dslsfrq parameter, 206

dmm3 parameter, 181, 182 DSP (digital signal processing), 197

dmm4 parameter, 181, 182 compressing DSP FID files, 281

DM SO button, 68 dsp parameter, 200

dn parameter, 173 Dssa button, 78

dn2 parameter, 173 Dssh button, 78

dn3 parameter, 173 dtune macro, 124

dnode command, 270, 273 dwell time, 173

dof parameter, 152, 173
dof2 parameter, 173

dof3 parameter, 173 E
done codes, 197

! e macro, 104

DOSfile system, 279 E shimming criterion, 140
double-backslash character, 185 eaddr command. 271. 273
double-precision VNMR FID data, 281 Edit button. 75 ’82 él
double-quantum filtered COSY, 70 edit macro ! 185’ !
go""” b”“"”’k154 edit text files, 91, 185

own-arrow key, 97 efficient mode decoupling, 182
downsamp parameter, 205 Eject button, 55
downsampling data, 198 eject button (acqj), 149
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Eject button (GLIDE), 104
gject command (UNIX), 279
gjecting asample, 104, 149
elist command, 271

English-language parameter format, 78, 249

enlarge graphics window, 47
enter program, 55

entering commands, 94
entering VNMR, 39
enumerated characters, 96
enumerated string values, 96
EPSfile format, 259

eread command, 270, 272, 273
ernst command, 176

errlog command, 45, 197
errloglen parameter, 45, 197
error codes, 197

error handling control, 134
error messages display, 45

error messages on limNET, 273
Ethernet communication, 24
Ethernet network, 269
ethersfile, 273

ewrite command, 270, 272, 273
excellent shimming criterion, 140
exit command, 41

Exit VNMR button, 46, 91
exiting VNMR, 40, 51, 91
Exp # button, 66

exp# file name, 265

expl through exp9 experiments, 31, 66
exp5 experiment, 82

expactive command, 197

Expand button, 71, 73, 74, 75, 76, 83, 222, 227,

231
experiment
abort, 65
active, 189
completed FIDs, 188
dimension, 188
files, 66
lock mode, 195
lock system, 195
locked, 196
log file, 196
number, 45
stop acquisition, 190
text files, 185
Experiment button, 54
experiment time, 177
experiments
accessing GLIDE, 55
customizing using GLIDE, 55
data collection, 265
data storage, 31
defined, 31, 265
display experiment list, 31
files, 265
introduction of computed data, 268
multiFID, 31
multiple, 32
number, 31
path to experiment, 265
repeating, 106
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run unlocked, 132

running standard, 54
explib command, 31, 32
explicit acquisition compatibility, 203
explog command, 195
exponential analysisplot, 81
Exponential button, 81
exponential least-squares analysis, 81
exponential weighting, 72, 209, 211
export directory, 34, 36
exptime command, 177
extract filesfrom VXR library, 275
extract shim parameter values, 138

F

f command, 238
F1 Mode button, 80
F1 Transform button, 74
F19 button, 68
F1-F9 keys, 43
F2 Mode button, 80
FAX fileformat, 259
fb parameter, 175
fdformat command (UNIX), 279
FID
display, 154, 219, 224
display parameters, 220
files, 37
library, 34
phase rotation, 221
plotting, 224
raw datafile, 37
shimming on the, 142
start of plot, 220
storage, 31, 37
updating, 222
vertical display position, 220
vertical scale adjustment, 222
viewing aparticular FID, 221
windowing mode, 222, 223
FID button (acqi), 149, 154, 155
FID Display Menu, 222
fidfile, 37, 266
FID output from real-time DSP, 204
fidlib directory, 34
fidpar macro, 224
FIDs
acquisition time too short, 215
completed in experiment, 188
composite displays, 225
compressing FID datafiles, 280
compute FID file, 268

convert multiple FID into single FID, 217

dcleve, 211

distortion from hardware, 215
extend direction, 215, 284
intensity, 211

left shifting, 214

noiselevel, 197

phase rotation, 214

retrieve FIDs in FID file, 267
saving, 266

stopping spike at start of FID, 176
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weighting function, 209 Fourier number, 72, 74, 95
write FID datatext file, 266 Fourier transformation, 209, 211
field homogeneity quality, 139 complex, 215
field offset, 136 data processing, 215
field offset control, 172 in progress, 45
fifth rf channel parameters, 110 number of points, 211
File button, 46, 66, 75 output data, 212
file formats real, 215
Plot Designer, 259 spectra, 71
portable gray map, 259 four-spin system, 84
PostScript, 259 fourth rf channel parameters, 110
File Info button, 87 fr macro, 233
file parameter, 109 FRED software package, 33
files free induction decay. See FIDs
compressing, 280 free-form arguments, 94
creation, 264 frequency referencing, 235
delete, 87, 264 frequency shift of spectral data, 215
display contents, 265 frequency-dependent phase shift, 204
Ethernet filename suffixes, 271 frequency-offset filtering, 206
experiments, 66 frequency-shifted quadrature detection, 206
make copies, 265 fsq parameter, 207
overview of structure, 35 ft command, 209, 211, 215
rename, 264 FT message, 45
security maintenance, 272 ftp command, 269
sharing using a floppy, 279 Full Analysis button, 82
transfer over Ethernet, 269 Full button, 71, 73, 74, 76, 83, 222, 227, 231
files command, 90 full command, 238
Files Data full display of plot image, 238
menu, 90 Full Integral button, 73
Secondary menu, 90 full optimization of lock, 134
Files Information menu, 89 Full Screen button, 78, 79
Files Main menu, 87 full screen/page, 78, 79
Files Secondary menu, 90 full set of transforms, 73
files system, 34 Full Transform button, 73
Files Tape menu, 89 Full with Traces button, 79
filter cutoff, 198 fully automatic Autoshim, 139
filter non-linearities, 215 function key actions, 219
filtering algorithm, 198 function keys, 43
filtfile parameter, 201, 206 function keys to select menu choice, 59
filtlib directory, 201, 206 fuzzy logic, 213

