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Potentially Useful Equations
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Moment of inertia: I =Z‘mi(rﬁ)2 (diatomic molecule: | = 4R?, PESLLLUL I
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Spherical Rotor: E, =hcBJ(J+1) hcB = or
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Symmetric Rotor: E, =hc[BJJ+1)+(A-B)K?] hcA= o hcB = o
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Linear Rotor: E, =hcBJ(J+1) hcB = or
Anharmonic Energy Levels: E, =hci(v+1)—hcix, (v + 1)
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Morse Potential: V(x)=hcD,(1-e)* a= HO X, = ah__v
2hcD, 2uw 4D,
hcv, (J) = hcv—2hcBJ hcv,(J) = hev hcv, (J) =hcv+2hcB(J +1)
Some Selection Rules (without any indication of when they are applicable):
AJ=0t1 AM, =01 Av=+1 AS=0 AA=0,£1
Integrals and Other Relations
n+l
I X"dX = ~— + constant I L ix = Inx + constant
n+1 X
I 2

T x"e"¥dx = rnl.+1 T x> dx = = |~ Ieaxdx =
0 a 0 4a\a

: x 1 .
_f sin? axdx = PR 2ax + constant
a

sin(a—b)x _sin(a+bh)x
2(a—b) 2(a+b)

I sinaxsinbxdx = +constant  ifa?#b?

et =cosx +isinx

2 n
f(x):f(0)+(ﬁj X+t % NS L VLI
dx/, 2\dx" ) ntdx" ),

Lo



Table 12.3 The spherical
harmonics Y, , (6, ¢)

1 m Y,

—
o
/N
:u|°°
N—
=
N
n
o
w
RS

12

+2 15 sin2@ e*2i¢
32n
7 3
3 0 —_— (Scos 6 — 3cosb)
61

1
NG
+1 ;[_] (5cos?0 — 1)sin 6 et
1

+2 (——5 sin%@ cos @ et2i®

3
N
+3 1[—] sin3g e*31¢

Table 12.1 The Hermite
polynomials H,(y)
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