Atkins, Child, & Phillips: Tables for Group Theory

1. The Groups C,, C,, C;

C E

) Molecule

A 1

C=C, E Oh

(m)

A’ 1 1

A" 1 -1

Two
or more
Cn, n>27
i SZ E 1

(1

A, 1 1

Ay 1 -1

* Select C,with
highest n; then, is nC,
perpendicularto C,?
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4. The Groups Cy(n=2,3,4,5,6)

Cyy E G oy(x2) o, (y2)

(2mm)

A 1 1 1 1 z ¥,z
A, 1 1 -1 -1 R. xy

B, 1 -1 1 -1 x, R, xz

B, 1 -1 -1 1 v, R, yz

Csy E 2Cs 30,

(3m)

A 1 1 1 z X +yh 2

A, 1 1 -1 R.

E 2 -1 0 @R R) (-7, 2x)(xz, y2)

Cyy E 2C, G 20, 204

(4mm)

A, 1 1 1 1 1z X+, 27
A, 1 1 1 -1 -1 R

B, 1 -1 1 1 -1 Xt =y
B, 1 -1 1 -1 1 xy

E 2 0 -2 0 0 (x, »)(R, R)) (xz, y2)
Cs, E  2Cs 2C? 50,

A 1 1 1 1z xX+yh 2
A 1 1 1 -1 R

E, 2 2 cos 72° 2 cos 144° 0 (x, V(R R)  (xz,y2)
E, 2 2 cos 144° 2 cos 72° 0 (o =72 2xy)
Cov E 2C, 2C; C 36, 3oq

(6mm)

A, 1 1 1 1 1 1z X +y 2
A 1 1 1 1 -1 -1 R

B, 1 -1 | 1 -1

B, 1 -1 | -1 1

E, 2 1 -1 =22 0 0 (xR, R) (xz,y2)

E, pJ | 2 0 0 (" =%, 2xp)
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5. The Groups C,, (N=2,3,4,5, 6)

C2h E C2 [ Oh
(2/m)
A, 1 1 1 1 R, X%, %, 2%, xy
B, 1 -1 1 -1 R.R,  xz,yz
Ay 1 1 -1 -1 z
B, 1 -1 -1 1 X,y
Csn E () C32 Oh S3 S35 e =exp (2mi/3)
(6)
A' 1 1 1 1 1 1 R X+ 7
1 ¢ et 1 ¢ e" ,
E' ; ; (x, ») (" =", 2xy)
1 ¢ & 1 ¢ &
A" 1 1 -1 -1 -1 z
1 ¢ & -1 -¢ =&
E" * * (va Ry) (xZ, yZ)
1 ¢ & -1 —-g =-¢
Can E G G C i S; on S
(4/m)
A, 1 11 11 11 1 R. X+y, 7
B, 1 -1 1 -1 1 -1 1 -l (=%, 2xp)
1 1 -1 -1 1 1 -1 -1
E R, R )
£ 1 —-i -1 i 1 =i =1 i (R Ry) 0z, y2)
A, 1 1 1 1 -1 -1 -1 -1 z
B, 1 -1 1 -1 -1 1 -1 1
1 1 -1 -1 -1 -1 1 1
EL[ . )
oS-l i -1 i1 i Y
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6. The Groups D, (N=2,3,4,5,6)

Dy, E Gz) Gy Gx) i o(xy) o(xz) o(xz)

(mmm)

A, 1 1 1 1 1 1 1 1 X,z
B, 1 1 -1 -1 1 1 -1 -1 R xy
B, 1 -1 1 -1 1 -1 1 -1 R, xz
B, 1 -1 -1 1 1 -1 -1 1 Rz

A, 1 1 1 1 -1 -1 -1 -1

Bl 1 1 -1 -1 -1 -1 1 1z

Ba. 1 -1 1 -1 -1 1 -1 1y

Bs, 1 -1 -1 1 -l 1 1 -1 x

Dsp E 20, 3G, on 28 3o,

(6)m2

A 1 1 1 1 1 1 X4y, 7

A 1 1 -1 1 1 -1 R.

E’ 2 -1 0 2 -1 0 (x,») (* =% 2xy)
Al 1 1 1 -1 -1 -1

Al 1 1 -1 -l -1 1 z

E" 2 -1 0o =2 1 0 (R., R,) (xy, yz)

Dy E 2C, G 2C§ 2C£’ i 2S¢ on 20, 204

(4/mmm)

Al 1 11 1 11 1 1 1 1 K+, 7
A 1 1 1 -1 -1 1 1 1 -1 -1 R,

B, 1 -1 1 1 -1 1 -1 1 1 -l -y
B, 1 -1 1 - 1 1 -1 1 - 1 xy

E, 2 0 =2 0 0 2 0 2 0 0 (R,R) (xz,)2)
An 1 11 1 1 -1 -1 -1 -1 -1

Aoy 1 1 1 -1 -1 -1 -1 -1 1 1 2

B 1 -1 1 1 -1 -1 1 -1 -1 1

Ba. 1 -1 1 - 1 -1 1 -1 1 -1

E, 2 0 =2 0 0 2 0 2 0 0 (x)
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7. The Groups D,g (N=2,3,4,5,6)