Find Correlations button, 82
fine attenuator, 181

fine power control, 179 G

fine shim gradients, 136

e ! i gacommand, 138, 186, 189, 192
I:?gilurt?gﬁl(saec ?ﬁpol%sg(':l R) file, 201, 206 ga!nfrom real-time DSP, 203
first-order baseline correction, 230, 240 %aAnR%aéggm’miﬁglz%

fit aline to data points, 86

Fit button, 85 o

fit current spectrum, 85 Gaussianline shagfg, 210

fit line to data points, 86 gauissian macro,

FITS filef p 25€1) Gaussian time constant, 72, 209, 211
. Ileformat, Gaussian time constant shift, 72, 211
five-spin system, 84 GEMINI 2000

fixpar macros, 109 decoupling values, 183

flag parameters, 96 ;
flammable gases warning, 18 Gemmo?;;gmg g’26192 ’

Flip button, 47, 65 : ;
. v generic plotting macros, 238
flip command, 47 gettxt command, 186

Gaussian apodization, 210

fliptime, 176

'S dri of button, 72, 211
Pr?gg?/aﬂzt(e? mzlfi 2;?11 of macro, 154, 155, 156, 159
FN Small button, 72, 74 9; per ameter, 23%1 210
Fold buttons, 80 gfs button, 72,
£ f text files. 274 ofs parameter, 209
ormat of text iles, GIF fileformat, 259
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GIF87 file format, 259
GLIDE
button, 49, 53, 54, 65
command, 49, 53
directory, 34
files, 34
opening and closing, 53
user interface, 28, 49
global file, 37
Go button, 70, 186
Go button (GLIDE), 55
go command, 32, 115, 138, 171, 186, 189, 191,
195
go(‘acqi') command, 156
Go, Periodic Wft button, 71, 192
Go, Wit button, 70, 186
go_macro, 186
gradient autoshimming, 168
gradient systems, 24
gradient to be shimmed, 141
gradtype parameter, 185
graphical probe tuning, 116
graphics screen line drawing capability, 261
graphicswindow, 44, 46
covering text window, 65
enlarge, 65
grayscale image, 79, 80
Grid button (acqi), 155
grid lines, 155
Grid Off button (agi), 155
grid, magnetizing and demagnetizing, 252
grid, showing and hiding, 252
gzip command (UNIX), 281

H

H1 button, 68

hl parameter set, 145

H1,CDCI3 button, 67

H2 button, 68

halt command, 191

hard disk drive, 23

Hardware button, 91

hardware caused distortions, 215
hardware configuration, 91
hardware simple Autolock, 132
hardware Z1 Autoshim, 139

Hd All button, 77

Hd Box button, 76

Hd Lbl button, 77

Hd Pk button, 76

HdNum button, 76

hdwshim parameter, 139, 145
hdwshiminit parameter, 145
hdwshimlist parameter, 145
heat-exchange bucket, 184
helium contact with body, 18
helium gas flowmeters caution, 20
Help button (menu system), 59, 65
help directory, 34, 70

help files customization, 64

Help screen, 59, 65

HET2DJ button, 70

HETCOR button, 69
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heteronuclear correlation, 69
heteronuclear decoupling, 183
heteronuclear Jresolved 2D, 70
Hewlett-Packard plotters, 78, 243
Hewlett-Packard printers, 244
Hewlett-Packard raster mode, 243
hexadecimal codes for shim group, 142
high rf band, 172

high-power amplifiers cautions, 20
high-resolution plotter mode, 245
high-speed line control, 24

ho parameter, 225

HOM2DJ button, 70

Home button, 88

home directory, 34, 36, 37, 88
homo parameter, 179, 182

homo?2 parameter, 181

homo3 parameter, 181

homo4 parameter, 181
homogeneity adjustments, 135—139
homogeneity quality, 139
homonuclear correlation, 69
homonuclear decoupling, 182, 183
homonuclear decoupling control, 179
homonuclear Jresolved 2D, 70
homonuclear operation, 173
homospoil process, 194
homospoil status, 178

horizontal axis selection, 80

host computer, 25, 192
Host-Acquisition Link (HAL), 24
hostsfile, 270, 273

hoult macro, 176, 204

HP 7475A plotter, 243

HP 7550A plotter, 243

HP Params button, 78

hpa command, 250

HPGL graphics language, 243
Hproj (max) button, 75

Hproj (sum) button, 75

hs parameter, 194

hst parameter, 194

htune macro, 124, 126

Hz to plotter units, 262

hzmm parameter, 238

hztomm command, 262

12 field, 272

IBM RS/6000 computer, 278
IBM workstations, 25

icon for closed window, 28, 51
idelay statement, 159

ilfid command, 217

Image button, 79, 80
Imaginary button, 71, 222
imaginary channel, 212, 222
Imaging button, 70

