APPENDIX A
T'he Character Tables

This Appendix gives the character tables of the most common molecular
symmetry (MS) groups and extended molecular symmetry (EMS) groups. The
MS5 group is defined in Chapter 3. The EMS group 1s necessary for the classifi-
cation of the vibronic states, and other basis states, of linear molecules and of
nonrigid molecules (like dimethylacetylene) that have identical coaxial internal
rotors. The EMS group is defined in Egs. (17-99)—( 17-112) for linear molecules,
and in Sections 15.4.4-15.4.6 for nonrigid molecules that have identical coaxial
internal rotors. The latter EMS groups contain the special symmetry operation
E" which is the rotation of either of the two internal rotors through 27 radians,

and which does nothing to the space fixed coordinates.

For a rigid nonlinear molecule the MS group is 1somorphic to the molecular
point group, and in such a case the name of the MS group 1s taken to be that of
the point group followed by (M), e.g., the MS group of CH3F 1s called C3,,(Mﬁ,g:;._$ ll
For a linear rigid molecule the EMS group is 1somorphic to the molecular point

E
il

group and 1s called Cooy(EM) or Deon(EM) as appropriate; the MS group of
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a linear molecule is called Cyy (M) or Do (M) but these are not isomorphic
to the C, or Dy point groups. For a nonrigid molecule the MS group 1s
called G,,, where n is the order of the group, and the EMS group for a molecule
whose MS group 1s G, is called G,,(EM). For rigid molecules the irreducible
representations are named in the same way as for the (isomorphic) point group.
The irreducible representations are ordered in each symmetry group according

to established convention; the convention 1s necessary to ensure a consistent
numbering system for the normal vibrations. The normal vibrations are num-

bered according to their symmetry species, and then within each symmetry
speclies from highest to lowest wavenumber.

Fig. A-1. The definition of the Eu-
ler angles (6, ¢, x) that relate the orien-

tation of the molecule fixed (z, ¥, z) axes
to the (£,7,() axes. The origin of both
axis systems is at the nuclear center of
mass O, and the node line ON 1s di-
rected so that a right handed screw is
driven along ON in its positive direc- § <
tion by twisting it from ¢ to z through
8 where 0 < 8 < n. ¢ and x have the
ranges 0 to 27. x 1s measured from the

node line.

In each character table one element from each class is given and the number
of elements in the class is indicated underneath the element. If the MS or
EMS group is isomorphic to the molecular point group (this only happens for
rigid molecules), the appropriate elements in each class of the molecular point
group are given (this shows the effects of the MS or EMS group element on
the vibronic variables), and the names of the irreducible representations are
taken from the molecular point group. The equivalent rotation (Equiv. rot.)
of the MS or EMS group element written for each class is also given. The
equivalent rotations of an asymmetric top molecule are called R,™, Ry™, or R."
to indicate rotations through = radians about the a, b, or ¢ axis respectively.
For a symmetric top molecule the equivalent rotations are called R," or R.?
as defined in Table A-1 which 1s a copy of Table 12-1. Knowing the equivalent
rotations one can classify the components of the rovibronic angular momentum
operator J, (see Table A-1). For further convenience we also give in Fig. A-1

a copy of Fig. 10-1 which defines the Euler angles.

The species obtained for the J, are indicated by placing the J. to the right
of the appropriate irreducible representation. The rotational coordinate fis
[see Eq. (10-112)] transforms in the same way as J, under permutations and
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Table A-1

The transformation properties® of the Euler angles
and of the components of the rovibronic angular
momentum J

R.* R.P
g T —0 g
¢ ¢+ ¢
X = G0~ X x4 P

Jr Jzpcos2o+ jy sin 2o s cos 3 + jy sin 3
Jy Jzsin2a — Jycosla —Jrsin + Jy cosf
-]g —‘Jz jz

®R,™ is a rotation of the molecule fixed
(z,y, z) axes through 7 radians about an axis in
the zy plane making an angle o with the z axis («
is measured in the right handed sense about the z
axis), and R.P is a rotation of the molecule fixed
(x,y,2) axes through (8 radians about the z axis
(3 is measured in the right handed sense about the

z axis). The expressions for the J, are given in
Eqs. (10-84)-(10-86).

