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m e n t ,  of w h i c h  a n  u n l i m i t e d  n u m b e r  of e x a m p l e s  can  be  
c o n s t r u c t e d ,  in w h i c h  t h e  absences  will be i ndeed  sys t em-  
a t ic  b u t  w i t h o u t  t h e  co r r e spond ing  s y m m e t r y .  Cons ider  
t h e  a t o m s  d iv ided  in to  two  or  m o r e  sets. T h e  m e m b e r s  
of t h e  f irst  set  h a v e  pos i t ions  re la ted ,  for  example ,  b y  a 
set  of gl ide p lanes .  T h e  m e m b e r s  of t h e  second  set  h a v e  
pos i t ions  r e l a t e d  b y  a set  of gl ide p lanes  para l le l  w i t h  
b u t  n o t  co inc iden t  w i t h  t h e  f irst  set.  S imi lar  s t a t e m e n t s  
a p p l y  to  t h e  o t h e r  a t o m i c  sets,  if any .  N o n e  of these  
'gl ide p lanes '  is a p r o p e r t y  of t h e  to t a l  a s sembly ,  be- 
cause  n o n e  ope ra te s  p r o p e r l y  on all t he  a toms .  T h e  s t ruc-  
t u r e  fac to r  of t h e  c rys t a l  is, howeve r ,  zero for r e f l e c t i o n s  
co r r e spond ing  to  absences  for  such  a gl ide p lane ,  a n d  
t hus  t he  i n t e n s i t y  d a t a  w o u l d  sugges t  t he  p resence  of t he  
gl ide p lane .  This  follows f rom t h e  fac t  t h a t  for a p p r o p r i a t e  
hkl each  set  has  zero s t r u c t u r e  fac tor ,  a n d  t h e  t o t a l  
s t r u c t u r e  f ac to r  is a vec to r  s tun of t he  set  s t r u c t u r e  factors .  
F o r  t he  absences  to  be per fec t ,  of course,  t h e  e l ec t ron  
d e n s i t y  of each  set  m u s t  co r r e spond  to  t h e  'g l ide  p lanes ' ,  
as i t  will  if t h e  a t o m s  a re  spher ica l .  

S imi lar  e x a m p l e s  can  be  c o n s t r u c t e d  in obv ious  w a y s  
for  screw axes,  for  c o m b i n a t i o n s  of screw axes  and  gl ide 
planes,  or  for  c o m b i n a t i o n s  of non-pr in f i t ive  t r an s l a t i ons  
w i th  sc rew axes  a n d  gl ide p lanes .  A n y  ex t i nc t i on  ru le  
c o m m o n  to  t h e  ' s y m m e t r i e s '  of t h e  sets  will  be o b e y e d  
b y  t h e  t o t a l  a s sembly .  

Consider  four  pa i r s  of  a t o m s  in  space  g r o u p  P2~, in  
pos i t ions  x, y, z; 2, ½ + y ,  ~ w i t h  x, y, z, r e s p e c t i v e l y :  

m, n, p 
m, t - -n ,  21+p 
q, r, 8 
q, u - -r ,  21+s. 

T h e  first  two  pai rs  cons ide red  a lone  h a v e  s y m m e t r y  
P2~/e w i t h  a cen t e r  of s y m m e t r y  a t  (O, ¼+½t, ¼). Simi- 
l a r ly  t h e  las t  two  pairs  h a v e  a cen t e r  a t  (0, ¼+½u, ~)- 
B u t ,  if t and  u a re  u n e q u a l  (meal 1), t h e  c o m p l e t e  as- 
s e m b l y  has  no  cen t e r  of s y m m e t r y  t h o u g h  t h e  a b s e n c e s  
co r respond  to  P2~/c. 

This  k ind  of a r r a n g e m e n t  is r a re  or  p e r h a p s  even  non-  
ex i s t en t  in N a t u r e .  B u t  i t  is n o t  u n r e a s o n a b l e  t h a t  i t  
could  occur  in subs t i t u t i on  or  de fec t  s t r u c t u r e s  w i t h  
la rge  u n i t  cells w h i c h  a re  based  on s imple  s u b s t r u c t u r e s .  
Such  s t a t e m e n t s  as 'The  s y s t e m a t i c  absences  p r o v e  t h a t  
t h e  space g r o u p  is P2~/c', of w h i c h  I h a v e  been  gu i l t y  
as  h a v e  o thers ,  a re  to  be  dep lored .  I t  does  n o t  seem to  be  
u n r e a s o n a b l e  to  say  t h a t  t h e  space  g r o u p  is d e t e r m i n e d  
on ly  w h e n  a s t r u c t u r e  is f o u n d  w h i c h  is in  s a t i s f ac to ry  
a g r e e m e n t  w i t h  t h e  d a t a .  W'e shou ld  r e m e m b e r  t h a t  
probable space group m e a n s  ju s t  t h a t .  

