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1.30: Appendix B- Point Groups

Non axial groups

C |E

1.30.1
A1 ( )
C, | E oy | |
Al 1 |z,y,R, |2%,9%2% 2y (1.30.2)
A |1 —1|zR;,, R, |yz2z
ale i | |
A, |1 1 |R,,R,R, | 2%y 2% 2y, 22,92 (1.30.3)
Ay |1 -1 |=z,y,2
C,, groups
C|BE G| |
A1l 1 |zR, z2,y%, 22, zy (1.30.4)
B |1 —-1|z,9R;,Ry|yzzz
ol E 0 | c= e
2,2 ,2
A 11 1 *1 z, R, o +y*,z (1.30.5)
E { (i ¢ } iL',ZJ,Rz,Ry, x2_y27wyawzayz
1 ¢ ¢
Ci| E Cy Cy C}
A1 1 1 1 |zR, z? 492, 22
B|l1 -1 1 -1 2 —y* zy (1.30.6)
E 1 Z. -1 _Z} manyzaRy Yz, rz
1 — -1 4
Chv groups
Cow |E Cy oy(z2) oih(yz)
A |11 1 1 z z? 2, 22
Ay |1 -1 -1 | R, Ty (1.30.7)
B |1 -1 1 -1 z,Ry | 2
By, |1 -1 -1 1 y, R, | yz
Cgv E 203 3Uv
1 1 2 2 .2
A4 |1 z 5ty z (1.30.8)
A, |1 1 -1|R,
E |2 -1 0 |z,9,R,R,| 2>y zy,z2,y2
Chr groups
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CZh E CQ 7 Op
A4, |1 1 1 1 |R, z2,y% 22,y
B, |1 -1 1 -1|R,,R,|zzyz (1.30.9)
A, |11 1 -1 —-1]z
B, |1 -1 -1 1 |=z,y
Csp E Cs 032 onp S 535 c = e2™/3
A 1 1 1 1 1 1 |R, z? +y? 22
1 ¢ ¢ c c
E T, z? -y’
{1 ¢ e 1 ¢ c} Y vy (1.30.10)
A 11 1 -1 -1 -1 z
1 ¢ ¢& -1 - -=¢
E' R, R ,
{1 ¢t ¢ -1 —¢ —c} oty | THYE
D,, groups
Dy |E Cy(2) Ca(y) Ca()
A |1 1 1 1 z2,y% 22
B |1 1 -1 -1 [z R, |zy (1.30.11)
B |1 -1 1 -1 |(y,R, | z2
Bs |1 -1 -1 1 z, R, | yz
D3 E 203 302
A4, |1 1 1 z? 4y, 22
1.30.12
A |1 1 -1 |zR, (1.30.12)
E (2 -1 0 |z,y,Rs, Ry 2 —y?, zy, z2,yz2
D,,;, groups
Doy | E Cy(2) Ca(y) Co(z) i o2y) o(zz) o(yz)
4, |1 1 1 1 1 1 1 1 z2,y%, 22
By |1 1 -1 -1 1 1 -1 -1 | R, |2y
By [1 -1 1 -1 1 -1 1 -1 | Ry |2
By, |1 -1 —1 1 1 -1 1 |R, |yz (1.30.13)
A, |1 1 1 1 1 -1 -1 -1
By, |1 1 -1 -1 -1 -1 1 1
By |1 -1 1 -1 -1 1 -1 y
By, |1 -1 -1 1 -1 1 -1 |z
D, 4 groups
D2d E 254 Cg 2Cé 20’d
4, |1 1 1 1 1 x4y, 22
i B R (1.30.14)
B |1 -1 1 1 -1 z? —y?
By 1 -1 1 -1 1 |z Ty
E 2 0 -2 0 z,y, Ry, Ry | zy,y2
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ng E 203 302 1 25’6 30’d
Ay |11 1 1 1 1 x? +y?, 22
Ay [1 1 -1 1 1 -1 |R,
E, |2 -1 2 -1 0 | R:, Ry z? —y? zy,x2, ¥z
A, |1 1 -1 -1 -1
Ay | 1 -1 -1 -1 1
E, |2 -1 0o -2 1 0 |z,y
Coop and Doop,
Den | E 202 ... oo0o, i 252 ooy
|1 1 N | 1 1 1 R
Xy 1 1 -1 1 1 -1 | R,
11, 2 2cos® 0 2 —2cosd 0 R, Ry |z2,yz