imaging probe tuning, 116

in parameter, 128, 134

in vivo spectra phasing, 213
INADEQUATE pulse sequence, 70
INADQT button, 70
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increment FID/interferogram index, 72, 211
indefinite acquisition, 176
INEPT button, 68
INEPT pulse sequence, 68
Info button, 76
initiate acquisition, 186
inline DSP, 198, 200, 206
input window, 44, 45
ins parameter, 240, 241
insert button (acqi), 149
Insert button (GLIDE), 55, 105
inserting asample, 105
inset command, 230
inssref parameter, 241
insufficient free disk space, 186
integer arguments, 94
integral blanking mode, 242
integral intensities, 78
integral offset, 220, 230
integral position with respect to spectrum, 220
integral reset mode, 227, 229
integral reset points, 77, 241
integral scale, 230
integral scale adjustment, 77
integral value scaling, 241
Integrals button, 78
interactive
adjust 1D spectrum, 77
adjust 2D contour display, 79
adjust gray scaleimage, 79
adjust stacked and whitewashed data, 80
Autoshim, 139
Autoshim mode, 144
commands, 94
define shim methods, 143
FID manipulation, 221
FID windowing mode, 222, 223
files program, 263
integral reset mode., 227, 229
lock display, 150
parameter adjustment, 159
phasing mode, 222, 223, 228
probe tuning, 116
spectradisplay, 225
spectral windowing mode, 227, 228
spectrum display, 214
weighting, 211
zero and first order baseline correction mode,
229
Interactive 1D Spectrum Display Menu, 226, 227
Interactive 1D Spectrum Display menu, 73
Interactive 2D Color Map Display Main menu, 74
Interactive 2D Display Projection menu, 75
Interactive 2D Peak Picking Main menu, 75
interactive acquisition window, 147—162
Interactive Add/Subtract menu, 83
Interactive button, 77
interactive display programs, 219
Interactive Mode button, 82
interactive programs with menus, 60
Interactive Weighting menu, 71, 72
interface board, 181
interleaving FIDs, 217
interlock parameter, 128
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intermodulation distortions, 194
Internet Protocol (IP), 269
intmod parameter, 78, 237, 241
inverted lines spectra, 213

io parameter, 220, 228, 230
ionic samples, 114

IP (Internet Protocol), 269

IPA (interactive parameter adjustment), 159
IPA button, 159

ipulse statement, 159, 160

is parameter, 227, 230, 241
isadj macro, 241

iterate button, 85

iterative optimization, 85

J

jdesign macro, 253
jexp command, 32, 196
join an experiment, 32
join experiment, 66
JPEG file format, 259
jplot command, 253
jplotscale macro, 258
Jresolved 2D, 70, 80

K
k suffix, 95
K symbol, 211

kermit directory, 34

kermit program, 34

kermit.doc file, 34

keyboard, 27, 42

keyboard entry of macros, 33
kill command (UNIX), 196, 273
killplot macro, 243

L

L shimming criterion, 140
L1toL10keys, 43

L7 function key, 51

Label button, 76

Laboratory Information Management Network, 269
landscape view, plot configuration, 258
Large button, 72, 74

LARGE button (acqi), 149

large command, 47

large graphics window, 46

large transform with zero filling, 72, 74
LaserJet Plus printer, 244

Ib button, 72, 211

Ib parameter, 209, 210

L eft button, 78, 79

|eft button of mouse, 42, 59

|eft command, 238

left half of the screen/page, 78, 79

left phase, 212

left-arrow key, 97

left-shifting aFID, 214

length of 90-degree pulse, 176

If command, 108, 264
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Ifs (low-frequency suppression), 216
liamp parameter, 241
lib directory, 34
libraries of software, 34
Library button, 66
lifrq parameter, 241
limNET protocol, 269
limMNET server shutdown, 273
limnetd process, 273
line broadening, 209
line broadening parameters, 72
line broadening weighting, 72, 211
line listing on the current spectrum, 85
linear amplifier power control, 178
linear baseline correction, 240
linear modulators, 182
linear prediction

algorithm, 216

data processing method, 215
linear pulse amplifier, 24
linear x-axis scale, 86
linear y-axis scale, 86
line-drawing capability, 261
Lines button, 78
liquid column length, 101
list button, 84
list files, 264
listenon macro, 109, 138, 268
Ikof parameter, 152
Il button, 85
Ilamp parameter, 234
IIfrq parameter, 234
load

parameter set into current experiment, 87

parameters and data, 90
shims, 90

streaming tape to current directory, 89
Varian data to current experiment, 87

Load button, 87, 90
load parameter, 136, 137, 154
Load Params button, 90
Load Shims button, 90
loc parameter, 106
local oscillator, 179
lock, 129—135
effect of solvent, 130
frequency, 24, 172
gain, 131
lock transmitter, 172
mode, 195
parameters, 130, 132, 151
power, 131
power and gain optimization, 133
power when shimming, 139
saturation, 139
shimming on the, 142
solvents, 110
status, 151
time constant control, 135
LOCK button (acqi), 149, 150
lock command, 134
LOCK display, 150, 152
lock frequency, 236
lock frequency acquisition window, 134
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lock frequency, set, 152

lock level display, 43

lock level interlock, 134

LOCK menu, 150

lock receiver gain, 156

lock_N.primary file, 195
lock_N.secondary file, 195

lockacqtc parameter, 135

locked experiment, 196

lockfreq parameter, 152, 171, 172, 236
lockgain parameter, 130, 150, 151, 154
lockphase parameter, 151, 154

lockpower parameter, 130, 150, 151, 154

locktc parameter, 135

log file, 37, 196, 266

logarithmic x-axis scale, 86
logarithmic y-axis scale, 86

login command (UNIX), 40

login directory, 88

login macro, 109, 268

login prompt, 40

logout command (UNIX), 41
loose shimming criterion, 140, 162
Lorentzian lineshapes, 210

low rf band, 172

low-frequency suppression, 216

Ip parameter, 204, 212, 213, 229
Iscommand (VNMR), 264

Isfid parameter, 156, 211, 214, 221
Isfrq parameter, 215, 217

Ivl parameter, 229, 240

LvI/TIt button, 73, 227, 229

M

M shimming criterion, 140
Macintosh computer, 279
maclib directory, 34, 70, 98
macros
automation, 98
defined, 32, 93
keyboard execution, 33
language, 32
library directory, 34
names, 32
MAGICAL Il language, 32
MAGICAL Il macro library, 34
magnet, 23, 25
magnet quench warning, 18
magnetic media caution, 19
magnetic tape operation, 276
magnetic tape unit, 23
magnetic tapes caution, 277

