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12.T: Character Tables

Nonaxial Groups

These groups are characterized by a lack of a proper rotation axis.

(o E
A 1
CS E Oy
A’ 1 1 X, ¥ R, xz, yz, zz, Xy
A" 1 -1 z, R,, Ry yz, XZ
Ci E 1
Ag 1 1 R,, Ry, R, x2, y2, ZZ, XY, YZ, ZX
A, 1 -1 X,Y,Z

Cyclic C,, Groups

These groups are characterized by an n-fold proper rotation axis C,,.

C, E Cy
A 1 1 z, R, X2, yz, 72, Xy
1 -1 X, ¥, Ry, Ry YZ,XZ
C, E C, C5? e=exp(2m/3)
A 1 1 1 z, R, x2+y?, 72
1 € €* 2.2
E 1 & € (X’Y)J(RXJRy) (X -y, XY)’ (XZ’ yZ)
C, E C, C, c’
A 1 1 1 1 z, R, x2+y?, 72
1 -1 1 -1 Xz-yz, Xy
1 7 —1 —1
E x,y), (R,,R XZ, VZ
{1 i 1 Z} (xy), (RuRy) (xz, yz)
Cs E Cs Cs? (o (ol e=exp(i2n/5)
A 1 1 1 1 1 Z,R, x>+y?, 72
1 € € €? €
El { 1 €* 6*2 62 € } (X’ Y), (Rx:Ry) (XZ) yZ)
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1 €2 € € & 2 o
Ce E Ce C, G, Cy? C¢® e=exp(i2n/6)
A 1 1 1 1 1 1 z, R, x>+y?, 72
1 -1 1 -1 1 -1
1 € —€* -1 —€ €*
El (Rsty)s (X’Y) (XZ) yZ)
1 e* —€ -1 —e* €
1 —€* —€ —€* —€ )
E X-y°, X
2 {1 . e . _6*} (x*-y~, xy)
C, E C, C? (o c* C,° (ol e=exp(i2n/7)
A 1 1 1 1 1 1 1 z, R, x>+y?, 72
1 € 62 63 6*3 6*2 e
E; { 1 p &2 Rt &3 &2 € (Rx’Ry)’ (xy) (xz, yz)
1 € Fe € € é €2 2 o
E; { 1 %2 3 ¢ & %3 &2 } (x*-y~, xy)
1 e € € €2 € €
E; 1 *3 € €2 &2 € &3
Cq E Cq C, Cg’ C, Cg® c,’ Cq’ e=exp(i2n/8)
A 1 1 1 1 1 1 1 1 z, R, x*+y?, 72
1 -1 1 -1 1 -1 1 -1
1 € @ —€* -1 —€ —1 €*
E RoR,), (%, XZ, VZ
1 {1 - _Z. . 3 i ; . } RoRy), (xy) (xz, yz)
1 i -1 —i i ~1 —i s
E X“-y<, X
2 {1 i -1 i i -1 z} Oy )
E, { 1 —€ z' € -1 € —.z —€
1 —€* —1 € —1 €* ) —€

Pyramidal C,,, Groups

These groups are characterized by an n-fold proper rotation axis C,, and n mirror planes o, which contain C),

Cay E Gy O(xz) O(y2)

A; 1 1 1 1 z X2, y?, 7%
A, 1 1 -1 -1 R, Xy
B, 1 -1 1 -1 X, Ry XZ

B, 1 -1 -1 1 ¥, Ry yz
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Csy E 2C3 30y
Ay 1 1 1 zZ x2+y2, 72
A, 1 1 -1 R,
E 2 -1 0 (Ry Ry), (x,y) (xz, y2) (x*y*, xy)
Cyy E 2Cy C 20y 204
Aq 1 1 1 1 1 z x%+y?, 22
A, 1 1 1 -1 -1 R,
B, 1 Al 1 1 il x%-y?
B, 1 -1 1 -1 1 Xy
E 2 0 -2 0 0 (Rx, Ry), (x,y) (xz, yz)
Cs, E 2Cs 2Cs? 50,
Ay 1 1 1 1 z x2+y?, 72
Ay 1 1 1 -1 R,
Eq 2 2c0s72° 2cosl4s® 0 (Rx, Ry), (x,y) (xz, yz)
E, 2 2cos144°  2cos72° 0 x*-y% xy)
Cé» E 2Cg 2C;3 Co 30y 304
Aq 1 1 1 1 1 1 z x>+y?, 7%
A, 1 1 1 1 -1 -1 R,
B; 1 Bl 1 il 1 -l
B 1 -1 1 -1 -1 1
E; 2 1 Il -2 0 0 (Re, Ry), () (xz, yz)
E, 2 -1 -1 2 0 0 (x%-y%, xy)
Cooy E 2Co 000y
Ay 1 1 1 Z x2+y2, 72
Ay 1 1 -1 R,
E; 2 2 cos ¢ 0 xy), Ry, Ry) (xz, yz)
E, 2 2cos2¢ 0 (x*-y% xy)
E;3 2 2cos3¢ 0
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Reflection C,,;, Groups

These groups are characterized by an n-fold proper rotation axis C,, and a mirror plane o, normal to C,,.

