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analyser channel range coincides with the  useful range of 
white  radiation.  

The success of the technique depends on the  l inear i ty  
of response to quanta  of different energies which the  
proport ional  counter  main  gas const i tuent  possesses. 
Curran et al. (1949) have shown tha t  for argon up to an 
energy of 40 keY. l ineari ty is preserved to wi th in  

0.01%. The wavelength  distr ibution of white  radiat ion 
and  absorption characteristics of the  counter  mus t  be 
accurately known and maintained,  the  former demanding  
good X-ray  tube stabil i ty such as is achieved in the  
system developed by Stone (1955); this mainta ins  ou tpu t  
constant  to within 0.3 % over long intervals, which is 
adequate  for the  purpose in view. 

The lattice parameter  a for cubic crystals may  be found 
from a set of functions of the  form 

a ~ -- 
m 1 2 s i n 0  ' 

where m is the number  of observations. 
The error (aa) associated wi th  a has two main  compo- 

nents  due to wavelength  and angular imprecision; thus  

~a = ~ + 4 .  

Edmunds ,  Lipson & Steeple (1955) show tha t  ao ~ a~, 
so tha t  aa ~ (T~. 

If  we have m Laue diffraction spots indexed, then  the  
s tandard  error of a, expressed as a percentage of the  
mean,  is 

100 aa 100 a~ 0.05 
= 0 . 0 0 5 % ,  for m =  100. Vma Vm 

Thus in a part icular  case a could be computed  accurately 
to 1 par t  in 10 a, roughly an order of magni tude  worse 
than  in a precision analysis. We could then  proceed wi th  
a s tructure analysis and refinement,  which in m a n y  
instances would provide da ta  from more complicated sets 
of planes which are ext remely  sensitive to small shifts in 
atomic parameters.  

Mention might  also be made  of the  possible use of this 
technique in elucidating the  spurious pole figure max ima  
which occur in or ientat ion studies in metals  (Geisler, 
1954). I t  is felt t ha t  such procedures will be of consider- 
able use to metallurgical  crystallographers. 
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The construction of most  commercial ly available Weis- 
senberg apparatus  is unfor tunate ly  such tha t  the  reflec- 
t ions wi th  low 0 values obta ined from crystals wi th  
very short  reciprocal spacings are intercepted by the  
beam stop, and cannot  be measured.  There exist round- 
about  ways to remedy  this situation, e.g. addit ional  
oscillation photographs,  subst i tut ion of Fc for Fo in later 
stages of refinement,  and, of course, the  use radiat ion of 
longer wavelength.  A more practical procedure would 
appear to be the following: 

A si tuation is created where the  circle of reflection is 
smaller and the  Weissenberg spots are therefore recorded 
more spread out  on the  film. This may  be achieved by 
skewing the  camera so tha t  the  zero layer is photo-  
graphed at  non-orthogonal  incidence of the  X-ray beam. 

* Present address: Gates and Crellin Laboratories, Califor- 
nia Institute of Technology, Pasadena, California, U.S.A. 
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The degree of non-or thogonal i ty  (i.e. the  angle /~) will 
be d ic ta ted  by  the  reduct ion of the  circle of reflection 
tha t  one wishes to achieve. The angle p can therefore be 
chosen at  will, wi thin  the  limits of the  ins t rument .  

The me thod  is here applied to zero layers, since it is 
on such layers tha t  reflections wi th  lowest 0 values 
generally occur. 

In  practice the  procedure adopted  is simply this :  The 
camera is skewed to the  desired angle p, and  the  layer- 
line screen is aligned to bracket  the  direct beam in this 
chosen general inclination posit ion;  this will record the  
zero layer, and  it can be shown tha t  the  reflections will 
appear  on the  film in expanded  positions as though a 
wavelength  2/cos/~ had  been used. This ' long wavelength  
effect' is thus  achieved wi thout  change of the  target.  
On most  modern  Weissenberg cameras a t  40 ° non- 
or thogonal i ty  can be obtained,  i.e. an en largement  factor 
of about  1.3. 
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Dans cet te note  on g~in~ralise l 'emploi de la m~thode 
stat is t ique pour los groupes de t ranslat ion non primitifs. 
Les notat ions sent  celles du  m~moire (Bertaut,  1955) que 
cet te note  complete. Le facteur de structure normalis~ 
cont inue k &tre dSfini par 

t 
E(h) = ~, ¢i(h)~(h) (1) 

(~ part ie  t r igonom4tr ique;  ¢ facteur a tomique 'modifi4' ;  
h o m b r e  de positions ind~pendantes).  