magnetization recovery to equilibrium, 176

Main Menu, 46

Main menu, 46, 60, 65

Main Menu button, 46, 65

main processor, 24

makefid command, 268

manual button, 161

manual directory, 34, 38

manual emulation shimming, 138

manual locking, 152

manual sample gjection and insertion, 103
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Manual Shim menu, 156
manual shimming mode, 161
Mark button, 76, 227
markld.out file, 85, 227
Massage button, 77, 79
MasterLog file, 196
mathematical expressions, 95
maximum transients accumulated, 191
maxpen parameter, 243, 244, 245
medium shimming criterion, 140, 162
medium-resolution plotter mode, 245
memory overflow from real-time DSP, 203
menu buttons, 46
menu command, 60
menu system, 44, 59
customization, 64
help files, 34
interactive program menus, 60
outline, 61, 62, 63
menulib directory, 34, 70
menus library, 34
metal objects warning, 17
method parameter, 139, 144, 145, 195
MIFF file format, 259
min button, 83
Minimum button, 82
minsw macro, 173
mkdir command, 264
MLEV-16 decoupling, 182
mnemonic parameter format, 78, 250
Mode label, 156
modifying the instrument, 18
More 1D button, 69
More button, 60, 66, 90
mount command (UNIX), 279
mouse arrow, 59
mouse button labels, 219
mouse buttons, 42
mouse device, 27, 41
move command, 261
move experiment to head of queue, 189
move to next command line, 97
movedssw macro, 205
moveossw macro, 201
movesw macro, 173
movetof macro, 172
mt command, 277
multi-FID experiments, 31
multiple data processing operations, 30
multiple data sets, 32
multitasking, 30
mv command, 264
mxconst parameter, 191

N

N15 button, 68

name of amacro, 32

nearest line, 234

needle micrometer, 25
network timeout, 273
network use of atape, 278
new users, 59

newfs command (UNIX), 279
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newshm macro, 143

next fid button, 72, 211

nitrogen contact with body, 18
nitrogen gas flowmeters caution, 20
nl command, 234, 235

nli command, 242

nm command, 220, 233

NMR spectrometer system units, 23
NMR system administrator, 36
NMR system console, 24

No Imag button, 71, 222

No Integral button, 73, 227

No WT button, 72, 74

nodes file, 270

NOE 2D correlation, 69

NOESY button, 69

noise command, 197

noise level of aFID, 197

noise limit, 234

noise reduction, 198

noissm macro, 234

non-linear baseline correction, 240
non-saturating lock power, 139
non-spin shims, 163

Normal button, 72, 74

normal size transform, 72, 74
Normalize button, 80

normalize vertical scale, 80
normalized display mode, 220, 233
notational conventions, 21

np parameter, 175, 211

nt parameter, 175, 176

nuclei selection, 110, 111
nucleus lookup files, 34

Nucleus Selection menu, 68, 110
nucleus standard parameter sets, 36
nucleustable, 171

Nucleus, Solvent button, 67
nuctables directory, 34

nuctabref file, 236

number of transients, 175, 176
numeric arguments, 94

numeric parameters, 94

numerical integral amplitudes, 242
numrfch parameter, 110

O

object preferences, setting, 253
observe button, 85

observe receiver gain, 156
opening awindow, 51

OpenWindows windowing environment, 25, 33

optimizing Autolock, 133
optimum (“Ernst”) pulse width, 176
optimum lock parameters, 130
organic solvents, 114

Original button, 83
orthogonal data points, 215
oscoef parameter, 201

osfb parameter, 201

osfilt parameter, 203

odlsfrq parameter, 201, 206
Output board, 24
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output devices, 91

oversamp parameter, 200, 203
oversampling amount, 203
oversampling data, 198
oversampling factor, 200, 201

P

p suffix, 95

pl command, 176

pl parameter, 175, 176

P31 button, 68

pa command, 213

pacemaker warning, 17

pad parameter, 175

Page button, 78, 80

page command, 243

pages of plotter output, 242

panel menu, 159

panels of shims, 156

pap macro, 250

paramedit command, 112, 250

paramedit macro, 250

parameter sets, 107
correct saved sets, 268
filename storage, 110
listing files, 108
retrieval, 109
standard parameter sets, 110
storage, 36

parameters
acquisition, 37
adjusting and restoring plot, 258
arrayed, 95
baseline correction, 230
chemist-style, 249
common to experiments, 37
create for current experiment, 111
default values, 96
defined, 93
display groups, 112
entering values by hand, 219
entry, 95
entry limitation, 96
frequency-related, 171
hardware autoshim, 145
integer truncation, 96
interactive parameter adjustment, 159
line broadening, 72
linear prediction, 216
names, 94
organization, 107
phasing, 212
plot list of values, 249

Pulsed Field Gradient (PFG) module, 185

resolution enhancement, 72
retrieve from parameter file, 267
rf channel related, 109
selection, 72, 73

shim gradients, 136

turned off, 95

types, 94

update old parameter characteristics, 109

value display, 96
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value ranges, 96
weighting, 72
parameters, positioning, 250
Params button, 78, 80, 85
paramvi macro, 112
pards macro, 205
Parent button, 88
parent of adirectory, 88
parentheses, 94
parfix macro, 268
parlib directory, 36, 107
parlp macro, 216
paros macro, 200
Part Integral button, 227
parversion parameter, 268
password prompt, 40
password selection, 40
pathname defined, 37
pathname to current experiment, 265
PC platform, 279
PCD file format, 259
PCX file format, 259
Peak button, 74, 75
peak frequencies, 234
peak regions selection, 77
Peaks button, 78
peak-to-peak noise, 234
pen and raster plotters, 246
pen command, 261
pen number, 261
pen plotters, 243
Performa PFG modules, 24
Performance Meter program, 51
Permanent menu, 46, 60, 65
pfgon parameter, 185
pfww command, 225
PGM
file format, 259
PH button, 79
ph command, 213
PH mode, 80

