
318 S H O R T  C O M M U N I C A T I O N S  

Acta Cryst. (1956). 9, 318 

Symmetry in reciprocal space. By DAN M c L ~ c ~ ,  JR., Stanford Research Institute, Menlo Park, California, 

U . S . A .  (Received 3 January 1956) 

On account of previous discussions of relations between 
structure factors by  Buerger (1949), MacGfllavry (1950), 
and Waser (1955), the  remarks in this paper can be brief. 
The single objective of this work is to show tha t  the  con- 
cept of point  group can be carried into reciprocal space. 
In  the same manner  tha t  each point  group in direct space 
can be represented as (1) a matrix,  (2) a set of equivalent  
positions and (3) a diagram depicting the configuration 
of equivalent  points, reciprocal space presents point  
groups which can also be represented in these three ways. 

• Table 1 demonstrates  the  parallelism between direct 
and  reciprocal space in two dimensions. I t  is interest ing 
tha t  in representing the point  groups in reciprocal space 
of two dimensions, it is convenient  to consider the phase, 
a, as an added coordinate, as shown in the  second to last 
col]Iron of the  table. Thus, two-dimensional  direct space 
is associated wi th  three- 'd imensional '  reciprocal space, 
hence the  symbolism used in the  last colunm to designate 
the  reciprocal-space point  groups. The rectangles drawn 

around the  symbols are to prevent  confusion wi th  those 
direct-space symbols in three  dimensions tha t  arc iden- 
tical. 

Continued investigations have shown tha t  for each of 
the  point  groups in three dimensions there are corres- 
ponding point  groups in four dimensions, (Hermann,  
1949; Stuart,  1950), wi th  c~ as the  fourth coordinate of 
reciprocal space. As has been pointed out  by other  
authors,  such considerations are useful in prel iminary 
phase determinations.  

R e f e r e n c e s  

BU~ROmR, M. G. (1949). Prec. Nat. Acad. Sci., Wash. 35, 
198. 

t t E R ~ V ~ ,  C. (1949). ,4cta Cryst. 2, 139. 
M~cG~L~VRY, C. I t .  (1950). Acta Cryst. 3, 214. 
STUART, D . A .  (1950). Doctorate  Thesis, Univers i ty  of 

Utah.  
WASER, J.  (1955). Acta Crys$. 8, 595. 

Table 1 

Point group 

p3ml 

p31m 

P ~  

Mottix 

Io I 

13,°I 

+o I+I 

P,+I 

l+,'i ,. P,+I 

DIRECT SPACE 

Equivalent 
positions 

xy g~ 
x-y xT 

xy X7 
yx yx 

xy +y 

yX yx 

xy - y,x-y 
y-x,~ 

xy 9~" 
y,x-y x+x-y 
y-x,~ y-x,y 

xy yx 
~,x-y ~,y-x 
y-x,~" x-y,~ 

xy ~ "  
_ y#x-y y,y-x 
y-x ,-~' x-y,x 

xy ~ "  
"~',x-y y,x-y 
y-x,~" ~-~t,x 
yx T r  
lP, y-x x,T-'~ 
x-y,y ~'-y, y 

Configurotion 

i ~ ' = x  
I 

+1' 
, [ ,  

:1: 
.'1.' 

ee~/eq 

OOl 

o 
ooi 

eel 

oTo 
1oo 
OOl 

f 
ete I 
~o~I 

_o+o l 
110 
ooT 

~Ol 

:o 
I0011 

 +001 

Matrix 

IOO 
& 0TO 

001 

& 001 

tOTol 

RECIPROCAL SPACE 

Equivalent positions Configurntion Point g+cmp 

(~ K 

h~m 6"-"q 

h~(z L,," Y 

hkg hko: C j . ~  [ ]  

hk~ "g_k~ II ~ I + . . " 3 "  

__ 

~[cc h~e 
~cc gq(z [ ]  

k,h+k,a: k,h+k, c~ [ ]  
~ , h , ~  h+~,~ 

± ~ , ~  ~,[.~ ~ 
~,,,<:,: ~.h+,,+,~ +++ [ ]  

_. . ~,--,ly ,,t 
hkcc hkcc ~ I 

~*,+~e *,gm,T,~,ac m,e 

h~cc gb.~,cc ~,h+~.m 