permutation-inversions. The translational coordinate 1, [see Eq. (10-111)]
transforms in the same way as J, under a nuclear permutation but with op-
posite sign under a permutation-inversion (see Table 12-20), and the molecule

fixed dipole moment components p, transform in the same way as the 7, see
Eq. (14-36)]. The species of the T, and of the components .y of the electronic
polarizability, given by the species of T, T} [see Eq. (14-138)], are also indicated
by placing them the right of the appropriate irreducible representation. For
molecules with a single internal rotation coordinate we have indicated, when
possible, the symmetry of the torsional momentum operator J ». Finally the
dipole representation I'* that has character +1 for the permutations and —1
for the permutation-inversions is indicated; allowed transitions are connected

by this symmetry species as discussed in Chapter 14 [see Eq. (14-8)].
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Table A-2
The group C;(M)
Example: HNj

b
!
N N N ©
/ (+c)
H
E E*
C.(M):
(M) 4 1
CEZ FE Tab
Eaguiv. rot::  R®* RBR.”
AI : 1 1 : Tq,,Tb, j{:; Jaga, bbby Xeccy) Xab

A”: 1 -1 . Tﬂ, Jﬂ, Jb': Aage, Ope, | R

Table A-3

The Group C;(M)
Example: Trans C(HIF)CHIF (without torsional tunneling)

L
F
e
/
b / pHs
;//
- ¢
& (+c,< !
H3 a
Fs
B E  (12)(34)(56)(78)"
C,_(M) 1 1
B E )
Equiv. rot.: R° R°
Ao 3 ! S A

A 1 -1 ! LT e T e e
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Table A-4 'qtili
| The group C3(M)
Example: Hydrogen persulfide (without torsional tunneling)
R o |

Cz(M):

C: E Cap

Equiv. rot.: RO Ry~

A' 1 1 2 Th: Jb, a;m__ﬂ_,nabb? &Eﬁ_; ﬂl‘.’l‘»ﬂ, Fllt
- : —1 : T“.‘ 4 Tﬂ? Jﬂa: Jﬂ y Xab, Abe

Table A-5

The group Cs, (M)
Example: Water
b

T

Cgv(_M)I

Cov: E Cap Tab Tbe

Equiv. rot.: RP° R,T™ = R,™

— ==

Ajq: 1 1 1 1 : Toylau, O, e
As: 1 1 -1 -1 : Jy, 0ge, I*
Bi: 1 <1 -1 1 T, Jo, ape
Bs>: 1 wsf 1 —1 t Tads, Bus
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Table A-6

Example: Methyl fluoride
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Table A-8
The group Csy (M)
Example: Trans-difluoroethylene (without torsional tunneling)
H,

\x s/

E  (12)(34)(56) E*  (12)(34)(56)*
1 1 1 1
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Table A-10
The group Dsj (M)
Example: Boron trifluoride

X = FI

E (1233, it} E* (123 (23)°
1 2 3 1 2 3

D3n: E 2C5 3C, Ch 253 30y

Equiv. rot S SURNERIRESEE | U RS R; R R7,

A 1 1 1 1 1 1 Az3; Oxs + Gyy

A" 1 1 1 -1 ~1 ~1 r*

A’ o NEGHS 1 ~1 1 1 -, J.

Ag”: L i 1 1 -} ] -4 1 T,
E’: 2 -1 0 2 -1 0 (Tx:Ty) (aze — ayy, ﬂ'ry)
E: R -1 0 -2 1 0 (Ts, I3 ), (om0 )
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Table A-14

The group T4(M)
Example: Methane

Haq

yd CY"HZ
HZ” 9

E (123) (14)(23) (1423)* (23)*
Ta(M): 8 3 5 6
Td: E BC3 302 654 60'.;1
Aq: 1 1 1 1 . Qgzzx + Oyy + Oz
Ao 1 1 —1 -1 - r*
E: 2 —1 2 0 . ({EII :I‘ {Iﬁyy — 20,5, Ogx — &yy)
Fy: 3 0 - | 1 =] 2 Kd ey Jygyde)
Fa: 3 0 -1 | 1 (T2, Ty, T, ), (0zy, 0yz, Ozz)

et e 1 T T T e T T R  EE H  a T
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Table A-15
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SSG 5{?';_1 654 3{?'11
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Table A-16