Phase button, 71, 73, 214, 222, 223, 227, 228

phase command, 213
Phase F2 button, 73
phase parameters, 213
phaserotation, 211, 214, 221
phase-angle mode, 213
phase-sensitive COSY, 69
phase-sensitive mode, 72, 74, 79, 80, 213
phasing

interactive, 223

mode, 222, 228

spectra, 212
phasing parameter, 223, 228

phfid parameter, 156, 159, 211, 214, 221, 223

phosphorus spectrum plot, 238
pi3ssbsg macro, 210

pidsshsq macro, 210

PICT file format, 259

pir command, 242

pirn command, 242

pl command, 237

plfid command, 225

plh macro, 237
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pll command, 237
plot
axis below spectrum, 78
columnar linelist, 237
currently displayed region, 237
customizing a, 251
editing with Region Editor, 255
exponential analysis spectra, 81
FIDs, 225
finish current plot and change paper, 78, 80
importing from VNMR graphics window, 254
integral with spectrum, 78
integrals, 238
parameters, 80, 220, 250
parameters on HP plotter, 78
peak frequencies, 237
peaks frequencies above peaks, 78
phosphorus spectrum, 238
proton spectrum, 237
pulse sequence, 176
pulse sequence as a graph, 177
scale under spectrum, 237
simulated spectrum, 86
spectrum, 78
start, 220
text file, 250
width, 220
Plot button, 74, 75, 77, 78, 79, 81, 82, 86, 87, 231
Plot Correlations button, 82
Plot Designer
file formats, 259
Plot Designer program, 250—260
plot macro, 238
plot menu file, 254
plot output, positioning, 250
plot parameters, adjusting and restoring, 258
plot, importing into aregion, 255
plotld macro, 238
plotter
attached to computer, 36
choices, 245
code, 243
color printing, 246
configuration, 243, 245
convert Hz or ppm, 262
draw box, 262
line drawing, 261
list of choices, 36
number of pens, 243
pen number, 261
plotter devices, 91
queue, 243
resolution, 245
selection, 245
size of plot area, 243
speed, 245
plotter parameter, 243
plotting
automated, 99
generd rule, 220
plotting commands, 242
plp macro, 238
pltext command, 250
pltmod parameter, 237
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PNG file format, 259
points to Fourier transform, 211
pop-up menu, 150

portrait view, plot configuration, 258

Pos. Only button, 80
position plots and displays, 238
postacquisition DSP, 198, 205
Postscript devices, 250
PostScript output, 243
Postscript raster printers, 244
power mode, 213
ppamacro, 249
ppf command, 237
ppm scales calculation, 171
ppm to plotter units, 262
ppm units, 95
pps command, 177
preacquisition delay, 175
preamplifier saturation, 215
preparing samples, 101
preprinted chart paper, 250
previous command line, 97
primary lock, 195
print

al parameters, 250

exponential least-squares analysis, 81

gray scaleimage, 80
parameters, 78, 80, 249
text file, 261
working directory, 37
Print button, 81
printcap file, 261
printer
attached to computer, 36
devices, 91
list of choices, 36
printing, 260
color printing, 245
printoff command, 260
printon command, 260
Printout button, 82
probe, 23, 25
insertion, 113
protection, 186
removal, 112
ringing, 215
tune interface panel, 114
tuning, 25, 113—116
probe file macros, 113
probe file parameter, 113
probe_protection parameter, 188
proc parameter, 215
Process button, 66, 81
process data, 71, 99
process ID, 273
process number, 196
processed data storage, 31
procpar directory, 268
procper file, 37, 266
programmable decoupling, 182
Proj button, 74
prosthetic parts warning, 17

proton gradient autoshimming, 168

proton spectrum plot, 237
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ps command (UNIX), 273
PSfile format, 259
PSs2 file format, 259
pscale command, 237
Pseudo button, 74
pseudo-echo weighting, 74
pseudo-quadrature data, 215
psg directory, 36
psglib directory, 36
pslabel parameter, 45
ptext command, 261
public socket, 273
pulse breakthrough effects, 176
Pulse Sequence Controller board, 24
pulse sequence implementation, 24
pulse sequence name, 173
pulse sequences
graphical display, 176, 177
library, 36
plotting, 176
requested by the operator, 45
S2PUL, 173
set up using amacro, 32
solvent suppression, 216
pulse shape definitions, 36
pulse transmitter, 175
pulse width optimum, 176
Pulsed Field Gradient (PFG) experiments, 24
Pulsed Field Gradient (PFG) module, 185
puttxt command, 186
pw command, 176
pw parameter, 175, 176
pw90 parameter, 176
pwd command (UNIX), 37, 263
pwr command, 213

Q

gtune command, 116
quadrature detection, 215
frequency shifted, 206
QUALITY menu, 162
quarter-wavelength cable, 114
question mark (?) notation, 96
queued operations, 30
queueing experiments, 189
quick transform, 72, 74
QuietJet Plus printer, 244
quitting Plot Designer, 260

