Atkins & de Paula, Physical Chemistry 9e: Tables for Group Theory

Descent in symmetry and subgroups

The following tables show the correlation between the irreducible representations of a group
and those of some of its subgroups. In a number of cases more than one correlation exists
between groups. In C; the o of the heading indicates which of the planes in the parent group
becomes the sole plane of Cj; in C,, it becomes must be set by a convention); where there are
various possibilities for the correlation of C, axes and o planes in Dy, and Dg, with their
subgroups, the column is headed by the symmetry operation of the parent group that is

preserved in the descent.

CZV CZ Cs Cs
ofzx) olyz)
A A A’ A’
A2 A AH AH
B, B A’ A’
]_)’2 B AH AH
C3V CS C's
Ay A A’
A, A A"
E E A'+A"
C4V C2V C2V
oy Od
Al A1 Al
A2 A2 AZ
Bl A1 AZ
B2 AZ Al
E B, +B, B, +B,
[Other subgroups: Cy4, C,, Ce]
CZV CS CS
D3y Cin Gy oL —> 0, Oh oy
Al A’ A, A, A’ A
Al A’ A, B, A’ A"
E! EI E A] + B2 2A! AI+AH
A;r AH A2 A2 AH AN
Al A" A B A" A’
E" E” E A; + B, 2A" A+A"

[Other subgroups: D3, Cs, C5]
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Dy, D2d Dzd Dzh Dzh Dz Dz Can C4v sz sz
C(->C) -0y G C; G (o4 Coy Cooq
A, A Ay A, A, A A A, A A A,
Ay A A, B, B, B, B, A, A A A,
B, B B, A, By, A B, B, B, A A,
B, B B, By, A, B, A B, B, A A,
E, E E By,+ By, By+Bs, By,+B; B,+B; E, E B +B, B/+B,
AL B B, A, A, A A A, A A, A,
Ay B B, B B B, B, Ay A A A
Bn A Ay Ay B A B, B. B, A A
By Ay A B Ay B, A B. B: A Ay
E. E E B,,+Bs, By +Bs, B;+B; B,+B; E, E B,+B, B;+B;
Other subgroups:Dy, Cy, Ss, 3Can, 3C,3C5,C, (2Cy,)
Ds  D,C! D,C, Dn Cov G Gy Coy Can  Cax Con
on— o(xy) o C cr e cr
oy — 0()z)
A, Ay A, A, A A A Ay A, A, A,
Ay Ay Ay, Bi, A, A, B B, A, B, B,
B, A Al Bs, B, A A B, B, A, B,
By, Ay Asg B, B, A B, A, B, B, A,
E, E, E, Byy+By, E, E A,+B, A,+B, 2B, A,+B, A+
B,
Ey E, E, A;+B, E E A +B, A +B, 2A, A, +B, A+
B,
A Ay Aig Ay A A Ay Ay Ay Ay Ay
Ag Ay A B A A B B, Ay By B,
B A Ay Bay B A B B, B, Ay B,
Baw  An Agy Bsu, B, Ay A Ay B, B. Ay
E.. E. E. B,, + B3, E; E A;+B; A;+B; 2B, A.+tB, A,t
B,
E,, E. E. A, + B E, E A, +B, A,+B, 2A, A,+B, A,+
B,
Other subgroups: Ds, 2D3p, Cen, Ce, C3p, 2D3, Sg, D>, C3, 3C5, 3C,, C;
Ty T Dyy Csy Cy
Ay A Ay Ay A
A, A B, A, A,
E E A, +B; E Ay A,
T, T A, +E A, +E A, +B;+B;
T, T B, +E A +E A;+B,+ B,

Other subgroups: Sy, D,, C;, C,, C,.
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Oh 0 Ty Th Dy D3y

A Al Al A, A A

Ag A, A, A, B, Ang

E, E E E, A+By,  E,

T, T, T, T, Ag+E, Ag+E,
Ty T, T, T, By, + E, A+ E,
A A Ay Ay Ay Ay

Agy Ay Ay Ay B B

E. E E E. Ay, + By E.

T T T T, A+ Ey Ag +Ey
To T T, Ty Bau + Ey A+ Ey

Other subgroups: 7, D4 D4, Can, Cay, 2Dop, D3, Csy, Se, Cs, S4, 3Coy, 2D5, 2Con, C3, 205, S5, C

R; 0 D, D;

S Ay A A

P T A +E A, +E

D E+T, A +B;+B, +E A +2E

F A, + T +T, A,+ B, +B, + 2E A +2A,+2E
G A+E+T +T, 2A;+ A, B + B, + 2E 2A+ A, +3E
H E+2T,+ T, A, +2A,+B;+B,+3E A +2A, +4E
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