The group I, (M)
Example: Buckminsterfullerene Cgg

E Cg Cg C4 C5 Oi CT Cg Cg C]_D

I :
n(M) ¥ 9 12 20 18 -1 13 12 20 15

L: B 12Cs 12C2 20C;3 15Cy ¢ 1253, 12510 20Se 150

Ag: 1 1 1 1 1 1 1 1 1 1 © oz + Qxx + Qyy

Ay 1 1 1 1 -1 -1 -1 -1 =1 : I

Flg' 3 ﬂ+ n 0 == 3 ??+ n- 0 =il (jxrjy:jz)

Fiu: 3 n"' - 0 -1 =3 —1}+ =/ 0 1 (Toxy Logyu i)

Fae: 3 - g7 0 -1 3 n= nt 0 -1

Four 3 - ot 0 =1 -3 —p= =gt 0 1

Ggi 4 —1 -1 1 0 4 -1 -1 1 0

Gy 4 -1 -1 1 0 -4 1 1 -1 0

H,: 5 0 0 = | 1 5 0 0 = | L (2otgy = gy = Gy,
Arxx — ayy:
&a:::;ﬂyz;ﬂ.ry)

Hy: b 0 0 -1 1 -5 0 0 1 -1

n* = (1 4+ /5)/2. Each of the MS group operations involves the 60 indices
labeling the nuclei in Cgq [see Fig. 8-2] and we do not show the operations here.
The elements in each class are described as follows:

Co Each operation is a product of 12 five-cycles (abcde).
Cs Each operation is a product of 12 five-cycles (abcde).
C4 Each operation is a product of 20 three-cycles (abc).

Cs Each operation is a product of 30 transpositions (ab).

O; The product of 30 transpositions (ab) and the inversion E* [see
Eq. (8-37)].

Cr =0(Co O;. Each operation is the product of six ten-cycles (abcdefghi7) and
the inversion E*.

Cg =Ca O;. Each operation is the product of six ten-cycles (abcde fghij) and
the inversion E*.

(o= L4 O;. Each operation is the product of 10 six-cycles (abcde f) and the

inversion E™.
2R

Cio = Cs O,;. Each operation is the product of 3¢ transpositions (ab) and the
inversion £*.
Cr = & O; indicates that the elements in C; are obtained by combining each

element in C; with O; [see Section 8.4.3]. From Fig. 8-2 the reader can construct
the expressions for the MS group operations of Cgg.

i i el i i
CEER e L - TP



Table A-17

The group Coov (M)
Example: Hydrogen cyanide
P e D e N

Gy B LE

S S 1
- ,—: 1 =1 P

Table A-18

The group D1 (M)
Example: Carbon dioxide
O,— =

Eg'*',-!-s: 1 1 1 1

Bt o4m 1 =1 QI

Egj—,—&i 1 -1 —1 1

Ya~,—8 1 Y | -1 g
Table A-19

The group?Coov(EM)
Example: Hydrogen cyanide

A X
H C N——2
(+y)
Eﬂ E; * = MEE*
Coov(EM) 1 2 00
e = B 2C " cog{s/?)
Equiv. rot.: R° R® B REr-,-r+.-.-)/2
(+)E+Z 1 1 ik 18 1 T}.::{III + &yy:ﬂ’zz
o 1 -1 O il
11: 2 2COSE 0 (T.r:Ty);(JI}Jy)I({IIIIHHE)
A 2 2 cos 2¢ 0 (ﬂf::r. - ﬂyy:&zy)

@ The ryz axes are the z'y’z’ axes introduced in Chapter 17 for the isomor-
phic Hamiltonian.
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Table A-21
The group G4

Example: Hydrogen peroxide
(with torsional tunneling)

H,

\Hz
Gs: E (12)(34) E* (12)(34)"
.%ol e 1 1 1 1
AT A, A 1 1 1 1
A~ Ay Ao 1 1 | = g
B~ B, B, 1 = - 1
BTt B, B> 1 = 1 s

2T"; notation based on effects of (12)(34) and E™.

°T"5 notation based on C5p notation.

°I"3 notation based on Csy notation.