A, 2 2c0s2® 0 2 2c0s2® 0 z? —y% zy
DI 1 1 .1 -1 -1 -1 |z
Yu 1 1 .o -1 -1 -1 1
II, 2 2cos® ... 0 -2 2cos® 0 z,y
A, 2 2c082® ... 0 -2 —2co0s2® 0
S,, groups
S4 E 54 CQ Sf
A1l 1 1 1 | R, z2 492, 22
B|1 -1 1 -1 |z z? —y% zy
E 1 ¢ -1 —i R R
Ty Y, ) Trz,Yyz
1 i -1 i Yolter Ty | 5 Y
Sﬁ E Cg C32 7 S65 S@ Cc = 62"/3
A, 1 1 1 1 1 1 . 2 +y?, 22
1 1 *
R A
A, 1 1 1 -1 -1 -1 z
B, { c c* 1 —¢ —c } .y
¢ ¢ -1 —-c¢* -—c
Cubic groups
T | E 4C; 4C% 3C, c=e¥/3
Al1 1 1 1 z? +y2?, 22
1 ¢ ¢ 1
E {1 o 1} 222 — 2?2 22 —y?
T] 3 0 0 -1 R, R, R.,z,y,2 | zY,x2,Y2
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Td E 803 3C2 654 60’d
A |1 1 1 1 1 z? +y? 22
A 1 1 1 -1 -1
: s e ey (1.30.20)
E (2 -1 2 0 0 22 —x7 2 -y 2" —y
T |3 -1 1  -1|R4,R,R.
T |3 -1 -1 1 |z,9,2 TY, T2, Yz
Direct product tables
For the point groups O and T4 (and Op,)
A1 A2 E T1 Tz
Al Al Az E T1 T2
4z A B I . (1.30.21)
E A+ A +E Ti+T T+ T,
Ty A+E+TI 4T, Ay+E+T1+Th
T A+E+TI+T
For the point groups Dy4, Cy4y, D2g (and Dy, = D4 ® C;)
A1 Az Bl B2 E
A]_ A1 A2 Bl 32 E
A2 A1 Bz Bl E
1.30.22
B; A Ay FE ( )
B2 A1 E
E A1 +As+ By + By
For the point groups Dg and Cg,
A, A, E
Ar A4 A B (1.30.23)
Az A1 E
E A +A+FE
For the point groups Dg, Cg,, and D;h
A, A, B, B; E; E;
A1 A1 A2 Bl BQ E1 E2
Az A1 32 Bl E1 E2
B, A, A, B, E, (1.30.24)
B, A B, E,
E, Ai+Ay+Ey, Bi+By+E;
E; A+ A+ E
*in D3 make the following changes in the above table
Intable InDgp
Ay Al
A, Al
B Al (1.30.25)
B, Al
El E"
B, E

@ 0 1.30.4 https://chem.libretexts.org/@go/page/9353


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://chem.libretexts.org/@go/page/9353?pdf

LibreTextsw

This page titled 1.30: Appendix B- Point Groups is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Claire
Vallance via source content that was edited to the style and standards of the LibreTexts platform.

https://chem.libretexts.org/@go/page/9353


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://chem.libretexts.org/@go/page/9353?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Symmetry_(Vallance)/01%3A_Chapters/1.30%3A_Appendix_B-_Point_Groups
https://creativecommons.org/licenses/by/4.0
http://vallance.chem.ox.ac.uk/
http://vallance.chem.ox.ac.uk/pdfs/SymmetryLectureNotes.pdf

