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g roups  P 1  a n d  P i ,  a n d  the i r  resu l t s  wil l  be  u sed  be low.  
I n  t h e  fo l lowing fo rmulae ,  z = Imin./Iav. = l~m~//~v,  is 
t h e  r a t io  of/rain,  t o  t h e  a v e r a g e  I over  a shell  of c o n s t a n t  
s in s 0, a n d  N(z)  is t h e  c u m u l a t i v e  d i s t r i bu t i on  func t ion .  
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N ( z ) =  I~e-tdt 

,,(z) =12te-tdt/N(z) 

= 1--ze-Z/N(z) 
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(~9"(Z) = i2 t2e-tdt/N(z)--# 2 

= 2 p - - p 2 + z ( p  - 1) 
za[12 

P i  

N(z) - - - -  err (z/2)½ 

- -  l I:e-½tt-½dt 
¢(2zt) 

1 l:e-½tt½dt/N(z ) g(z) = / ( 2 ~ )  

= V ( 2 )  z½e-'~lN(z) 

z]3 

l S2e-½tta/9"dt]2V(z)--la2 

= 3p--~u%i--z(/.t - 1) 

4z~/45 

F r o m  t h e  de f in i t ion  of z we  h a v e  p(Imin.) = Iav.p(z) a n d  
a~(Imin.) =/~av.a~(z), a n d  thus ,  for  t h e  t w o  cases above ,  
we  h a v e  a p p r o Y i m a t e l y  

P1 P i  

t u ~ Imin./2 # ~ Imia./3 
a~~, l~aiz./l'2 o'2,~ 4./~ain./45 

F o r  p r ac t i c a l  purposes ,  t he se  va lues  m a y  be  t a k e n  as  t h e  
p r o p e r  ones  for  all  a cen t r i c  a n d  cen t r i c  space  g roups  for  
all  b u t  t h e  v e r y  f ines t  r e f i n e m e n t s . *  

E a c h  u n o b s e r v e d  re f lex ion  m u s t ,  t o  be  cons i s t en t  w i t h  
t h e  l eas t - squares  m o t i v a t i o n ,  be  e n t e r e d  in to  t h e  re-  
f i n e m e n t  w i t h  i ts  a p p r o p r i a t e  m e a n  v a l u e  a n d  we igh t ,  
as  d e t e r m i n e d  f r o m  t h e  t h e o r e t i c a l  d i s t r i bu t ion .  I t  is a 
m i s t a k e n  n o t i o n  t h a t  on ly  those  u n o b s e r v e d  re f lex ions  
w h i c h  h a v e  ~calc. > F ~  a t  a p a r t i c u l a r  r e f i n e m e n t  s t age  
shou ld  be  e n t e r e d  in  t h e  succeed ing  r e f i n e m e n t .  E v e n  in  
t h e  e v e n t  t h a t  all  t h e  ca l cu l a t ed  s t r u c t u r e  fac to r s  a r e  
less t h a n  t h e  m i n i m u m  obse rvab le  va lues ,  t hese  re f lex ions  
m u s t  p r o p e r l y  be  i n c l u d e d  in  t h e  n e x t  r e f i n e m e n t  t o  
o b t a i n  re l iable  e s t ima te s  of er ror ,  w h i c h  is one  of t h e  
m o s t  usefu l  f ea tu re s  of t h e  l eas t - squares  p rocedu re .  
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* The average intensity for a group of special reflexions 
m a y  differ by  an integral multiple from tha t  for general (hkl) 
reflexions. These multiples depend on the symmet ry  elements 
present and m a y  be as great as twelve; a table of their  values 
for all the space groups is given by  Rogers (1950). For  such 
reflexions, z mus t  accordingly be defined with  the local 
average being taken over the group characterized by  the  same 
multiple, or, better,  as the appropriate multiple t imes the  
local average for the non-special reflexions. However,  to the  
approximation considered above, this factor does no t  enter  
the expressions for the mean  values or variances of the  inten- 
sities. For example, the next  te rm in the series expansion for 
the variance in the acentric case is --z4/240, so tha t  the vari- 
ance of the intensity to this degree of approximation is 

2 2 2 @ Imin./12--z Imin./,,40. In the  present application, z will in- 
variably be considerably less than  uni ty ,  so tha t  the second 
term is very lmlmportant. I n  the very  rare case where i t  is 
large enough to be significant, use of the correct multiple is 
of course necessary. 
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