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C-2

APPENDIX C
G| Ec o a |
A 1 1 1 1 z, R: x4+ y2 22 SN
B 1 =1 1 =1 =yt xy
1 i =1 —i
E T £l b ol R R) | (32, 39)
Cs E C C¥ Ci Cc! | e=exp(27wi/5)
A 1 1 1 1 1 z, R, x? 4 y2, 2
2 2% o
m..— *“ Mﬂ Mui ”u ” w HH- U—u- Aﬁu- Wu_v QM- Hﬂw
1 1 ® 1% ]
E T 2% 5 g# M; &= ¥4 x)
Ce E C ¢ G C} ci & = exp(2mi/6)
A (Es [ R 1 2, R, x4 9?22
B “ 1 =1 1 -1 1 -1
1 E —E* —1 =g E* (x, )
) T e* —e -1 —e* & # (R R) (xz, y2)
H —_— e ~ p—— i
Ex T IM IM* 1 IM IM; = u.n. .QV
C; E C Ck ¢ ¢t ¢ C§ & = exp(2mil7)
A 1 1 1 1 1 1 1 2, R, xT oyl g2
£ 1 &8 &2 & ,g¥ g% g# (x, y),
_ 1 &% % g¥%/ g3 g ¢ (RaR). | (xz,y2)
1 &2 Ix % 3 1k
ANl R
1 e g* g2 g™ g g%
Ey 1 &% g & g s* &
Cy B Gy G Gi i3 61 €& ¢} g = exp(21il 8)
A T T B e s Y| 2, ks X2+ y2, 2
B 1 -1 1 1 I =1 =1 Lo |
; 1 € . & =1 =t —&% =& e* (9, |
L T e* =i -1 i -8 —g* & w Re k) | G572
L b Le=h b =) =l
Es T 1 =ls %=1 & =t i w @ = y% %)
E = i =1 =i E%: B —E*
2 1 —8* —i =1 i & E* —E

Character Tables C-11
» The Icosahedral Groups®
L | £ 126 1261 20C, 15C: | 125y 1253 205, 15
A, | | 3 | 1 &) | 1 | | a2yt g2
Ty [ 3 1+VE) Ju-v35) 0 -1 3 1-VE HW+VE) 0 -1 | (RaR,R)
Ty ['3 {1=V3) {U+V5 ‘0 -1 3 +vE W-vs o0 -1
G, | 4 -1 -1 10 4 -1 -1 1 0
H, | 5 0 - 0 -1 1 5 0 0 =l 0 (Ut at= gt
hu|u__~.
- ZY, y1, )
Al 1 i [ -1 -1 -1 -1
Tw |3 0+VH H1-VE) 0 -1 -3 =41-V3) -{0+v® o 1| (ny2
T |3 0-VE) M1+VE) 0 -1 -3 -l1+V8) -ju-v5) o |
G | 4 -1 -1, 1 0 -4 1 1 -1 0
Hi |5 0 o, -1 1 -3 0 ] 1 -l
*For the pure rotation group I, the outlined section In the upper left Is the character table; the g subscripts should, of course,
be dropped and (x, ¥, 1) assigned 1o the T re i :
» The Groups Cu; and Day for Linear Molecules
C.., E plotd DRI
Ay=ZF | 1 1 CTICT) (N (B | xVrydiak
A=3 |1 1 e -1 | R
E =11 2 2cos¢p --- 0 _ﬂﬂ. uyuw (R, Nuw A.ﬂu.v.uv
Ea=A 2 2co82¢ -+ 0 (x* =y, xy)
Es=® 2 2cos3gp --- 0
Das E 2Ce cer g, 25% SR 60
Ay =3 1 1, eetan et 1 U x4y, 12
AgmE |1 & e =1 1 1 -+ -1 | R :
Ey=I, [ 2 2cos¢ +-+ 0 2 —2cos¢ -++ 0 | (RoR) | (32,92
Epy=A, | 2 2cos2¢ --- 0 2 2cos2¢ -+- 0 (x? — %, xy)
Av=3 | 1 1 eee 1 =1 =1 ses =1 |z
Av=3 | 1 1 S | -1 cee 1
En=I, | 2 2cos¢ --- 0 =2 2cos¢ --- 0 | (x)
En = A, 2 2c0o82p --+ 0 -2 —2cos2¢ +++ 0
En=® [ 2 2cos3¢ -+ 0 -2 2cos3¢ ::+ 0