Cyyp, E Cy i Oh
Ag 1 1 1 1 R, X% y?, 2?
Bg 1 -1 1 -1 Ry, Ry XZ, YZ
Ay 1 1 -1 -1 z
By 1 -1 -1 1 X,y
Csp E Cs C3? Oh S3 S3° e=exp(i2n/3)
A’ 1 1 1 1 1 1 R, x>+y?, 72
1 € € 1 € €* 2 2
E' X, X“-y4, X
{1 o . 1 o . } (%) (x*-y%, xy)
A" 1 1 1 -1 -l -1 z
1 € €* -1 —€ —€*
B . i (Rx Ry) (xz, yz)
1 € € -1 —€ —€
C4h E Cy Cy C43 1 543 Oh S4
Ag 1 1 1 1 1 1 1 1 R, x>+y?, 72
By 1 -1 1 -1 1 -1 1 -1 x%-y?%, xy
1 i -1 —i 1 i -1 —i
E Ry, R XZ, VZ
: {1 i -1 i 1 - -1 z} (a1t by
Ay 1 1 1 1 -1 -1 -1 -1 z
. 1 -1 1 -1 -1 1 -1 1
1 i -1 —i -1 —i 1 i
E X,
u {1 1 i 1 i 1 —i} (x:y)
Csh E Cs cs> G G o Ss S5’ S53 S5Y e=exp(i2n/5)
A' 1 1 1 1 1 1 1 1 1 1 R, x%+y?, 72
B 1 € € €*? €* 1 € € €*? €* . y)
X
1 1 & 2 &2 c 1 & 2 &2 ¢ ¥
1 & € € €2 1 €2 €* € & 2 9
EZ { 1 5*2 c 6* 62 1 6*2 G 6* 62 } (X 'y ) XY)
A" 1 1 1 1 1 -1 -1 -1 -1 -1 z
.\ 1 € € €*? €* -1 —€ —€? —e*? —€*
El 1 e 6*2 (:'2 - -1 &t —6*2 —62 —c (RX; Ry) (XZ) yZ)
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By { 1 € €* € €2 -1 —é? —€* —€ —e*? }
1 e*? € €* €2 -1 —e*2 —€ —€* — €2
Cen | E Cs Cs C G G i S3°  S¢° Oh Se S3 e=exp(i2n/6)
A | 1 1 1 1 1 1 1 1 1 1 1 1 R, x> +y?, 22
Bg 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1
| _ . | _ .
Wi o T D201 8T 0 R e
% R T S )
Ay 1 1 1 1 1 1 -l -1 -l -1 - -1 z
" 1 -1 1 -1 1 -1 -1 1 -1 1 -1 1
N R S A 37
Ey { 1 € —e* 1 —€* —e* -1 €* e* -1 €* e* }
1 —€ —€ 1 —€ —€ -1 € € -1 € €
Dihedral D,, Groups
D, E Cy(2) Cy(y) Cy(x)
A 1 1 1 1 X%, y?, 72
B, 1 1 -1 -1 z, R, Xy
B, 1 -1 1 -1 ¥, Ry zX
B; 1 -1 -1 1 X, Ry yz
Ds E 2C, 3C,
A, 1 1 1 x%+y?, 72
A, 1 1 -1 z, R,
E 2 -1 0 Ry Ry), (x,y) (*-y%, xy) (x2, y2)
Dy E 2C, Cy(C/2) 2C,' 2C,"
A, 1 1 1 1 1 x2+y?, 72
A, 1 1 1 -1 -1 z, R,
B, 1 =i 1 1 -1 x2-y?
B, 1 -1 1 -1 1 Xy
E 2 0 -2 0 0 Ry Ry), (xy) (xz, yz)
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Ds E 2Cs 2C5? 5C,
A, 1 1 1 1 x2+y?, 72
A, 1 1 1 -1 z, R,
E; 2 2cos72° 2cosl44® Ry Ry), (x,y) (xz, yz)
E, 2 2cos144° 2cosT72° (x*-y2, xy)
Ds E 2Cq 2C, C, 2C, 3G,
A, 1 1 1 1 1 1 x%+y?, 72
A, 1 1 1 1 -1 -1 z, R,
B, 1 -1 1 -1 1 -1
B, 1 -1 1 -1 -1 1
E; 2 1 -1 -2 0 0 Ry Ry), (xy) (xz, yz)
E, 2 -1 -1 2 0 0 (x%-y2, xy)