Table A-22
The group Gg

Example: Methanol (with torsional tunneling)

E (123) (23)*
Ge: 9 3
Equiv. rot.: R° R° R."
A'l 1 1 1 Tﬂ.:’-{'b: {G]aﬁhﬂﬂ-labb}ﬂﬂﬂjaﬂb
Ag . 1 1 —1 Tc,Ju,Jb,Jp,ﬂa:,ﬂ‘bc,F*
FE 2 -1 0
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Table A-23

The group Gy
Example: CNPI group of H; O
H,

Gs: E (12)(34) E* (12)(34)* (12) (34 (12)* (34)"
A4’ 1 1 1 1 1 1 1 1
A" 1 1 1 1 -1 - | - | 0
As’ 1 1 = | i f 1 1 =] 27 r*
A= 1 1 -1 | oy | | 1 1
B,' 1 B i | 1 1 s - | 1
B1” 1 -1 g | 1 ey | 1 1 ey |
B5' 1 i 1 = | 1 g 1 ==
B> 1 -1 1 —1 =3 1 =1 1
Table A-24

The group G2
Example: Nitromethane (with torsional tunneling)

H,

E  (123) (23)* (45) (123)(45) (23)(45)*

Giz: 9 3 1 v 3
Equiv. rot.: R° R° Rs" R.” R.™ Ry™

Alf : 1 1 1 1 1 1 : Ta, C}‘aﬂ,&bb, Xee
AL 1 1 1 - -1 ] . Ty, Je, @ab
A 1 1 =1 1 1 =1 - JayJp, ape, T°
A" 1 1 = | = | -1 1 o Te, Jp, aac

E’ 2 = | 0 2 S | 0

B 2 - | 0 2 1 0




687

(£961) swISS1-jonBuor] woxy uoneIoN,
(Z21-V °19%L °9°s) (IN)Pe@ ©3 Aeyeradoadde saje[ariod siyf, ‘(£261) UOSIRAN PUR ISIDJA] WIOI] UOIIRION],

0 0 4 0 g — 0 0 7 — 0 Z _q o
- | I— I 1— I I— I I— I _ty  _tg
| I I— I— I - - I I I— I vy _'g
I 1 I— I— - - I— I T T g ey
- = = I— - 1 1 | T I _tg S
0 0 z— 0 Z 0 0 z— 0 Z | C)
I | I Lo ! I T~ I = I +'d 449
L I I T I iy I I | o I 58
- I— T T T 1- T— T I I =4 §°F
I 1 I I 1 I T 1 I I S S 4
JH'T »MIA
G G T G I G G I G I . 91
(ve)  (99)wz)(e1) J(we)z1) (99)(ezv1) A J(¥we) (99)FT)(e1) (Pe)z1)  L(99)(ee¥1) H
°H ¥
§9 ———)

(Surouun) [RUOISIO) YIIM ) 2US[AY); :o[durexy
91 dnoid ayfJ,

SC¢-V PI4EL




0 Z I— I— I— e
0 I— 4 I— I— €
0 - I— Z I- S
ﬁ}.u.qhuﬁ_‘mh_ﬁutlH.H_HUU_"ﬁ..ﬂ_._.m.Huﬁﬂnﬁ,ﬁvnﬁﬁmnﬁ-ﬁnﬂbﬁ-vﬁﬁhhnﬂrﬁv D .—”l ._”.I- .—”ll. N N ' .mm.
5 e e = I I I I T &
" 4 BEp BEpAT T T T T T 1y
% criel sl ous oM oM 101 "Amby
6 Z Z Z Z I 01r)
J96)(ez) (gov)(gzr) (9g¥)(gzr) (ez1) (9gv) H

wI nI
2y € i 18 .
s ~ g c A / I
......... Z - g I \ 3
"~ - I % ,
Y - ..A_ '
ﬁH._.”— .n-u\\\-..h : ._I/__.__.U _H .._.N._W
f
| )
| !/
| !
| /
H Y Iy
H*

Amﬁmuﬂﬂsu [euoIsIOo) Jiﬁv sueR[IS[AY)aA :o[durexy
8l dnoad ayf,

9¢-V °Iq¥EL

688

LTI

-

el
ol

RIRSSSESE 11 s T e e S

b

el ERldg

o - d o

=a=n
ik

SR ————
V] g

s gt

tabeas

o B 4



]
Table A-27 6/\"2

The group Go4 (Hg)O—H,
Example: Benzene-water dimer®

(The water moiety is above the benzene ring 57 ~3
and we assume that (123456) and (78) are \/
4

feasible; see page 49).