Nons discuterons d 'abord  les propri~it~s de ~, ensuite 
cellos de ~. 

Soit T u n  groupo de translat ion non primitif  (A, B, C, 
I ,  R, F) d 'ordre  ~ (~ ---- 2 pour A, B, C, I ;  v = 3 pour R;  

= 4 pour F).  S i n  est l 'ordre de sym4trie (---- nombre  
de points (~quivalents) dans le groupe primitif  P ,  l 'ordre 
de sym~trie m dans le groupe correspondant  T sera 

m = ~n .  (2) 

Notons  par  ~ et  ~ les parties trigonom~itriques corre- 
spondantes  des facteurs de structure. Quand ~ =~ 0, 
o n  a 

~r = ~ .  (3) 

Rappelons que dans le groupe P on a pour une r~iflexion 
g~n~irale 

~ = n ,  (4) 

et pour uno r~flexion sp~ciale do poids stat is t ique p 

~ = ~ .  (5) 

De (3) et  (4) on d~dult que pour une r~flexion g$n~rale 

~ = ~'n = ~m. (6) 

L'ordre do t~anslation • das un  groupo T agit done 
exac tement  commo lo poids s tat is t ique p darts un  groupo 
P (e'est ~ dire le hombre  de points ~quivalonts est mul- 
tipli~i par un  facteur ~). 

Plus g~in6ralemont on a pour une r~iflexion de poids p 

~ = T p m .  (7) 

Pour les groupes P l e s  produits  ~(h)~(h'), e t  los puis- 
sances ~2, ~3 et  ~4 ont  6t~i lin~iaris6es sous la forme 

~7 ~(H,) (8) 
8 

dans des tables (Bertaut  & I)ulae, 1955). Pour  los produi ts  
et  puissances correspondantes des groupes T l e s  formes 
lin~aires (8) des tables res tent  valables k condit ion de les 
mult ipl ier  par T pour les produits  et  puissances d 'ordre  
deux, par T 2 pour les produits  et  puissances d 'ordre trois 
etc. 

dans (1) est toujours d~fini de fa~on que E(h) soit 
normalis6 (E(h) 9" = 1), c 'est  ~ dire tel que 

q)j(h) = fi(h)/WF(h)~. (9) 

On a done dans un  groupe de t ranslat ion T pour  une 
r6flexion de poids stat is t ique p 

t 

~j(h) =o~(h)/~/(2" p T m i f  j(h)~ ) . (10) 
i = l  

Souvent  il est possible de remplacer fj(h) par le nombre  
Z~- d'~ilectrons sur l ' a tome 3"- 

Avee les modification dderites ici, en particulier g r ~  
aux formules (3), (7) et  (10), fl est ais~ de transposer les 
r~sultats de la m~thode de d6terminat ion de signes et  
d 'approche directe (Bertaut,  1955) pour les groupes de 
t ranslat ion non primitifs. 
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Des tables do lin~arisation des produits  et  puissances des eiek = ~ gjk~eZ (l = 1 . . . . .  n) (1) 
factours do structure pr~isentent un  inter~t k la fois thee-  ~=1 
riquo ot pratique, ot~ les gjkl sent  des hombres  r6els ou complexes, on dit  

Inter~t  th~ioriquo: - -  Soit un  ensemble do q objots e i quo les e i const i tuent  la base d 'une  alg~bre (Bhagavantam 
(3. ---- 1 . . . . .  q). Si l 'on a & Venkatarayudu,  1951)4 