Prismatic D, Groups
These groups are characterized by

i. an n-fold proper rotation axis C,
ii. n 2-fold proper rotation axes C normal to C,
iii. a mirror plane o, normal to C), and containing the C'5 axes.

Doy, E G Cy) Cx) i o(xy) o(xz)  o(yz)

Ag 1 1 1 1 1 1 1 1 X2, y?, 7
Big 1 1 -1 -1 1 1 -1 -1 R, Xy
Bog 1 -1 1 -1 1 -1 1 Sl Ry Xz
Bsg 1 -1 -1 1 1 -1 -1 1 Ry yz
Ay 1 1 1 1 -1 -1 -1 -1

By 1 1 -1 -1 -1 -1 1 1 z

Bou 1 -1 1 -1 -1 1 -1 1 y

Bsy 1 -1 -1 1 -1 1 1 -1 X

Dgy, E 2C3 3Cy Oh 2S3 3oy

Ay 1 1 1 1 1 1 x%+y?, 72
Ay 1 1 -1 1 1 -1 R,

E' 2 -1 0 2 -1 0 xy) (x%-y?, xy)
A" 1 1 1 -1 -1 -1

A" 1 1 -1 -1 -1 1 z
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E" 2 -1 0 -2 1 0 Ry Ry) (xz, yz)

Dy, E 2C;, G 2C 20" 2S4  on 20, 204

A |1 1 1 1 1 1 1 1 1 1 x*+y?, 72

Ay |1 1 1 -1 -1 1 1 1 -1 -1 R,

By |1 =l 1 1 -1 1 -1 1 1 -1 x2-y?

By |1 -1 1 -1 1 1 -1 1 -1 1 Xy

E, |2 0 2 0 0 2 0 2 0 0 (Ry Ry) (xz, yz)

An |1 1 1 1 1 -1 -1 -1 -1 -1

Ay |1 1 1 il -1 -1 il il 1 1 z

B |1 -1 1 1 -1 -1 1 -1 -1 1

B |1 -l 1 - 1 -1 1 -1 1 -

E, |2 0 2 0 0 2 0 2 0 0 xy)
Dy, | E 2Cs 2Cs? 5C; o 2S5 2S;53 50y

Ay 1 1 1 1 1 1 1 1 x%+y?, 72
Ay 1 1 1 -1 1 1 1 -1 R,

E;' 2 2c0s72° 2cosl44’ 0 2 2cos72° 2 cos144° xy)

Ey' 2 2cosl44° 2cosT2° 0 2 2cos144° 2cos72° (x%-y?%, xy)
A" 1 1 1 1 -1l il -1 -1l

A" 1 1 1 -1 -1 -1 -1 1 z

Eq" 2 2cos72° 2cosl44’ 0 -2 —2c0s72° —2cosl44° 0 (R, Ry) (xz, yz)
E," 2 2cosl44® 2cosT2° 0 -2 —2cosl144° —2cosT2° 0
De | E 2C¢ 2C3 C, 3Gy 3C" i 283 2S¢ on 304 30y
Ag | 1 1 1 1 1 1 1 1 1 1 1 1 x2+y?, 22
Ay | 1 1 1 1 -1 -1 1 1 1 1 -1 -1 R,

Bg | 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1

By | 1 -1 1 -1 -1 1 1 -1 1 S| 1

Eg | 2 1 S0 0 0 2 1 S0 0 0 Ry, Ry) (xz, yz)
Ey | 2 -1 -1 2 0 0 2 -1 -1 2 0 0 (x*-y2, xy)
An | 1 1 1 1 1 1 5 | S S -1
A | 1 1 1 1 -1 -1 -1 -1 1 -1 1 1 z