E (123456) (135)(246) (14)(25)(36) (26)(35)* (14)(23)(56)" |
Gaa: 2 2 1 3 3 |
|
Ay 1 1 1 1 1 1
Azg: 1 1 1 1 -1 -1
Bys: 1 -1 1 -1 1 -1 |
Bog 1 -1 1 —1 -1 1 | ;
FEi. 2 1 —1 -2 0 0 ; T
Eog 2 -1 —1 2 0 0
Azy: 1 1 1 1 ~1 ~1 |
Bi.: 1 —1 1 -1 1 -1
Bo,: 1 -1 1 —1 —1 1
Eia: 2 1 -1 -2 0 0
By 2 —1 —1 2 0 0
-———— - e —— — — = |
(78) (123456)(78) (135)(246)(78) (14)(25)(36)(78) (26)(35)(78)" (14)(23)(56)(78)"
1 2 2 1 3 3
1 1 1 1 1
1 1 1 1 —1
1 -1 1 -1 1
1 -1 1 -1 —1
2 1 -1 —2 0
2 —~1 -1 2 0
-1 -1 -1 —1 -1
—~1 -1 -1 —-1 1
—~1 1 -1 1 -1
—~1 1 -1 1 1
-2 -1 1 2 0
-2 1 1 -2 0
aSee Table 9 of Gregory and Clary (1996), but we use s/a instead of +/—. 2

B, and B, labels (see Table A-7). Pairs of bonded CH nuclei are labe
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Table A-29
The group Gis

Example: CNPI group of CH,4

L
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Table A-30
The group G144
Example: Ammonia dimer (with moiety inversion)

S

H

NG

H

TN

Caal

Ng---"" Hg

(82)(9€82%1)

.(82)(9g52)(¥1)
(9s¥)(€2T)
(9sv)(2T1)
«(82)(9€)(2)(¥1)
(€21)

(8¥)(2T1)

BT

*

)

(82)(9g52¥T1)
(82)(9€92)(¥1)
(9s%)(€21)
(9s%)(2T)
(82)(9g)(g2)(¥1)
(g21)

(e%)(21)

(21)

4 18 12

12

4 18 12 1

12

- T'*

— o (7 e DR oo NS oo B o F <o R — —
[ | ||

— —~ —~ &N NN o~ o~ ~ -~

|| | | | |

1
-1
1
1
0
-1
1
0
0
-1
1
-1
1

= — - = O O N M —~ — e i

_ _ _ _ _

— v — = Nl v o NN — r—

| | | | | |

— — e 2 O £ O ~ —~

| [ | | |

— —~ — o NN O O —~ — =
_ _ _ _ _

— — ~ (| T < < < — i —

[ | ||
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— e e = s A e T b [ —~ —
_ _ _ _ _

N —~ —~ N —~ 1 N N — — —~

[ |
— ~ = N O OO — —

o
L
L

0
0
0
0

= =2
4 2
4 0
4 0

0
0
1
1

o 1 0 -1 -2 O
c 1 0 1 -2 0
0 -2 -2 0 1 0
0 =2 0 1 0

2
2
0
0

The labeling of the irreducible representations is as given by Odutola, Dyke, Howard,

and Muenter (1979).
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Table A-31
The group G+(EM)

| Example: Hydrogen peroxide (with torsional ¢ Iix
| . : > 7
; °WO~\
| \
| "
E a b ab E’ E'a E'b
GulEBME 1 1 1 1 1 1
Equiv. rot.: R° 7, R R, R.,” Ri" I w2
Age 1 1 1 1 1 1 1
Aus 1 1 . 1 1 ~1
B_gs j | -1 - 1 1 k. -1 -1
A gd 1 1 -1 -1 -1 -1 1
Bga 1 ~1 1 -1 —-1 1 -1
| Bua 1 1 ~1 i =1 1 1
|
AFor space fixed coordinates a = (12)(34),b = E* and E' = E. See page 525.
®For the definitions of the Euler angle transformations see Table 15-11.
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Table A-33
The group Gsg(EM)

Example: Dimethylacetylene (with torsional 4 |
tunneling)®® Hy
Hy
| E ab ¢ ab® at b’c  ed  b'ed
Gse(EM): | 5, 3 2 4 6 3 6