R

r macro, 233

racommand, 190
radio-frequency emission regulations, 20
raw data storage, 31

rcp command, 269

Read All button, 89

Read button, 76

Read Text button, 76
readallshims macro, 136
readbrutape shell script, 278
readhw command, 132
README file, 38
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readultra macro, 167
real channel, 212
real-time DSP, 198, 201
recalling
command line entries, 97
display parameters, 233
receiver gain, 194
receiver gating, 179
receiver gating times, 176
receiver overload, 194
Redisplay button, 82
Redraw button, 74
reduce size of graphicswindow, 47
Reference button, 79, 80
reference frequency, 235
reference in both dimensions, 80
reference line, 235
reference position, 235
reffrq parameter, 235, 236
reflected power, 25
refpos parameter, 235
Region button, 77
region command, 238, 241
Regression 1 menu, 86
Regression 2 menu, 86
regression anaysis, 86
regression.inp file, 86
Regrs button, 81
relative path, 38
relief valveswarning, 19
remote acquisition, 195
remote file copy, 269
remote host busy, 274
remote host name, 269
remote interactive shimming, 195
remote node, 270
remote status module, 27, 43
remote tape, 278
removable quench tubes warning, 19
removing
directories, 264
files, 264
floppy disk from drive, 279
lock, 195
Rename button, 91
rename command, 264
renaming
directories, 264
files, 91
Reprocess button, 74, 77, 79
Reset button, 75
reset integral to zero, 241
Resets button, 73
resets button, 227, 229
Resize button, 47, 65
resolution enhancement, 72, 211
resolution enhancement function, 209, 210
resolv command, 210
Resolve button, 72
Results button, 85
resuming acquisition, 190
retrieving
compressed FIDs, 280
FID datainfiles, 267
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parameters from parameter file, 267
previous shim values, 137
shim settings, 267
Return button, 69
Return key, 22, 46, 97
rf channels, 24
rfband parameter, 172
rfchannel parameter, 172
rfl parameter, 235
rfp parameter, 235
Right button, 78, 79
right button of mouse, 42
right command, 238
right half of the screen/page, 78, 79
right mouse button, 91
right phase, 212
right-arrow key, 97
rl command, 235
rm command, 264
rmdir command, 264
ROESY hutton, 69
rof1 parameter, 176
rof2 parameter, 175, 176, 204
room-temperature shim coil currents, 135
room-temperature shims adjustment, 168
root directory, 34, 37
root user, 36
root-mean-square noise, 234
Rotate button, 80
rotate spectral data, 80
rotating frame NOE 2D correlation, 69
rp parameter, 212, 213, 228
rsh command, 270
rt command, 267, 275
rtp command, 109, 267
rts command, 138, 267
rtv command, 267

S

smacro, 231

S2PUL button, 69

s2pul macro, 173

S2PUL pulse sequence, 173

sacommand, 190

safety precautions, 17, 19

sample
gection, 103, 149
height, 102, 145
insertion, 25, 103, 105, 149
position, 102
preparation, 101
spinning, 127, 128, 161
tubes, 103

sample changer
changing samples, 106
sample position, 102

sample macro, 106

SAMPLE menu, 149, 150

sampling rate, 173

saturated lock signal, 139

saturation of thelock signal, 163

save button, 83

Save FID button, 90
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Save Params button, 90

Save Shims button, 90

saving
compressed FID, 280
display parameter set, 231
experiment data, 265
FID data, 90
parameters from current experiment, 90
shim settings, 90, 266

sb button, 72, 211

sb parameter, 209

sbs button, 72, 211

sbs parameter, 209

sc parameter, 220, 224, 238

sc wc button, 231

Sc2 parameter, 238

Scale button, 78

scale image to full window, 238

scaleintegral value, 241

scaling constant, 191

scientific notation arguments, 94

scroll bar, 47

scrollable window, 44, 45

SCSI high-speed link, 24

sd macro, 173

sd2 macro, 173

sd2amacro, 173

sd3 macro, 173

sd3amacro, 173

sda macro, 173

search spectrum for pesks, 173

second cursor, 42, 222

second Fourier transformation, 74

Secondary Main menu, 60, 91

second-level menus, 65

Select button, 83

Select Params button, 71, 73

Select Plotter button, 91

Select Printer button, 91, 260

seqfil experiment time, 177

seqffil parameter, 173

seqlib directory, 36

seguence, 70

Sequence button, 67

sequential execution of commands, 94

sequential sampled data, 215

serial communications, 34

set cursor position to zero, 79

Set Default button, 88

Set Directory button, 87

set display, 78, 79

Set Int button, 76

set nucleus, 68

Set Params button, 83

set solvent, 68

setallshims macro, 136

setfrg command, 171

sethw command, 124, 132

setint macro, 241

setoffset macro, 237

setpen macro, 243

setplotdev macro, 245

setref macro, 236, 237

setref1l macro, 237
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setref2 macro, 237
setsintegral value, 241
setsw macro, 173
Setup button (GLIDE), 55, 66
setup macro, 68, 111
Setup menu, 67
sf parameter, 220
sf wf button, 71, 222
sfrq parameter, 24, 152, 171, 235
SGl file format, 259
Sh All button, 77
Sh Box button, 76
Sh Lbl button, 77
Sh Pk button, 76
shaped pulses, 177
shapelib directory, 36
shared use of an experiment, 196
shell command, 195, 196
shell in UNIX, 91
Shell Tool program, 50
shell windows, 48
shim adjust, 159
shim button (acqi program), 149, 159
shim coil diagram, 142
shim coil settings, 137, 266
shim coils, 135
shim combinations, 162
shim command, 138, 139, 144, 145, 189
shim directory, 90
shim gradient combinations, 141
shim menu, 161
shim method, 140
shim methods files, 36
shim parameters adjustment, 156
shim sets, 137
shim settings, 267
shim settings sets, 36
shim systems, 24
shim values, 136
SHIM window, 189
shimmethods directory, 36, 139, 140, 145
shimmethods file, 139
shimming
acquisition time, 140
background Autoshim, 145
criterion, 139, 140, 162
lock signal effect, 139
methods, 139, 140
on FID, 160
on spectrum, 160
on thelock, 162
quality, 139
routine basis, 146
shimming mode, 161
user-defined shim methods, 142
shims controls, 156
shims directory, 36, 138, 266
shimset parameter, 132, 136, 141
shimspath parameter, 138, 266, 268
ShNum button, 76
Show Fit button, 85
Show Output Devices button, 91, 260
Show Params button, 83
Show Shims button, 90