c-10 APPENDIX C Character Tables c.3
To | E 4Cy 4CY 3G, i 48, 451 3oy | (e = exp(ewi/3) > The 8, Groups
N [ 55 RS RS TN L RS T Xty S| E saos |
Al 11 1 1= =1 =1 = LT —
. 1 ' g* | 1 ¢ ¥ 1 2t gy o " x4 32 2
.m... T e* ¢ 1 1B A e Lv Mmunl u.mw. ¥ B 1 =1 .1 =1 z 11—y xy
. . 1 1 -1 - ! ; -
1 e E* 1 -1 —¢ —g* —1 : E * w (x, ), (R., R, Xz, ¥z
E. T E* ¢ 1 =1 —g* —¢ IL . ' 1 =i =1 i Ry R) (xz, y2)
T, 30 0 -1 3 0 0 -1 (R, Ry, R) (xz, yz, xy) X )
m 30 0 -1 -3 0 0 1 (x,y.2) : 85 EGoa i st 85 |e= exp(2mi/3)
Ay 1" I 1 1 1 1 R, | 22+ 2, 22
L!s 5% 1 @ s* (x* — y2, xy),
T, _ E 8 3G 65 6o | E, T SR RS w RuB) | 30
Ay G L e | 2 F 9+ Ay 10 VRS R [ T z
A 1 1 I =1 -1 l & g% =1 —g  —p»
E|lz -1 2 0 o (222 = x* — y3 x* = y?) & T L A IR )
T 3 0 -1 1 = (R, Ry, R)) .
i v a ey | ean S5 | E S G Sl G oSiocd oSl | s expmif)
A 1 1 1 1 1 1 1 1 R, x4y g2
B 1 =i 1 -1 I -1 ]i =1 z
L N a T N R (x; y),
. %t T ef ~l —s = —e* i * (R R)
I i =10 = 1 i =1 =i
E; ﬁ L * 2E ey
» Octahedral Groups U =t" =1l it =i <1 i (= = y2 xy)
- E I —g* I g -1 g% i —s
0 _ E 6C; wn.wuﬁ“nmv 8C, 6C; _ 3 1 -2 i g* —1 £ - —g* ﬁhn- U.Nu
A 1 1 1 1 1 x4 yi 4 22
Ay 1 -1 1 I -1
E 25 10 2 =1 o0 (222 — x? — 32, x2 — ) 5
T 3 1 =1 g =1 Qw_-. Ry, ».m-v. Ak. ¥ Mv f -
Tz 3 -1 =1 0 1 (xy, xz, y2) » The Cy, Gr oups
- Cuw | E C ouxd) olo(y) &
O: | E 8C 6C, 6Cs 3C{=C3}) i 65 85, 303 6as A 1 1 1 1 ¥ x2, 32, 72
o [ B R TR I o1 Xyt A 11 L =t -1 R xy
] B, 1 =1 1 =1 x; Ry Xz
4, |1 1 =1 =1 1 1 =1 1.1 -1 _ e op ;
E, 2 -1 0 0 2 2 0 -1 2 0 (222 — x2 = y4, x2 — yY) 2 ¥ R: yz
Ty, 3 0 -1 | =1 3 1 0 -1 -1 (R:, Ry, R,)
L, | 3 0 ) | -1 3 -1 0 -1 1 (xz, yz, xy) ' Cu| £ 2 30,
A 1 1 1 1 1 -1 =1 =1 -1 =1
A | 1 F =1 =1 1 ) | =1 =1 1 Ay 1 | 1 z x? + 2, 22
E, 2 =i 0 0 2 -2 0 1 -2 0 Az 1 1 =1 |- R
T 3 0 -1 1 -1 =3 =l 0 ! ! AN- &. Nw E 2 =1 o .HH« ..—..u_» AN&- auu ﬂku =i U_u- Hu-v‘ HHN- U_NU
T 3 0 1 =1 =1 —3 1 0 [ |




C-4 APPENDIX C

Cu| E 2€; C; 200 20u
A 1 1 1 1 1 z x4+ y?, 22
Az 1 1 1] =1 -1 R,

B, I =1 1 I =I X3y

B, 1 =1 1 -1 1 xy

E 2 0 -2 0 01l (5 RaBR) | (xz,92)

| E 20 2c3 so. |

A 1 1 1 1 z x4+ y3, 22
A | 1 1 1 -1 | & .