Equiv. rot.: R® R° R,™ R3"/® RI"(®* RI/® Rs"™ R,

s
-~
W

Aag 1 1 1 1 1 1 -1 -1 -1
As, 1 1 -1 1 1 -1 1 1 -1
Ags 1 1 -1 1 | -1 -1 -1 1
Eqs 2 2 2 -1 -1 -1 0 0 0
Eog 2 2 =2 —1 -1 1 0 0 0
FEs. 2 -1 0 2 - | 0 2 —1 0
Fie 2 -1 0 2 = 0 -2 1 0
G 4 =2 0 -2 1 0 0 0 0
Aia 1 1 1 1 1 1 1 1 1
Aagq 1 1 1 1 1 1 -1 -1 -1
Asq 1 1 -1 1 1 -1 1 1 -1
Asg | 1 -1 1 1 -1 -1 -1 1
Fig 2 2 2 -1 -1 -1 0 0 0
| Eaq 2 2 =3 ~1 =1 1 0 0 0
FE3q 2 =1 0 2 -1 0 2 -1 0
Faga 2 -1 0 2 —1 0 -2 1 0
Gga 4 -2 0 -2 1 0 0 0 0

E' E'ab E'¢c E'ab® E'a* E'b%2¢c E'ed E'b*cd E’'d

1 2 3 2 4 6 3 6 9
R.* R," RO Rirfa R:/B R:Fls . :/2 :fﬁ Ro"
1 11 1 1 1 1 1 1 (dze + @yy), Ui
1 1 1 1 1 1 -1 -1 -1 J; |
1 TR 1 1 =1 1 §i 1 b i, T i
1 1 et 1 T T ~1 1 T, b
2 2 2 -1 -1 ""“1 0 0 U (ﬂ';‘;; - aiyy, ﬂ;::y)
2 2 -2 -1 -1 1 0 0 0
2 -1 0 2 -1 0 2 -1 0
2 -1 0 2 -1 0 -2 1 0
4 -2 0 -2 1 0 0 0 0
] =l =l owl, el = el e ]
-1 -1 -1 -1 -1 -1 1 1 1
-1 -1 1 -1 -1 1 -1 -1 1
-1 -1 1 -1 -1 1 1 1 -1
-2 -2 -2 1 1 1 0 0 0
-2 -2 2 1 1 -1 0 0 0
-2 1 0 -2 1 0 -2 1 0
-2 1 0 -2 1 0 2 -1 0
-4 2 0 2 -1 0 0 0 0

aFor space fixed coordinates a = (123),b = (456),c = (14)(26)(35)(
and E’ = E. See page 520. ifl '

bFnr the definitions of the Euler angle trmsiormatlmm ,| |.
| ] |
Hl h...




APPENDIX B
The Correlation Tables

In this Appendix there are four types of correlation table.

In Table B-1 the representations D(®) through D) of the spin double group
of the three-dimensional molecular rotational group K(mol)* are reduced onto
the molecular rotation groups D ? and D»*. The rotational states of a spher-
ical top molecule can be labeled DY) in K(mol)? according to the value of J.
The rotational states of a symmetric top molecule can be labeled £t (or X7),
I,A,...,in D2 as K = 0 with J even (or K = 0 with J odd), K =1, K = 2,
..., respectively, and the rotational states of an asymmetric top molecule can
be labeled A, B,, By, and B, in D,* as K,K. is ee, eo, oo, and oe (o = odd
and e = even). Tables 12-15 and 12-16 were used 1n these reductions.

In Table B-2 the representations D(®) through D(®) of K(mol)? are reduced
onto the representations of groups given in Appendices 18-1 and A by us-
ing the equivalent rotations of the elements of the group. We first reduce
K(mol) onto the equivalent rotation group of the MS (or EMS) group, and
then make use of the isomorphism or homomorphism of the MS (or EMS)
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group onto the equivalent rotation group in order to obtain the final result.
The equivalent rotation group is the group of all distinct equivalent rota-
tions of the MS (or EMS) group concerned; e.g., for the Cs3,(M) group it

1s D3 = {E,ngm, 3”3, g/ﬁ, ;},2, gw/ﬁ}' From this table the symmetry

... of the rotational states with J < 3 of each molecule in 1ts MS (or EMS)
group can be obtained. The species of Hund’s case (a) electron spin functions in
these groups can be obtained from this table by identifying the representations
of K(mol)? with D).