B, | 1 -1 1 -1 1 il il 1 il 1 il 1
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B | 1 -1 1 -1 -1 1 -1 1 -1 1 1 -1
En | 2 1 -1 2 0 0 2 | -1 1 2 0 0 xy)
Eon | 2 -1 -1 2 0 0 2 1 1 2 0 0
Dgp 2Cg 2C3% 2C4; Cp 4Gy 4Cy" i 2Sg 2S%3 2S4 on 4og 4oy
Ag 1 1 1 1 1 1 1 1 1 1 1 1 1 x2+y?, 72
Ay 1 1 1 1 - 11 1 1 1 1 1 A R,
Big - - 1 1 1 1 1| -1 - 1 | 1|1 |-
Bog -1 -1 1 1 -1 1 1 - -1 11 -1 1
Eig V2 V2 D | 2 0 0 2 V2 J2 0 2 0 0 ([RyRy (xz,y2)
Eg 0 0 2002 0 0 2 0 0 2002 0 0 (x*-y2, xy)
E3q V2 /2 0 2 0 0 2 V2 /2 0 2 0 0
A 1 1 1 1 1 1 1 4 4 a1 a1 a1 A
Aoy 1 1 1 il SIS SIS 1 z
By -1 -1 1 1 1 111 1 101 a1 A 1
Bou -l -l 1 il Iy 1 SN RS B |
Ei V2 /2 0 2 0 0 2002 N2 00 2 0 0 xy)
Eou 0 0 ) | 0 0 2 0 0 2 2 0 0
En V2 /2 0 2 0 0 202 V2 00 2 0 0
Doch E 2Co 000, i 2Sw 0 Cy
S 1 1 1 1 1 1 x*+y?, 22
S 1 1 -1 1 1 -1 R,
Tig 2 2 cos¢ 0 2 —2cos¢ 0 (Rx Ry) (xz, yz)
Dg 2 2cos2¢ 0 2 2cos2¢ 0 (x%-y2, xy)
Su* 1 1 1 -1 -1 -1 z
Sy 1 1 - il - 1
Ty 2 2cos¢ 0 -2 2cos¢ 0 x,y)
Dy 2 2cos2¢ 0 -2 —2cos2¢ 0
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Antiprismatic D,,; Groups

These groups are characterized by

i. an n-fold proper rotation axis C,
ii. n 2-fold proper rotation axes C, normal to C,

iii. n mirror planes oz which contain C,,.

Dyqg E 25, C, 2C,' 204
Ay 1 1 1 1 1 x2+y2, 72
A, 1 1 1 1 1 R,
B, 1 1 1 1 1 x2-y2
B, 1 -1 1 -1 1 zZ Xy
E 2 0 -2 0 0 (%, 9), (Rg, Ry) (xz, yz)
Dy 2C, 3C, i 25, 30,
A 1 1 1 1 1 x2+y?, 72
Agg 1 1 1 1 1 R,
Eg -1 0 2 -1 0 (RX) Ry) (Xz-yzy XY))(XZ) yZ')
Ay 1 1 1 1 1
Ay, 1 1 1 1 1 z
E, 1 0 2 1 0 x, )
Dy 2Sy  2C, 258  C,  4C, 4oy
Ay 1 1 1 1 1 1 1 x2+y?, 72
A |1 1 1 1 1 1 1 R,
B, 1 -1 1 -1 1 1 -1
B, 1 -1 1 -1 1 -1 1 z
E, 2 V2 0 —/2 -2 0 0 %)
E, 2 0 -2 0 2 0 0 (x2-y2, xy)
E; 2 —/2 0 V2 -2 0 0 (R, Ry) (xz, yz)
Dy | E 2C: 2¢2 5C, i 25,3 25,0 50,
Alg 1 1 1 1 1 1 1 1 x2+y2, 72
Ay | 1 1 1 11 1 1 1 R,
Eig 2 2c0s72° 2cosl4d® 0 2 2cos72° 2 cos144° 0 Ry, Ry) (xz, yz)
Eyg 2 2cosl44° 2cosT2° 0 2 2 cos144° 2cos72° 0 (x%-y2, xy)
Ay | 1 1 1 1 1 1 1 1
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Ay |2 1 1 S | 1 -1 1 z

Eiu 2 2c0s72° 2cosl4d’ 0 -2 —2co0s72° —2cosl4®d’ 0 xy)

E,, 2 2cosl44® 2cosT2° 0 -2 —2cosl44® —2cosT2° 0

Dgq E 2S, 2Cg 25, 2C, 2S;5° G, 6Cy 604

Ay 1 1 1 1 1 1 1 1 1 x2+y?, 72
A, 1 1 1 1 1 1 1 -1 -1 R,

B; 1 -1 1 -1 1 -1 1 1 -1

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

E; 2 V3 1 0 -1 —/3 -2 0 0 xy)

