NATURAL POPULATIONS: |Natural atomic orbital|occupancies

NAO |[Atom Nol[lang] |Type(AO)| [Occupancy | [ Energy|
1 H 1 s Val( 1s) 0.58340 0.20603
2 H 1 s Ryd( 2s) 0.00054 0.92481
3 H 2 s vVal( 1ls) 0.57541 0.21608
4 H 2 s Ryd( 2s) 0.00173 0.95408
5 N 3 s Cor( 1s) 1.99922 -15.31889
6 N 3 s Val( 2s) 1.34827 -0.73528
7 N 3 s Ryd( 3s) 0.00040 2.67615
8 N 3 px val( 2p) 1.37478 -0.29723
9 N 3 px Ryd ( 3p) 0.00095 1.56735

10 N 3 py val( 2p) 1.42212 ~0.29288

1 N 3 py Ryd ( 3p) 0.00095 1.73705

12 N 3 pz val( 2p) 1.80657 ~0.39400

13 N 3 pz Ryd ( 3p) 0.00101 1.39224

14 C 4 s Cor( 1s) 1.99939

15 C 4 s val( 2s) 0.87473 -0.19294

16 CcC 4 s Ryd( 3s) 0.00577 1.41667

17 C 4 px val( 2p) 0.72398 0.08603

18 C 4 px Ryd ( 3p) 0.02003 0.86683

19 C 4 py Val( 2p) ~0.01580

200 C 4 py Ryd ( 3p) 0.00907 1.08911

21 C 4 pz val( 2p) 0.74070 ~0.04746

22 C 4 pz Ryd ( 3p) 0.93036

23 O 5 s Cor( 1s) 1.99963 -20.09029

24 O 5 s Val( 2s) 1.70820 -1.18275

25 O 5 s Ryd ( 3s) 0.00015 3.45878

26 O 5 px val( 2p) 1.66996 -0.40024

27 O 5 px Ryd ( 3p) 0.00052 1.94714

28 0 5 py val( 2p) 1.80863 ~0.40792

29 0 5 py Ryd ( 3p) 0.00100 1.99892

30 O 5 pz val( 2p) 1.44750 -0.27972

31 O 5 pz Ryd ( 3p) 0.00031 1.91304

32 H 6 s Val( 1ls) 0.84667 0.07560

33 H 6 s Ryd( 2s) 0.00375 0.89527

Summary of |[Natural Population Analysis:l

[Natural Population

Naturalf  ----777—--—-——-————— - —————
Atom No Charge Core Valence Rydberg Total
H 1 0.41606 0.00000 0.58340 0.00054 0.58394
H 2 0.42286 0.00000 0.57541 0.00173 0.57714
N 3 -0.95426 1.99922 5.95174 0.00331 7.95426
c 4 1.99939 3.36018 0.03878 5.39835
0O 5 -0.63589 1.99963 6.63428 0.00198 8.63589
H 6 0.14959 0.00000 0.84667 0.00375 0.85041

* Total * 0.00000 5.99824 17.95168 0.05008 24.00000



Natural Population

Core 5.99824 ( 99.9706% of 6)
Valence 17.95168 ( 99.7316% of 18)
Natural Minimal Basis 23.94992 ( 99.7913% of 24)
Natural Rydberg Basis 0.05008 ( 0.2087% of 24)
Atom No Natural Electron Configuration

H 1 1s( 0.58)

H 2 1s( 0.58)

N 3 [core]2s( 1.35)2p( 4.60)

c 4 [core]l2s( 0.87)2p( 2.49)3s( 0.01)3p( 0.03)

O 5 [corell2s( 1.71)2p( 4.93)]

H 6 1s( 0.85)



	nao_b: 
	nao_t: Natural atomic orbitals (NAOs) are the best possible (highest occupancy) "effective" atomic orbitals in the molecular environment.
	atom_b: 
	atom_t: Atom type and numbering.
	lang_b: 
	lang_t: Angular momentum type (s, px, py,...).  The directions of x, y, z are set by the calling program.
	type_b: 
	type_t: Hydrogen-like orbital labels (1s, 2s, 2p,...), associated with core (Cor), valence (Val), or Rydberg (Ryd) shell of the atom.
	occ_b: 
	occ_t: Occupancy (or "population") is the number of electrons in the orbital.
	energy_b: 
	energy_t: This is the NAO orbital energy (diagonal expectation value of Fock or Kohn-Sham operator) in atomic units (1 atomic unit = 627.5 kcal/mol). This column is absent when no 1-e Hamiltonian is available.
	core_b: 
	core_t: The C(4) core 1s NAO has very low energy (-11.16959 a.u.) and high occupancy (1.99922e).
	occ2p_b: 
	occ2p_t: The  2py orbital is the most highly occupied valence shell NAO of C(4).
	occ3p_b: 
	occ3p_t: Rydberg-type NAOs such as this 3pz orbital on C(4) have such low occupancies that they can often be ignored for chemical purposes.
	npa_b: 
	npa_t: Natural Population Analysis (NPA) uses the sum of NAO occupancies to get the total electronic population on each atom.
	charge_b: 
	charge_t: The "natural atomic charge" is the nuclear charge (Z) minus the total natural population of electrons on the atom.
	natpop_b: 
	natpop_t: The sum of NAO occupancies on each atom are grouped into contributions from core, valence, and Rydberg shells.
	c4_b: 
	c4_t: The effective atomic charge of C(4) is +0.602 in this molecule, indicating the net withdrawal of charge by the more electronegative N, O atoms.
	budget_b: 
	budget_t: The total electronic budget must add up to the 24 electrons of this molecule.
	nmb_b: 
	nmb_t: This is the sum of core plus valence NAOs, the small ("minimal") set of orbitals that commonly describes the overwhelming majority (here 99.79%) of the electron density.
	nrb_b: 
	nrb_t: All remaining Rydberg-type NAOs describe the remaining small portion (0.21%) of the total electron density.
	config_b: 
	config_t: The summed 2s and 2p shell occupancies of O(5) resemble the unpromoted s(2)p(5) configuration of an isolated O(-) anion.
	occp_b: 