In Table B-3 the correlations of the representations of the molecular point
groups of bent and linear molecules are given for use in determining the cor-
relation of the symmetry of the electronic states of a linear triatomic molecule
with those obtained by bending the molecule.

In Table B-4 reverse correlation tables, with statistical weights, are given
for some common nonrigid molecules. For a rigid methanol molecule the
C,;(M) group is {E, (23)*} if we take the rigid conformer as having O-C-
H, coplanar with the C-O-H group. For a rigid methyl silane molecule the
Csy(M) group of a conformer is { £, (123)(465), (132)(456), (12)(46)", (13)(45)",
(23)(56)*} regardless of whether it is eclipsed or staggered. For a rigid acetone
molecule in the conformation indicated in Table A-28 the Cs,(M) group 1s
{E, (14)(25)(36)(78), (23)(56)*,(14)(26)(35)(78)*}. The results in Table B-4
are of use when the tunneling splitting are small, and the statistical weights
should help in the assignments of the states.

Table B-1

The correlation table of K(mol)? with the molecular
rotational groups Deo? and D5?

K(mol)? Do D,*

D(0) Iy A

D(1/2) Eq y2 Eq2

D(1) >— Il B, ® B, & B.
D(3/2) Eq/2 © E3/2 2F1 /2

D(2) >toallg A 2A @ B, ® By @ Be
D(5/2) Ey/o ® E3/2 © E52 3k, 2

D(3) Yy-alleoAed A® 2B, ® 2B @ 2B,
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. 3 Qmﬂ% e/3me e e e e e3¢ /g (z/9)d
t(gDtg D gD yer grdive GgOgOwWDIve HgrHVe ye uWve® ,ve (2)d
2Nt e/ 3z e/ 1z gy Pyz Wi (2/)d

Seg @ Seg @ S1g 3gz @ 3y cqg ®lg b ey PV e WV, v (1)d

2/ 85y 2/ 35 e/ Top e/ Ty tihy 20| (z/1)d

81/ By y 14 By WV (0)d

(W) @ () 12D () 20 [(N)%  (N)D (IN)°D (o)

sa[nosowr doj owjewruAsy (1)

sdnoi8 SN pue SN Jo sdnoid sjqnop urds o3 yjim -([our)yy jo uorjearrod ayf,
¢ °Iq®L

698



(ii) Symmetric top, spherical top, and linear mole

Table B-2 continued

K(mol)? D23 (M)? C3v(M)? D3n(M)?
D A; A, A5 'T'r?
D/2) Eyy2 Ey/2 Eyy2 -
D) A2 ® E A2 & E A @ E” g 118
Di3/2) E /2 ® Ejz/2 Ei/2® Ez/ Ey/2 © E3y2 2 | f
D) AL®B1®B26E A, @ 2E A/ QE ®E"” REL
D®/2) Ei/2® 2E39 2E, /5 @ E3/2 Ei/o® Ezj; @ Egy2 2E;/2 @ Eagy2z
Al @ A @ A . |
D®) A @ B1® B, ®2E A1 @ 2428 2E ' oE @ B 2 Aig ® 2A2; & 2E,
= - i - e A= o SSSEREELL
K(mol)? Ta(M)? On(M)? Ih(M)?
D© A, Ajg A
p@/2) Ey/2 Eig/2 Eig/2
D P Fig Fig
D(le) G:if:: Ga;/z G:ag/z
D® E @ F, E, ® Fa, H;
D/3) Gz @ Es/z G3g/2 D Esg/2 Isg/2
D® A @ FL @ Fr Agg @ Fr1. D Fag Fag ® Gy
K(mol)? Coov(EM)? Doon(EM)?
D) n+ 5t
p(1/2) E_;,
DWW )R ¥ 2. @Il
D(/2) E /2 ® E32 Eg/a @ Esgy2
D) Sstollg A Tt 0 A,
D/2) Eij ® Ezja @ Esja Egj2® Ezgy2 © Esg/2
D®) LT-eNoA0® I 0l 0 A0 O

r— — —
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1
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e
1
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|
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Table B-2 continued
(i11) Nonrigid molecules