E, 2 1 -1 -2 -1 1 2 0 0 (x2-y2, xy)
E; 2 0 -2 0 2 0 -2 0 0

E4 2 -1 -1 2 -1 -1 2 0 0

Es 2 —/3 1 0 -1 V3 -2 0 0 Ry Ry) (xz, yz)

Improper Rotation S,, Groups

These groups are characterized by an n-fold improper rotation axis S,,, where n is necessarily even

S4 E S4 C2 543
A 1 1 1 1 R, x2+y2, 72
1 -1 1 -1 z x2-y2, xy
1 ) -1 —1
E (%, ¥); (R Ry) (xz, yz)
{ 1 —i -1 i } vy
Sg E Cs Cy? i S¢° Se
Aq 1 1 1 1 1 1 R, x2+y?, 72
1 € €* 1 € €*
Eg % * (Rx’ Ry) (XZ'YZ’ XY), (XZ" yZ)
1 € € 1 € €
A, 1 1 1 -1 -1 -1 z
1 € €* -1 —€ —€*
E, i i )
1 € € -1 —€ —€
SB E 88 C4 883 C2 SBS C43 887 €=exp(i2T[/8)
A 1 1 1 1 1 1 1 1 R, x2+y2, 72
1 -1 1 -1 1 -1 1 -1 b4
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1 € ) —€* -1 —€ —1 €*
E R,, R,), (%,
1 {1 & 3 e 1 et 5 ¢ } ( X y) ( Y)
1 7 -1 —13 1 7 -1 —13
E x2-y2, X
? {1 - -1 i 1 - -1 i } ()
B, { 1 —€ - € -1 € i —€ (x2, y2)
1 —€ ) €* -1 € —1 —€*

Cubic Groups

These polyhedral groups are characterized by not having a Cs proper rotation axis.

T E 4G, 4C3? 3G,
A 1 1 1 1 x2+y2+72
E { i : Z i } (222-x%-y2, x%-y?)
T 3 0 0 Ry Ry, R), (%,,2) (xz, yz, Xy)
T, E 4C;  4Cy? 3C, i 4Sg 4S5 30, e=exp(i21/3)
Ay 1 1 1 1 1 1 1 1 xZ+y2+72
1 € €* 1 1 € €* 1 (222-x2-y2,
B { 1 € € 1 1 € € 1 } x%-y?)
T, 3 0 0 -1 1 0 0 -1 Ry, Ry, Ry) (xz, yz, Xy)
A, 1 1 1 1 -1 -1 -1 -1
E, { e* €* 1 -1 —e* —e* -1 }
€ € 1 -1 —€ —€ -1
T, 3 0 0 -1 -1 0 0 1 *x, ¥, 2)
Ty E 8C; 3C, 6S, 60q
Ay 1 1 1 1 1 x2+y2+z2
A, 1 1 1 -1 -1
E 2 -1 2 0 0 (222-x2-y?, x2-y?)
T, 3 0 -1 1 -1 (Ry Ry, R)
T, 3 0 -1 -1 1 X, ¥, 2) (xz, yz, xy)
o) E 8C, 3G, 6C, 6C,
Ay 1 1 1 1 1 x2+y2+z2
Ay 1 1 1 -1 -1
E 2 -1 2 0 0 (222-x%-y?, x%-y?)
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T, 3 0 1 1 1 RyR,R), (%,y,72)
T, 3 0 -1 -1 1 (xz, yz, xy)
Oy, E 8C, 6C, 6C, 3Cy(C42) i 6S, 8Sg 3oy, 604
Ag 1 1 1 1 1 1 1 1 1 1 x2+y2+z2
Ayg 1 1 -1 -1 1 1 -1 1 1 -1
I 2 -1 0 0 2 2 0 -1 2 0 (2z2-x2-y?, x2-y?)
Tig 3 0 -1 1 -1 3 1 0 -1 -1 Ry, Ry, R))
Thg 3 0 1 -1 -1 3 -1 0 -1 1 (xz, yz, xy)
Ay 1 1 1 1 1 -1 -1 -1 -1 -1
Ay, 1 1 -1 -1 1 -1 1 -1 -1 1
E, 2 -1 0 0 2 -2 0 1 -2 0
Ty 3 0 -1 1 -1 -3 -1 0 1 1 X,y 2)
Toy 3 0 1 -1 -1 -3 1 0 1 -1

12.T: Character Tables is shared under a not declared license and was authored, remixed, and/or curated by LibreTexts.
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