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:Four i n t e r m e t a l l i c  c o m p o u n d s  h a v e  b e e n  r e p o r t e d  in  t h e  
y t t r i u m - c o p p e r  s y s t e m  (Daane  & S p e d d i n g ,  1957 ; 
D o m a g a l a ,  R a u s c h  & L e v i n s o n ,  1961). T h e  c rys t a l  
s t r u c t u r e  of one  of  t he se  c o m p o u n d s ,  YCu2,  is t h e  
s u b j e c t  of  th i s  c o m m u n i c a t i o n .  S t o r m  & B e n s o n  (1963) 
h a v e  d e t e r m i n e d  f r o m  p o w d e r  X - r a y  d a t a  t h a t  t h e  
c o m p o u n d  YCu2 is i s o s t r u c t u r a l  w i t h  CeCu2 (La r son  & 
Cromer ,  1961). W e  also f o u n d  th i s  a n d  d iscuss  h e r e  ou r  
i n d e p e n d e n t  d e t e r m i n a t i o n  of t h e  s t r u c t u r e  of YCu~ b y  
s ing le -c rys t a l  t e c h n i q u e s .  

Severa l  s a m p l e s  of YCu2,  p r e p a r e d  b y  c o n v e n t i o n a l  
a rc  m e l t i n g  t e c h n i q u e s ,  w e r e  e x a m i n e d  b y  p o w d e r  a n d  
s ing le -c rys ta l  m e t h o d s .  Cu K s  r a d i a t i o n  was  used .  Oscil- 
l a t i on  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  for  a n u m b e r  of 
s ingle  c rys t a l s  i n d i c a t e d  t h a t  t h e  c o m p o u n d  was  b o d y -  
c e n t e r e d  o r t h o r h o m b i e  w i t h  a=4.3, b = 6 . 9 ,  e=7.3 A. 
A D e b y e - S c h e r r e r  p a t t e r n  of YCu~ was  s u b s e q u e n t l y  
i n d e x e d  a n d  t h e  l a t t i ce  c o n s t a n t s  f o u n d  w e r e  a = 
4.308 _0.003, b -- 6.891+_0.008, c = 7 . 3 0 3 + 0 . 0 0 7  A. 
T h e s e  resu l t s  s u b s t a n t i a l l y  agree  w i t h  t hose  of S t o r m  
& B e n s o n ,  w h o  r e p o r t  a = 4.305 +_ 0.005, b = 6.800 +_ 0.005, 

= 7  315 +_0.005 A,  e x c e p t  for  t h e  b p a r a m e t e r .  

T a b l e  1. Final parameters in YCu~ from the least squares 
refinement 

Atom Posi t ion x y z B (A 2) 

Y 4e 0 ¼ 0-546 -t- 0.002 0.46 
Cu 8h 0 0-052 +- 0.002 0" 162 + 0.002 1.50 

T a b l e  2. Observed and calculated structure factors 
of YCu~ 

hkl .F o .Fc hkl Fo .Fc 
002 35 26 053 62 53 
004 47 --39 055 140 140 
006 98 83 060 127 -- 114 
008 64 -- 61 062 52 --48 
011 26 -- 16 064 18 -- 11 

013 89 83 071 71 -- 65 
015 124 125 073 46 --53 
017 38 46 075 24 -- 19 
019 29 25 082 91 72 
020 13 17 044 N.O. 19 

022 116 - 160 035 N.O. --6 
024 81 -- 100 046 N.O. 8 
026 73 82 057 N.O. 11 
031 129 -- 143 028 N.O. 26 
033 70 --85 066 N.O. -- 13 

037 84 --104 
040 154 136 
042 68 67 
048 40 --41 
051 82 -- 67 

* This work was suppor ted  in par t  by  the  National  Science 
Founda t ion .  

