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Crystal lattice  -  Space Group 

general symmetry operations in a crystal lattice 

~r 0 = g~r + ~a = {g|~a}~r {g|~a} space group element 
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~r 0 ~a
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~a

point group element     

lattice vector 

basic translations   

{g|~0} rotations, reflections, inversions 

screw axis, glide plane 

basic elements 
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Crystal lattice  -  Space Group 
space group        is a group R

{E|~0}
{g|~a}{g0|~a0} = {gg0|g~a0 + ~a}multiplication 

unit element {E|~0}{g|~a} = {Eg|E~a+~0} = {g|~a}

inverse {g|~a}�1 = {g�1|� g�1~a}
{g|~a}�1{g|~a} = {g�1|� g�1~a}{g|~a} = {g�1g|g�1~a� g�1~a} = {E|~0}

associative 

space groups with  
screw axes and 

glide planes 

non-symmorphic 

230 space groups =  
73 symmorphic + 157 non-symmorphic 

symmorphic 

non-symmorphic 
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