Point Groups in Three Dimensions

Restric-  Sample Isomorph-
Name tions* Elements Order  isms** Crystals
Cn Cn N N=1,234,6
Cny N>1 Cn, oy 2N N=2,34,6
Cnn Cn, o 2N =Cyxon, N=12346
S N even S N Cn N=24,6
Dy N>1 Cn, G 2N Chy N=234,6
D N>1 Cn, C)', oy, O AN =Cwxon, N=234,6
Dng N>1 Cn, G2, o4, Son 4N Cony N=23
Co C(0) o0 No
Coov C(0), oy o0 No
Coh C(0), oy, o0 =C,xon No
D., C(0), C,' 0 Cov No
D.n C(0), C,', oy, oy, o0 =Cwx0on NoO
T Cs Gy 12 Yes
T4 Cs3 Cy, 0,5, 24 Yes
Th Cs,Col, o 24 =7 xi Yes
@ C, Cs, Cy 24 74 Yes
Oh Cy, C3,Cy1,0,54 Sg 48 =Oxi Yes
A C,, C3, Cs 60 No
7y C, C3,Cs, i, 0, Sg, S1o 120 =7 xi No
SO(®3) C(0) 0 No
O(3) C(0), i o =S0(3) xi No
*Cw=Ch Di=0C Di1g = Cop Din=C,y  Sn=Cnnfor N odd

** The = sign means physical identity, in addition to isomorphic



Bravais Lattices in Three Dimensions

Crystallographic
Systems Restrictions Point Groups Bravais Lattices
Triclinic none Ci, S Triclinic-P

Monoclinic o =03=90° Cin, Ca, Con Monoclinic-P, -B
Orthorhombica=3=~=90° Cyy, D,, Do, Orthorhombic-P, -C, -I, -F

Tetragonal «oa=3=~=90° Cs Ss D4, Can, Tetragonal-P, -

a=b Dyd, Cayy, Dan
Trigonal a=03=90° Cs, Se, Cay, Hexagonal-P,
~=120°%a=b Ds; Dy Trigonal-R
Hexagonal o =(3=290° Cs, Can, Ds, Dan, Hexagonal-P

’\{ = 12001 a = b C6h1 CGV! DGh
Cubic a=B3=~=90° 7,7, 7 O, O, Cubic-P, -1, -F

a=b=c

Suffix Meanings

Suffix Elements of Translation Group

P {(000)

1 {(000).(3.3.3))

B {(0.0,0),(3.0%))

€ {(0.00),(0.3.3))

F o {(0,0,0),(0,4,3).(3.0,4).(2,3,0)
R {(0,00),(3.4.9).(5.3.%)}