01-999160-00 A0800

Index

Show Time button, 70
showplotq macro, 243
showplotter macro, 245

Silicon Graphics (SGI) workstation, 25, 278

simple Autolock, 132, 150
simple locking, 152
Simulate button, 83
Simulation button, 81
simultaneous access to files, 195
simultaneously sampled data, 215
sine transform, 212
Sinebell button, 74
sinebell constant, 72, 209, 211
sinebell shift constant, 72, 209, 211
sinebell weighting, 74
Single button (acqi), 155
single quote (') notation, 95
single-pulse experiments, 114
Six-spin system, 84
Size button, 77, 79
size of directory entries, 89
Sizes button, 89
dide control, 151
slw parameter, 85
SMALL button (acqi), 149
small command, 47
small graphics window, 46
snap spacing, controlling, 252
software libraries, 34
software simple Autolock, 132
Solaris computing environment, 33
solids high-power amplifiers caution, 20
solid-state echo pulse sequence, 69
Solvent button, 54
solvent parameter, 237
solvent peak suppression, 216
solvent presaturation experiments, 178
solvent selection, 101
Solvent Selection Menu, 110
Solvent Selection menu, 68
Solvent Subtraction, 214
solvent subtraction filtering, 216
solvent suppression pul se sequences, 216
solvent volumes, 102
solvents directory, 111
solventsfile, 236
solvents selection, 110
solvinfo command, 236
sort directory entries, 89
source code files, 36
sovent frequency, 236
Sp parameter, 220, 238
sp wp button, 73, 83, 227, 228, 231
spcfrg command, 235
spectra phasing, 212
spectra, positioning, 250
spectral
display, 159, 213, 219, 231
intensity, 211
intensity control, 227
line frequencies and amplitudes, 78
phase parameters, 77
plotting, 231
referencing, 235
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starting frequency, 228
vertical spectral display position, 220
width, 175
width adjustment, 228
window size, 173
windowing mode, 227, 228
spectrometer frequency reference, 235
spectrometer system units, 23
Spectrum button (acqi), 155
spin command, 127
spin menu, 150, 161
spin parameter, 127, 151
spin rate adjustment, 127, 128
spin simulation analysis menus, 83
Spin Simulation First Definition menu, 83

Spin Simulation Line Assignment menu, 85

Spin Simulation Main menu, 83

Spin Simulation Second Definition menu, 84

Spin Simulation Secondary menu, 84
Spin Simulation Third Definition menu, 84
spin speed interlock, 134

spin status, 151

Spin System button, 83

spinner command, 127, 129

spinner control, 127, 142

Spinner Control window, 127, 129
spinning regulation, 128

spline-fit baseline correction, 239
split macro, 238

sgcosin macro, 210

sgsinebell macro, 210

squared sinebell function, 209
squared x-axis scale, 86

squared y-axis scale, 86

sread command, 276, 278

Ss parameter, 175, 176

ssecho button, 69

ssfilter parameter, 216

sdlsfrq parameter, 216, 217

ssntaps parameter, 216

ssorder parameter, 216

Stacked Plot button, 80

standard 2-pulse experiment, 69
Standard button, 70

standard carbon experiment, 67
standard coil groupings, 142

standard decoupler pulse sequence, 69
standard parameter sets, 110

standard parameter sets for a nucleus, 36
standard proton experiment, 67
standard two-pulse sequence, 173, 178
STARS software package, 33

start button (acqi), 162

start of chart, 220

start of FID, 220

start of plot, 220

starting criterion for shimming, 140
starting Plot Designer, 250

status concept, 178

statusline, 45

status window, 44

stdpar directory, 36, 107, 108, 111, 145
stdshm macro, 143

steady-state pulses, 176
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steady-state transients, 175
STOP button (acqi), 162
stopping
acquisition, 190
jobsin plot queue, 243
limNET server, 273
streaming tape directory, 89
string arguments, 94
string parameters, 94
stty command (UNIX), 97
su command (VNMR), 115, 136, 138
sub button, 83
Subtract button, 82

subtract spectrum from add/subtract experiment, 82

sulog file, 196

Summed button (acqi), 155

Sun computers, 23, 25

SUN file format, 259

superconducting magnet, 25

svf command, 138, 266

svp command, 138, 266

svs command, 138, 266

Sw parameter, 173, 175, 200, 205

swept-tune-type NMR probe tuning, 116

switchable probe caution, 181

symmetrization in 2D inadequate, 80

symmetrization in Jresolved 2D spectra, 80

synchronizing commands with experiment
submission, 189

synchronous decoupler mode, 179

syshelppath parameter, 70

system messages, 45

system requirement for Plot Designer, 250

systemmenulibpath parameter, 70

T

T shimming criterion, 140
T1Analysisbutton, 81
T, data set, 81
T, of deuterated lock solvent, 130
T1 Proc button, 81
T, value, 81
T2 Analysis button, 81
T, data set, 81
T2 Proc button, 81
T, value, 81
tape archive, 277
tape command, 277
tape operations on a network, 278
tape parameter, 89
tar command (UNIX), 277, 279, 280
tcl directory, 48
Tcl version of dg window, 47
temp command, 184
temp parameter, 31, 184
temperature control window, 184
temperature cutoff point, 184
template, loading a Plot Design, 253
terminal acquisition, 195
tests directory, 107, 108
text command, 32, 94, 185, 186, 266
text files, 37, 266

editor, 185
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format, 274

plotting, 250

printing, 261
text window, 260

uncover or conceal, 65
textvi command, 185
TGA fileformat, 259
Th button, 73, 227
th parameter, 78
thadj macro, 234
ThinkJet printer, 244
third rf channel parameters, 109
three-spin system, 83
thumbwheel switches, 172
TIFF file format, 259
tight shimming criterion, 140, 162
time macro, 177
time to run an experiment, 177
time-domain data, 215
time-shared decoupling, 179
tin parameter, 184
tip-angle resolution, 182
tlt parameter, 229, 240
tmove macro, 214
TMSline, 236
TMSreferencing, 110
tmsref macro, 236, 237
tn parameter, 68, 171, 173
TOCSY hbutton, 70
tof parameter, 152, 171, 172, 173
total correlation 2D, 70
tpwr parameter, 178
tpwrf parameter, 179, 182
tpwrm parameter, 179, 182
Trace button, 74
Trace label, 156
Transform button, 71
Transform F2 button, 73
transformed spectrum storage, 31
transients completed, 49
transmitter

attenuation, 179

fine power control, 179

offset, 172

power, 178
transmitter nucleus parameter, 638
traymax parameter, 106
tree structure file system, 34
trigonal symmetrization, 80
tune command, 115
TUNE INTERFACE unit, 25, 115
tuneoff macro, 124, 125, 126
tuning gain knob, 25
tuning meter, 25
tuning rods, 25
tuning selector switch, 25
two-spin system, 83