Ei | 2 2cos72° 2cosl44® 0 | (x,9), R R) | (32,32
E; | 2 2cos144° 2c0s72° 0 &=y, xo)
Co | E 2C¢ 2Cs C; 3o, 3oy

A A e I R T () x2+ y 22
Ay 1 1 R R e | R,

B, I -1 1 =1 fig =1

B, 1 -1 I =1 =l 1

m_ 24 I =l =2 0 0 ﬁ&. V.w. Arﬂ.u- _xwu .A-.__.R- !Nu

Ea |l 2 -1 -1 2 0 o (x* — ¥4, xy)

» The Cux Groups

Cul| E G i o)

Ay 1 1 1 1 R, x2, %, 2% xy

B, 1.,-1 1 -1 R+ R, Xz, yz'

A, 1 1 -1 -1 z

B, 1 =1 =1 1 Xy

Cu| EG C o 5 55 | 5=explmif3)

A' i@ Al e R. 22+ y3 2

¥ E &F 1 E g" L o e 1

E * e* & 1 e £ * {x,y) (x ¥ xy)
A" 1 L =1 =k, =l z

E" e 8t b= =l wak) || e

¥ 5 =l —g* =g s !

Character Tables C-9
Du | E 25 2C, 255 C: 4C5 4oy (x axis coincident with C3)
A 1 1 1 1 1 1 1 x4+ y?, 22
A |1 1, i L1 -1 -1 | R
B |1 -1 1 -1 1 1 -
B |1 -1 1 -1 1 -1 1]z
. E |2 V2 0-VZ -2 0 0] {0y
EE (2 0-2 0 2 o0 0 (x* = y%, xy)
El2 -vZ 0o VI-2 0 0l @®R)I| (29
D | 1 2C; b Ter L o 25% 2550 502 | (x axis coincident with C;) ~
Ay 1 1 1' 1 1 1 1 i x4y 2
Az 1 1 1 -1 1 1 1 -1 R.
Ey | 2 2c0872°  2cos 144° 0 2 2 cos 72° 2 cos 144° 0 | (RnRy) (xz, y2)
Ej, | 2 2cos144° 2co0s72° 0 2 2 cos 144° 2 cos 72° D1 (x? — ¥2, xy)
A 1 1 23| I | -] -1 e |
Az 1 1 1 -1 =1 -1 | 1 z
Ey 2 2c0372° 2cos 144° 0 -2 =2¢co572° -2 cos 144° 0 (x,
Bz 2 2cos144® 2cos72° 0 -2 —2cosl44® —2cos572° 0
Des E 25, 2C¢ 25, 2Cy 25% Ci; 6C'; 6oy | (xaxis coincident with C3)
A 1 1 1 1 1 1 1 1 1 x3 4 22 22
Az 1 1 1 1 1 1 1 =1 -1 R,
B, 1 =] 1 =1 1 ~1 1 1 =1
B, 1 =1 1 -1 1 -1 1 =1 (]
E 2 V3 1 0 -1 -V3 =2 0 0| @y _
E; 2 1 -1 =2 =1 1 2 0 0 (x* = y%, xy)
Es 2 0 -2 0 2 0 -2 0 0
Eas 2 e N | 2 =1 -1 2 0 0
E;s 2 -V3 1 0 -1 V3 -2 0 0| (R.R) | (xz.y
THE CUBIC GROUPS
> Tetrahedral Groups
T _ E 4C; 4Ct 3C: | &= exp(ami/3)
Al x 1.1 1 xt+yt+ g2
1 & & 1 (@ —xr = 3%
£ 1 g* e | x1—y%
u.. u O 0 -1 g. _ﬁw» _ﬁnu. Ah. ‘—_» Nv Aku.. XZ, u_uv