Dry=Vy E 28, G 2C, 264
(42)m
A, 1 1 1 1 1 X+ 2
A, 1 1 1 -1 -1 R.
B, 1 -1 1 1 -1 X' =y
B, 1 -1 1 -1 1 z xy
E 2 0 -2 0 0 (x,») (xz, y2)
(R, R))
Dsq E 2C; 3C, i 28¢ 304
(3)m
A, 1 1 1 1 1 1 X HyL 7
Ag, 1 1 -1 1 1 -1 R
E, 2 - 0 2 -l 0 (R.R) (* =%, 2xp)
(xz, yz)
An 1 1 1 -1 -l -1
Any 1 1 -1 -1 -l 1 z
E, 2 -1 () 1 0 ()

A 1 1 1 1 1 1 1 X+ 2
A 1 1 1 1 1 -1 -1 R

B, 1 -1 1 -1 1 1 -1

B, 1 -1 1 -1 1 -1 1z

E, 2 J2 (NN Y -2 0 0 (x,»)

E, 2 0 -2 0 2 0 0 (=%, 2xp)
E; AND) 0 ﬁ -2 0 0 (R, R)) (xz, y2)
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9. The Cubic Groups

T E 4C; 4c32 3¢, € =exp (2mi/3)
(23)
A 1 1 1 1 Xy e+

(\/3— (.X'2 _y2)222 —X2 _y2)

T 3 0 -1 (xa Vs Z) (xya Xz, yZ)
(R, R, R.)
Td E 3C2 6S4 60'd
(43m)
A 1 1 1 1 Xy e+
A, 1 1 -1 -1
E 2 2 0 0 Q7 —x" =y, 3 (=)
T, 3 -1 1 -1 (R, R,R)
T, 3 -1 -1 1 (xay: Z) (xy: xZ:yZ)
T E 4C3 4C32 3C2 i 4S6 4S62 30y E=€Xp (2TCI/3)
(m3)
A, 1 1 1 1 11 1 XAy e+
E booe : ! & 1 (22~ ";2 —yi,
¢ 1 & 1 1 g & 1 NENEaES D)

T, 3 0 -1 3 0 0 -1 (R, Ry, R (xp, yz, x2)
A, 1 1 1 -1 -1 -1 -l

1 & £ 1 -1 - - -l
Eu * *

1 & 1 -1 -¢ - -1
Tu 3 0 -1 3 0 0 1 (52
19) E 8C; 3G, 6Ci  6C
(432)
A 1 1 1 1 1 Xy e+
A, 1 1 1 -1 -1
E 2 -1 2 0 0 222 —x* =),

V3 -)Y)
T, 3 0 -1 1 -1 (x, ¥, 2)
(R, R,, R.)

T, 3 0 -1 -1 1 (xy, xz, yz)
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11. The Groups C,, and Dy,

Cov E (&) 2! 0G,
A=Y 1 1 1 1 z X+ 2
A=) 1 1 1 -1 R.
E=I1 2 2 2cos g ... 0  (xy) (R.R) (xz, y2)
E= 2 2 2cos2¢ 0 (x* =%, 2xy)
E:=0 2 2 2cos3¢ ... 0
Do E 2 e 00, [ 28¢ v 00y
oy 1 1 11 1 1 X+t 2
%, 1 1 -1 1 1 -1 R,
Il 2 2cos ¢ ... 0 2 —2 cos ¢ 0 (R.R) (xz, yz)
Ag 2 2c0s2¢ ... 0 2 2¢082¢ ... 0 (* =7, 2xp)
s 1 1 1 -1 -1 -1 =z
s 1 1 -1 -1 -1 1
I 2 2cos g ... 0o 2 2 cos ¢ 0 (xy)
Ay 2 2cos2¢ ... 0o -2 2 cos 2¢ 0
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Direct Products
1. General rules

(a) For point groups in the lists below that have representations 4, B, E, T without subscripts, read
A1 :A2 :A, etc.

()
g u ’/ "
g g u 4 /7 "
u g " 4

(¢) Square brackets [ | are used to indicate the representation spanned by the antisymmetrized
product of a degenerate representation with itself.

Examples
For D3h E' X E" A;’ +A,2' +E
For D()h Elg X Ezg = 2Bg + Elg~

2. For C29 C39 C69 D3, D6’C2vsC3vs C6vsC2h’ C3hs C6hs D3hs Dﬁhs D3ds SG

A Ay B, B, E E;
A A Ay B, B, E Ey
A, A, B, B, E, E,
B, Ay Ay E, E,
B, Ay E, E
E, At [Ar]+ By Bi+By+E,
E, A+ [A] + B,

3. For D, . Dsy,

A B, B, B3
A A B, B, B;
B, A B; B,
B, A B;
B; A
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	A′
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	x, y, Rz
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