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P r e v i o u s  s t r u c t u r a l  i n v e s t i g a t i o n s  of c o m p o u n d s  in t h e  
c e r i u m - n i c k e l  s y s t e m  h a v e  b e e n  a d e q u a t e l y  d i scussed  in 
r e c e n t  p a p e r s  b y  C r o m e r  & L a r s o n  (1959) a n d  C r o m e r  & 
Olsen  (1959). T h e  s t r u c t u r e  of Ce3Ni is c u r r e n t l y  be ing  
s t u d i e d .  N o  p r e v i o u s  s t r u c t u r e  s t u d i e s  h a v e  b e e n  r e p o r t e d  
fo r  t h e  c o m p o u n d  CeNi.  

S a m p l e s  of CeNi  w e r e  p r e p a r e d  b y  m e l t i n g  t h e  con-  
s t i t u e n t  e l e m e n t s  in  s t o i c h i o m e t r i e  p r o p o r t i o n s  in v a c u o .  
T h e  m e l t  was  coo led  s lowly  to  a l low for  b e t t e r  c rys ta l l iza-  
t i on .  A p o r t i o n  of one  s a m p l e  was  a n n e a l e d  b u t  th i s  
t r e a t m e n t  g a v e  n o  i m p r o v e m e n t  in  t h e  c rys t a l l i za t ion .  

I n v e s t i g a t i o n s  of CeNi  were  m a d e  u s i n g  osc i l l a t ion  a n d  
W e i s s e n b e r g  p h o t o g r a p h s  (Mo Ka).  CeNi  was  f o u n d  to  
b e  o r t h o r h o m b i e  w i t h  

a 0 = 3 . 7 7  +0 .01 ,  b 6 = 10.46 _+0.02, c o =4 .37_+0 .01  /~ .  

O n l y  t h e  fo l lowing  re f l ec t ions  w e r e  o b s e r v e d :  

T a b l e  1. Observed and calculated structure factors 
for CeNi  

k 1 Fo Fc 
0 2 273 --223 
0 4 94 105 
0 6 53 -- 42 
2 0 0 23 
4 0 148 -- 177 
6 0 0 16 
8 0 41 39 

10 0 51 60 
12 0 0 -- 13 
14 0 56 43 

2 1 127 -- 115 
4 1 112 124 
6 1 104 127 
8 1 64 -- 78 

10 1 59 -- 66 
12 1 52 32 
2 2 28 -- 14 
4 2 129 133 
6 2 O - - 1 5  
8 2 45 --33 

l0 2 47 50 
2 3 60 71 
4 3 69 -- 70 
6 3 69 -- 80 
8 3 50 52 

10 3 50 45 
2 4 0 3 
4 4 6 4  - -  
6 4 0 
8 4 0 - -  

10  4 0 
2 5 O -- 
4 5 48 
6 5 0 - -  
8 5 0 - -  
2 6 0 

Where F o = 0, the  reflection was no t  
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observed. 
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hkl, h + k = 2n ; hO1, l = 2n . 

Space  g r o u p s  d i s p l a y i n g  t h e s e  c o n d i t i o n s  for  n o n - e x -  
t i n c t i o n  a re  Cmc21 a n d  Cmcm. F r o m  t h e  o b s e r v e d  
d e n s i t y  a n d  cell d i m e n s i o n s ,  Z = 4. T h e  c a l c u l a t e d  d e n s i t y  
of 7.65 g . cm.  -a is in  g o o d  a g r e e m e n t  w i t h  t h e  o b s e r v e d  
d e n s i t y ,  7-51 g . cm.  -a. 

T h e  ax ia l  r a t i o  a n d  cell c o n t e n t s  s u g g e s t  a s i m i l a r i t y  
to  t h e  T I I  s t r u c t u r e  w i t h  t h e  space  g r o u p  Cmcm (He lm-  
ho l tz ,  1936). A t o m s  of c e r i u m  a n d  n icke l  we re  p l a c e d  in  
p o s i t i o n s  0Y¼, 0y~, ( +  000, 11 -~0)  to  c o r r e s p o n d  to  t h e  T l I  
s t r u c t u r e .  Okl re f l ec t ions  were  v i sua l l y  e s t i m a t e d  f r o m  
t h e  W e i s s e n b e r g  p h o t o g r a p h  a n d  c o r r e c t e d  for  t h e  
L o r e n t z - p o l a r i z a t i o n  f a c t o r  (Buerger ,  1941), b u t  n o t  for  
a b s o r p t i o n .  V a r i o u s  y p a r a m e t e r s  we re  t r i e d  u n t i l  a 
gene ra l  a g r e e m e n t  w i t h  t h e  e s t i m a t e d  i n t ens i t i e s  w a s  
r e a c h e d .  T h e  t r i a l  p a r a m e t e r s  were  YCe = 0-14 a n d  yNi=  
0.42. 

T h e  y p a r a m e t e r s  w e r e  r e f ined  b y  t h e  l e a s t - s q u a r e s  
method using the Maniac II computer. The form factor 
for  c e r i u m  was  t a k e n  f r o m  Internationale Tabellen (1935) 
a n d  t h e  f o r m  f a c t o r  of Vie rvo l l  & O g r i m  (1949) was  
u s e d  for  n icke l .  T h e  s i m u l t a n e o u s  r e f i n e m e n t  of t w o  
p o s i t i o n  p a r a m e t e r s ,  t w o  i so t rop ic  t e m p e r a t u r e  f a c to r s  
a n d  a scale  f a c t o r  w a s  ca r r i ed  t h r o u g h  f ive  cycles  a t  
w h i c h  p o i n t  t h e  p a r a m e t e r  sh i f t s  b e c a m e  less t h a n  t h e  
s t a n d a r d  d e v i a t i o n .  T h e  f ina l  r e su l t s  of t h e  l e a s t - s q u a r e s  
r e f i n e m e n t  a re :  

Yce=0-139  _+0"002, y_~i= 0.428 _+0"004, 

B c e =  2"3 _+0"5 × 10 -16 cm.  2, B~u = 3"12 _+ 1.1 × 10 -16 cm.  ~, 

R = 15"8%. T h e  o b s e r v e d  a n d  c a l c u l a t e d  s t r u c t u r e  f ac to r s  
a re  g i v e n  in T a b l e  1. T h e  h i g h  r e s idua l  e r ro r  c an  be  
a c c o u n t e d  for  s ince  on ly  24 Okl re f l ec t ions  were  a c t u a l l y  
o b s e r v e d  a n d  all r e f l ec t ions  were  s o m e w h a t  b r o a d e n e d .  

T h e  i n t e r a t o m i c  d i s t a n c e s  for  n e a r  n e i g h b o r s  a re  as  
fo l lows:  Ce-Ce,  3.63, 3.70 a n d  3.77 /~; :Ni-iNi, 2-66 a n d  
3.77 • ;  Ce -Ni ,  2.91, 2-97 a n d  3.01 A. 

T h e  CeNi  s t r u c t u r e  c o r r e s p o n d s  c lose ly  to  t h a t  of  
Pu_Ni as r e p o r t e d  b y  C r o m e r  & R o o f  (1959). 

T h e  a u t h o r s  are  i n d e b t e d  to  R .  E .  T a t e ,  D.  T.  C r o m e r  
a n d  A. C. L a r s o n  of t h e  Los  A l a m o s  Scient i f ic  L a b o r a t o r y  
for  p r e p a r a t i o n  of t h e  s a m p l e s  a n d  c o m p u t a t i o n s .  
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