@nH|o 1 =0 1- T | "
2l 1= 1= 1= 1 I |™
*nu. 3 = 4 LI R TSR O R S - _ - i— -1 .1 1"
Foe3 = 3 W3 [= 3= G- | 8= 43 ] * @) h—) | Y™ [0 1-T o0 I- T |
“* *? A B I R TR N _ A ) o SO S O
a= B ] e Em [= g == A @ | G 22 €+ X ) S e S (I A L
1 - 1 - 1 1= = 1 I= 1 - 1 g ;
z ) e o (i = s g sty s, (U v ("D piwa Juappuiod sixex) | PO °ST 1 TDE DT F | A
; At [ et | T T e | a m) | QWEH 10 0 -0 T d
£ Ayp bx - |- - B | : - |- 22— ) z =. 1 = g
pes) || *.u Briziat= ey ) wr esiife gae s : "a L — X “l “ ToI- “ 'q
=y il = 1 = 1 1= 1 - 1 'q _ | I— 1 \
26 4 .x # I= I I (4
2k 4 g 4 1 11 I 48 i 1Nl 1 [ v i 2 A o S TR R L
1ez)dye = € ] w
S T S N B UK ST IR S/ Bl (50w wappupod spxe 2) | oz 20z ‘ST F | ™a
' ' sdnoug P 3y, <
0 0 T 0 IA-IA -0 0 T- 0 IA IA- T |"F
0 0 - 0 0 -0 0 T T-0 0 T | "
#'x) le o T 0 TA TA-T- 0 0 T- 0 TA- IA T |"F
= 8- B= 8= [= 8 4% T w0 f=, I = 1= 1 1 - 1 - 1 1 - 1= I | ™a
= B g@s e = 2 8 3% 3ol | B _ I = 1= =1 1 = =1 . 1 1= 1= 1|"g
| |l 1 === 0= 1= = =1 I I
ir a— -— — o = !
@) | () TT e Ew AL L e & 17 = 1= = 1= = = =4 1 & L t 1 1%
- o N g S . e 0 : 0 0 -0 IA IA-T 0O 0 T- 0 A IA- T |'3
o s w “ w “ “ “ w “ “ ¥ ﬂb.,am& ; 6 0 zZwz-@8 'O T o O T -0 0 t|™
(dx & — ;%) ﬁu * L L 2 t @) | (4 [0 0 T-0 TA-TA T 0O 0O T- 0 ITA- IA T |"F
w? 2 2 T e 2 G 8T 2 1 -1 1 1= 1= 1 1 1=1 1 1= 1- 1|
(€ *%) “ £oo2f o mP f ] 2 2% wd W71 Iz I= 1 =1 b = =0 = gy e 8 1= = 4l
. , Lo ? ¥ 48 gg® E E ] . S I R R (R (| 1 I = 1= v 1 1| ™
2 o 4 X -§ 1 1 I I I (0 O i WV o2 o 4 X Rl s R 1 A I 1| "w
(¢/1z)dxa = 3 S 5 s S W bbb g |m (Gowmiusppupa sxe x) | Fop ‘op Yo Tz ST IST ! BOp v D DT ot VT F | Ma
: 0 0 -1 I -0 0 T I1- I- T |™
: €85l o0 T 1 I=7Z—0 ©0 T—1- T T |"3
: I- 1 ¢ 1-1 1= 1 - -1 1I- 1 |™8
I I- 1 1-1 I-I-1 1-1 11— 1/|"g
‘ IS S A N A G .
(e x) T I 1= 0= 1= 1- 1 L cf 1 1 = 0= 1= 0= 1= -1 1 1 1|
1 - I o R i "g I- 1= I=- 1= = 1= 1 I I I I O [
z I= 1= I=1=1 T T 1 "y au._mmme . 0 0 T 1-1-%9 0 0 T I- I- ¢ ”ﬂm
f ey | gt 1 = = P =] . ') | () |0 0 T=-1-1 T 0 0 T— - 1 T |™"¥
@) |G ) Tl =8 s = 1 4 I 1= 1=-1 -1 1 1= I-1 1- 1 |™
Ax 4h — px -1 1-1 1-1 1I-1 g -1 -1 -1 1= 1 1-1 1= 1/|™"g
12k X K4 2 T RN S ) o S R (A W lt=-1=1 °r 1 1 - 1-1 L 1 1|
_ zhhex | S S SN S R R S R (R R e
' Y i 1 D D O 7 | o
_ (30 Wi usppuUiO SIXB Y) | 0 fop Yo 9T ST ! FOE D€ O 0T Ot 4 | *d
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C-6 APPENDIX C

THE DIHEDRAL GROUPS

» The D, Groups

D | E ¢l oy o _

A 1 1 1 1 5 LA e

B, 1 1 -1 -1 2, R, xy !