K(mol)* Ge* G, Gis G3s
D(D) Al Alf A]_ Al
D(lfg) EI/E Elf? E1/2 E]_,z
D) A; @24, A @ Al @ AY A, @ E; A ® As @ Ay
D(S'@) 251/2 2—51/2 E1/2 D Eafz 2E1/2
D® 3A; @242 24, ® A @ A @ A A, @ 2E; 24, ® A2 D As D As
p(5/2) 3E1f2 3E1/2 2E1/2 87, Eg/g 351/2
D®) 3A; @44, A.'® 242  ©2A ®2A) AL ®2A, D 2E, A ©2A20 2A3 O 24,4
2 F - 2 .
K(H}E}l) Gq(EM) Glﬁ(EM) GE,E(EM)
D@ A AT Ay
p(1/2) E, /o Eg/o Eq/5
p® B; @ A4 ® Bad A~ @ Esq A ® Eaq
pD(3/2) 2E5/9 Esz’? an Egng Ei/2 @ Esz/o
D(?) 24, ® B1 @® A2a @ Baa A1T@® Bt @ B2~ @ Eaqg A, @ E; ® E2a
D®/2) 3E; /2 Eg /2 @ 2E54/, E /o ® Ez/2 © Es/2
_ A
D® AL @ 2By @ 2424 ® 2B2a Az~ @ Byt @ Ba~ @ 2Esq 20 A3a® Aud

PE, @ E24q
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Table B-3 i ||| | | |
Correlation of species of electronic states of I . m |! ”II it
a linear triatomic molecule® with species of i '1L'f'| :n” i il
electronic states obtained when ‘ i
molecule i1s bent? U L:]
Dﬂﬂh CQ'V Cﬂov Cg_ . It|:
Eg"i' A4 '+ A’ { A': | '
ot B> %~ A" i
Eg"‘ Bl H AI @ AH ‘r_ill i
2y~ A A Al A" |
Hu Al @ BI
Ag A, © By
Ay Az @ B

bIn C-, or Cs;.

Table B-4

Reverse correlation Tables for nonrigid molecules
with statistical weights (C = 12C, N = %N, and O = '°0)

(i) NH3 @ (i) CH3 OH?
Csw(M)  Dan(M) c.(M)  Ge
A1(12)  A'(0) @ AY(12) A'(8) Ai(4)® E(4)
Ax(12)  A'(12)® A“(o) A”(8) Ax(4) @ E(4)

E(12)  E'(6)® E"(6) . -

T ——
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Table B-4 continued

(iii) SiH3CH3¢ (iv) CH;COCH; @

Csv(M) Gis Csy (M) G3e

A1(24)  A1(16) @ E4(8) A1(28)  A1(6) @ E1(4) @ E3(2) @ G(16)

A2(24)  A2(16) @ E4(8) A5(28)  As(6) @ Ex(4) & E3(2) & G(16)

E(40) F1(16) & E>(16) @ E3(8) B1(36) A2(10) & E1(4) B E4(6) B G(16)
B> (36) A4(10) b E,(4) & E4(6) B G(16)

(V) H2 OEE
C, (M) G, Gy

A(2) A1) @A2(1)  A'(1)®AY(0) @ A'(1) ® AY(0)
B(6) Bi(3)®B(3) Bi'(0)® B} (3)® B:'(0) ® BY(3)

(Vl) 02H4f (Vii) Cz Hgg
Dy (M) Gie D34 (M) G3e
Ag(7) AT (1) ® Byt (8) A1g(8)  A1(6) ® E3(2)
Au(7) A17(6)® B17(1) A1u(8)  As(6) ® Es(2)
Bi1g(3) A27(0)® B27(3) Azg(16)  A2(10) @ E4(6)
B1u(3) A27(3)® B27(0) A2y (16)  A4(10) & E4(6)
B2g(3) E—(3) Eg(20)  E1(4) ® G(16)
B>, (3) ET(3) Ey(20)  E>(4) ® G(16)
Big(3) E*(3)
B3u (3) E—(S)

(viii) CHg "

T4(M) Gys

A1(5) AT (0)® A~ (5) 3
A2(5) A2+(5) B Ag_(O) 1
E(2) Et(1)e E—(1) |
F1(3) F1%(3)® F1—(0) "
F>(3) FT(0)® F27(3)

@See Tables A-6 and A-10. €See Tables A-4, A-21, and A-23.
6See Tables A-2 and A-22. JSee Tables A-9, A-23, and 8-2.
cSee Tables A-6 and A-26. 9See Tables A-13 and A-33.

dSee Tables A-5 and A-28. "See Tables A-14 and A-29.