U

Ultrasnmr shim system 11, 24

Ultrasnmr Shims, 164—168
floppy disk use, 166
interface box, 164
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power down, 167
power on, 168
shimming, 166
umount command (UNIX), 279
uncompress command (UNIX), 280
unit command, 95
UNITY plus spectrometer
decoupler modes, 178
linear modulators, 182
lock frequency, 172
probe tuning, 115
UNIX
convert file from VXR-style, 274
file security, 272
file system, 34
floppy disk as afile system, 279
printing utilities, 260
shell, 91
system administrator, 36
UNIX button, 91
unix_vxr command, 274
unix2dos command (UNIX), 279
unlock command, 195
unlocked experiments, 132
Unmark button, 76
up button, 154
up-arrow key, 97
update old parameter characteristics, 109
updatepars macro, 268
upper barrel warning, 18
use fitspec button, 85
Use Line List button, 85
use |l button, 85
Use Mark button, 85
user directories, 36
user group library, 38
user library, 38
user name assignment, 39
user-contributed files, 36
userfixpar macro, 110
usergo macro, 186
userlib directory, 36, 38
userplc macro, 238
user-selected shim methods, 142
user-written weighting functions, 210
usr directory, 34

\Y,

variable temperature (V'T) accessory, 184
variable temperature status, 43
Varian NMR software program, 25
VAX computer, 269
version of parameter set, 268
vertical scale, 42
vertical scale adjustment, 77
vertical scale of display, 220
vertical scaling modes, 233
vertical scaling multiplies, 159
vf parameter, 211, 220, 222
View button, 77
VIFFfile format, 259
VNMR

display screen, 27

Getting Started: VNMR 6.1C

305



Index

entering, 39
exiting, 40, 51
menu system, 59
software, 25
system directory, 88
systems, 269
user directory, 88
vnmr directory, 34, 36
VNMR Online hypertext manual, 34, 50
VNMR shell window, 48
vnmrl directory, 36
vnmrl user, 36
vnmreditor variable, 185
Vnmrl, 25, 278
vnmrplot command, 243
vnmrprint command, 260, 261
VnmrSGl, 25, 278
vnmrsys directory, 36, 37
vnmrtext variable (UNIX), 48
vnmrX, 25
VO parameter, 225
volmgt program, 279
Volume button, 75
vp parameter, 220, 228, 233
vpf parameter, 220, 222, 224
vpfi parameter, 222
Vproj (max) button, 75
Vproj (sum) button, 75
vs parameter, 211, 220, 227
vsadj macro, 233
vsadj2 command, 234
vsadjc macro, 234
vsadjh macro, 234
VT experiment warning, 18
VT status, 151
vtc parameter, 184
vttype parameter, 151, 193
VXR library file extraction, 275
VXr_unix command, 274
VXR-4000 systems, 269
VXR-S systems, 269
VXR-style systems, 269
VXR-style tape, 277

W

walkup NMR, 58

Walkup NMR Using GLIDE manual, 58
WALTZ-16 decoupling, 182, 183
warnings defined, 17

water suppression, 69, 146

waveform generator accessory, 24

waveform generator programmable decoupling, 182

whbs command, 192

whs parameter, 71, 192, 197

wc parameter, 220, 224, 238

wc2 parameter, 238

wc2max parameter, 243, 244, 245
wcmax parameter, 243, 244, 245
weight and Fourier transform, 71, 209

weight, Fourier transform, phase each FID, 81

Weight, Transform button, 71
weighting function, 209—211
user-written, 210
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weighting parameters, 72

werr command, 191

werr parameter, 191, 192, 197
wexp command, 192

wexp parameter, 71, 191, 192, 197
wf parameter, 220

wft command, 192, 209, 211, 215
whitewashed FIDs, 225

width of chart, 220

width of FID, 220

width of plot, 77, 220

Wilmad tubes, 102

window closing and opening, 51
windows on display screen, 27, 44
wnt command, 192

wnt parameter, 71, 192, 197
working directory, 37, 38
Workspace button, 66

Workspace Menu, 50

workspace part of screen, 28

wp parameter, 220, 238

Write button, 89

Write Pulse Seguence button, 91
Write Text button, 76

writefid command, 266

wshim parameter, 139, 144, 154, 195
wifile parameter, 210

wti command, 72, 211

wysiwyg parameter, 220, 238

X

X andY radia shim gradients, 136
X Window System, 25
X0 parameter, 250

x1 button (acqi), 156
x1 parameter, 136

X1 shim gradient, 136
XBM fileformat, 259
XL systems, 269
x-linear button, 86
x-log button, 86

XPM file format, 259
XPOLAR button, 69
X-sguare button, 86
XWD fileformat, 259
XY 32 decoupling, 182

Y

yO0 parameter, 250

y-linear button, 86

y-log button, 86

ypcat command (UNIX), 270
y-sguare button, 86

V4

Z axia shim gradient, 135

z command, 241

Z0field offset cail, 136
Z0field position, 132

z0 parameter, 136, 151, 172
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Z1 and Z2 adjustment, 163

z1 parameter, 136

Z1 shim gradient, 136

Z1 shimming hardware, 146

z1c parameter, 136

z2 parameter, 136

Z2 shim gradient, 136

z2c parameter, 136

Z3 and Z4 adjustment, 163

zero and first order baseline correction mode, 229
zerofilling, 72, 74

Zero Imag button, 71, 222

zero point of ADC, 155

zero-filling, 212

zero-frequency suppression, 216
zero-order baseline correction, 229, 240
zero-order FID phasing constant, 214
Zetaplotter, 242

zf's (zero-frequency suppression), 216
zoom macro, 238
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