B I =i JI=1 Y. Ry | xz

B; 1 =1 = 1 x, R: yz S

D | E 20 3¢, _ (x axis is coincident with Cy)

Ay 1 1 1 Ul

}n — _. ..t.._. z, _Hu

E 2 .1.—. 0 Hh.. v.u. H»&av WL ﬁhu e U.u. Hu&. HHN« ;cuw

Dy E 2C: Ci(=Ci) 2Cci 2C% _ (x axis coincident with C3)

A 1 1 1 1 1 x4 y? 2%
Az 1 1 1 =1 =1 7, R;

B, 1 -1 1 1 -1 xt—iy®

B,y 1 -1 1 =3l 1 xy

El2 o -2 0o ol @R | Gz

D: | E 20 ‘2c 50 ; (= axis coincident with C;)

Ay 1 1 1 ) x4 y2 12
Az 1 1 =] z, R;

E, 2 2cos72° 2cosldd® O (x, y), (R, R)) (xz, y2)

E; 2 2cos 144° 2 cos 72° 0 (x? = 3, xy)
Ds E 2Cs 2C; €. 3Ci 3C% (x axis coincident with C3)

Ay 1 1 1 1 1 1 x2 + y?, 7%
Az 1 T | 1. =1* =1 z, Ry

B, L = ) G | I ~1

B2 L | 18 =11 1

E, 2 I =1 =2 0 0 Hk- U__v- H-a__: hﬂ.«u (xz, U_Mu

E; 2 -1 =1 2 0 0 (x* = 3% xy)

Character Tables

» The Dx Groups

C-7

Du | E G Gb) G i o) okl obz)
Ag 1 1 1 1 1 1 1 1 x2, ¥, 22
By | 1 : A | -1 1 1 =] = R: xy
: By sl -« =1 1 -1 g ==1 1 -1 R, xz
Bl 1 =k | =1 1 ) (o | =1 1 Re yz
A I 1 ! 1 =10 =1 =1 |
B | 1 1 =1 -1 =1 =1 1 1 z
B |1 -1 I -1 =1 1 =1. 1 |y
Byl 1 =F & ==l I | 1 1 -1 x
Dy | E 2Cy 3C; on 255 3o: (x axis coincident with C5)
Al 1 1 1 1 1 1 T BTN
Al 1 e | 1 1. =t R:
E 2 -1 0 2 -1 0 (x, 9 (x* = y%, xy)
AY 1 i 1) =1 =E =1
Af 1 1, =1 = =l 1 z
E" 2 -1 g =2 & 4 (R, Ry) (xz, yz)
Da E 2Cs C: 2C3 Nﬁ_m i 25: oy 20 204 AH axis coincident with nmu
A | 1 1 1 1 1 1 1 1 1 1 x4 y? 27
Ay | 1 1 1. =1 =] 1 1 Y=L =1 R,
By | 1 =1 1 1 -1 1 -1 1 1L =1 xt—y?
By |1 -1 1= 1 =l 1 =1 1 xy
E, 2 0 -2 0 0 2 0 -2 0 0 (R, R,) (xz, y2)
Ay | 1 1 1 1 I =] =1 =1 =1 =i -
An | 1 1 l: =L =1 i=1L.=1 =1 1 1 z
Bu | 1 -1 1 1 =1 =] 1 == 1
By | 1 -1 1 -1 | 1 =1 1 ~1
E, 2 0o -2 0 0 =200 2 0 0 (x, %)
Dy | E 2Cs & 2c} 5C: o 255 253 5o (x axis coincident with C;)
i 1 1 1 11 1 | 1 2+ y? 22
Al 1 1 1 =1 ) (S 1 1 -1 R
E} 2 2co0s72° 2cos 144° 0 2 2cosT2° 2cos144° O {x, 9
E; 2 2cos 144 2cos 72° 0 2 2cosldd® 2cos72° 0 (x* = %, xy)
Al 1 1= 1 I: =1 -1 -1 |
A3 | 1 1 1Y =i =1 -1 -1 1| oz
T ] 2 2c¢0572° 2cosl44®° .0 -2 —2cos72° —2cosldd® O (R R) (xz, y2)
H 2 2cos 144" 2 cos 72° 0 —2 -—2cos 144° —2cos72° 0