This  w o r k  was  p e r f o r m e d  u n d e r  t h e  ausp ices  of t h e  
U.S.  A t o m i c  E n e r g y  Commiss ion .  
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L a  s t r u c t u r e  d u  compos6 Fe2Os-Cu~O est  eonnue  depu is  
l o n g t e m p s  (Seller  & T h o m s o n ,  1935): r h o m b o ~ d r i q u e ,  
g r o u p e  d ' e space  R'3m-D~d, Cu en  (0, 0, 0), F e  en  (21, 21, 21), 
2 0  en  ±(91 , ~ , ~ ) .  Conf i rma t ion  en  a 6t6 donn6e  pa r  
P a b s t  (1946a, b). N o u s - m 6 m e s  a v o n s  pr6eis6 (De lorme  & 
B e r t a u t ,  1953) p a r  u n  calcul  d%nerg ie  61eetrosta t ique que  
la fo rmule  la  p lus  p robab l e  6ta i t  Fe+++Cu+O~ - - .  

D ' a u t r e s  compos6s  i somorphes  on t  d6j£ ~t6 signal6s:  
Co~Oa-Cu20 ( B e r t a u t  & De lo rme ,  1954) e t  Cr203-Cu20 
(Stroupe,  1949); pou r  ce de rn ie r  l ' a u t e u r  ne  d o n n e  pas  
le g roupe  d ' espace .  

N o u s  a v o n s  p u  en  ob t en i r  u n  n o u v e a u :  A120~-Cu20 
par  d6compos i t ion  e t  chauf fage  ~ 1200 ° C. k l ' a i r  d ' u n  
m61ange de  n i t r a t e s  d ' a l u m i n i u m  et  de  cu ivre .  

Le  T a b l e a u  1 r a s semble  les d ivers  r~sul ta ts .  
P o u r  Cr203-Cu~O A la su i te  d ' u n e  d tude  p a r a m a g n 6 -  

t ique  effectu6e avec  R.  B e n o i t  nous  avons  o b t e n u  u n e  

dr0ito e0rreete de Curie-Weiss d'0fi l'0n d~dui~ la c0n- 
s t a n t e  de  Curie  mol6eu la i re  Cm = 1,74, n n  m o m e n t  

effect if  de  3,74~uB et  u n e  t e m p 6 r a t u r e  de  Curie p a r a m a g -  
n6 t ique  de  --178 ° K .  Ce r6su l t a t  conf i rme  l ' h y p o t h ~ s e  
de  la fo rmule  Cr~+++Cu~+O4 - - ,  a t t r i b u a n t  le m o m e n t  
thdor ique  de  3,87pB ~ l ' ion  Cr l l~ .  

Je remereie M. Bertaut, maitre de reeherches, pour ses 
consefls au cours de cette dtude. 
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Compos6 

Fe2Oa-Cu20 

Co2Oa-Cu~O 

Cr2Oa-Cu20 

A12Oa-Cu20 

T a b l e a u  1 

Param~tres 
r 

Notat ion hexagonale 

a = 3,03, c = 17,09 

a = 2,85, c = 17,16/~ 

a ---- 2,97, c = 17,07 A 

a = 2,86, e = 16,94 A 

Notat ion rhombo~drique 

a =  5 ,96A,  a =  29 ° 26' 

a = 5,95/~, c¢ = 27 ° 42' 

a =  5,94/~, a =  29 ° 

a =  5,88/~, a =  28 ° 8' 

Distance 
.M-O (A) 

1,99 

1,90 

1,96 

1,90 

Rayon  
ionique 

M+++ (A) 
0,67 

0,58 

0,64 

0,58 

Distance 
Cu-O (A) 

1,90 

1,90 

1,90 

1,88 


