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Bj6rnhaug & Krogh-Moe (1955) have recently suggested 
tha t  the  directly calculable function 

R(x)  = ~ IF(h) cos 2 : th 'x l  
h 

may  be useful as providing a direct me thod  of determining 
atomic positions in centrosymmetr ic  crystals. The justifi- 
cation for such a suggestion may  be s ta ted somewhat  as 
follows: in so far as the  low value of the  electron-densi ty 
funct ion between a toms arises from the occurrence of 
low absolute values of the  t r igonometric  part ,  cos 2~thx, 
and not  from cancellation of terms of opposite sign, the  
value of R(x) is expected to be significantly lower in 
regions between a toms than  in the vicini ty of atoms. 
Atomic positions m a y  thus  be recognized by a higher- 
than-average value of R(x). This is an interest ing idea 
but  more detai led examinat ion  shows tha t  it does not,  
fortunately,  provide a useful me thod  of structure analysis. 

We first note  tha t  [cos 2zthxl behaves ra ther  like a 
cosine wave of twice the  frequency, plus a constant  term. 
By expansion as a Fourier  series, we have 

2 oo 4 
[cos 2~thx[ = - + Z (--1) n+l - -  cos 2~t. 2hnx 

:~ n=l :~(4n9-1) 

4 
1 1 ---- - (~-t-v cos 2z~. 2hx--~v cos 2z~. 4hx 

+ ~ cos 2~. 6hx . . .  ) . 

The principal f luctuat ing contr ibut ion to R(x) is thus  the  
modif ied Pa t te rson  funct ion with coefficients weighted 
as 1IF and drawn on half the  correct scale. In  a half-scale 
Pat terson,  peaks arising from interaction of a toms related 

by the  symmet ry  centre occur at the  actual a tomic 
positions, and  only if the  Pat terson ftmction is domina ted  
by such peaks will R(x) lead to a correct ass ignment  of 
atomic positions. The condit ion under  which this will 
occur is tha t  the  uni t  cell contains only two a toms 
related by  the  centre:  in any more complex structure the 
general interactions, occurring wi th  doubled weight,  will 
dominate.  Under  these circumstances it would seem 
preferable to compute  the  Pat terson function itself ra ther  
than  R(x). 

The failure of R(x) to distinguish atomic positions can 
also be unders tood from a simple statistical argument .  
For 2N point  a toms of uni t  weight  in the  centrosymmetr ic  
cell, we have 

Ar 

R(x) = 2 ~ v l Z  cos 2~h • X/cos 2:~h • x I . 
n i = 1  

We now consider the  root-mean-square value of each 
te rm in the  h summat ion  for various values of x. This 
is N½ for arbi t rary x, (N+½)½ when x = +x/ ,  and 
(N+I)½ when  x = +(x/±x4)/2.  The dist inction between 
'peaks'  and fluctuations of the  background is thus quite 
small and  likely to be unreliable. The relationship wi th  
the  Pat terson function is seen by subtract ing the back- 
ground value, N½, from tha t  at  special positions related 
to the  atomic coordinates. The difference at  (x/±x/)/2 
is approximate ly  twice tha t  at  x/. 
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The uni t  cell dimensions quoted  in the  above paper  The interatomic distances were calculated with the  above 
(Collin, 1952) are slightly in error. The correct dimensions dimensions and  hence are correct as quoted.  
a r e  

a = 6 . 2 4 ,  b ---- 4 - 4 8 ,  c = 8 . 2 6  A .  R e f e r e n c e  
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