T a b l e  3. Interatomic distances in YCu9 

Y-2  Y 3-679/~ Cu-1 Y 3.114/~ 
Y-2  Y 3-508 Cu-2 Y 3-113 
Y-2  Cu 3-114 Cu-1 Y 2.982 
Y-4  Cu 3.113 Cu-2 Y 2.963 
Y-2  Cu 2.982 Cu-1 Cu 2.722 
5(-4 Cu 2.963 Cu-2 Cu 2.506 

Cu-1 Cu 2.474 

T h e  o r t h o r h o m b i c  u n i t  cell c o n t a i n s  f o u r  f o r m u l a  u n i t s  
of Y C u  2, a n d  t h e  c a l c u l a t e d  X - r a y  d e n s i t y  is 6"62 g . c m  -3. 
S y s t e m a t i c  absences  of r e f l ec t ions  f r o m  s ingle  c rys t a l s  
i n d i c a t e d  t h a t  t h e  space  g r o u p  is e i t h e r  Im2a or  Imma. 
Visua l  e s t i m a t i o n  of i n t ens i t i e s  f r o m  e q u i i n c l i n a t i o n  
W e i s s e n b e r g  p h o t o g r a p h s  w a s  m a d e  for  t w o  s ingle  
c rys ta l s .  F o r  c ry s t a l  A, (hkl) d a t a  w i t h  1 = 0 to  4 were  
o b t a i n e d ;  for  c ry s t a l  B,  (0kl) d a t a  w e r e  o b t a i n e d .  T h e  
r e su l t i ng  in t ens i t i e s  w e r e  c o r r e c t e d  for  L o r e n t z  a n d  
p o l a r i z a t i o n  fac to rs ,  b u t  o n l y  t h e  d a t a  for  c ry s t a l  A 
were  c o r r e c t e d  for  a b s o r p t i o n  s ince c ry s t a l  B was  v e r y  
i r r egu la r  in  shape .  

(h/c0), (h0l), a n d  (Okl) P a t t e r s o n  p r o j e c t i o n s  w e r e  f o u n d  
in s a t i s f ac to ry  a g r e e m e n t  on ly  w i t h  a p o s t u l a t e d  s t r u c t u r e  
in  w h i c h  fou r  y t t r i u m  a t o m s  a n d  e igh t  c o p p e r  a t o m s  are  
in t h e  4e a n d  8h e q u i p o i n t  pos i t ions ,  r e spec t i ve ly ,  of t h e  
space  g r o u p  Imma. Since  th i s  p o s t u l a t e d  s t r u c t u r e  is 
t h e  s a m e  as  t h e  s t r u c t u r e  of  CeCu2, t h e  p a r a m e t e r s  g i v e n  
for  CeCu 2 w e r e  c h o s e n  as t h e  t r i a l  p a r a m e t e r s  for  YCu~.  
T h e  t r i a l  s t r u c t u r e  of YCu2 w a s  r e f i ned  for  b o t h  sets  of  
i n t e n s i t y  d a t a  b y  t h e  d i a g o n a l  l e a s t - squa re s  m e t h o d .  
T h e  r e s idua l s  for  t h e  d a t a  for  c rys t a l s  A a n d  B w e r e  
f o u n d  to  be  16.6% a n d  13.6%, r e spec t i ve ly ,  a f t e r  15 
cycles  of r e f i n e m e n t .  T h e  p o s i t i o n a l  p a r a m e t e r s  o b t a i n e d  
f r o m  t w o  se ts  of d a t a  w e r e  a l m o s t  i den t i ca l .  T h e  r e su l t s  
of t h e  r e f i n e m e n t  of t h e  d a t a  for  c ry s t a l  B are  g i v e n  in  
Tab l e  1. T h e  c a l c u l a t e d  a n d  o b s e r v e d  s t r u c t u r e  f ac to r s  
for  th i s  d a t a  are  g i v e n  in T a b l e  2, a n d  t h e  i n t e r a t o m i c  
d i s t a n c e s  a re  g i v e n  in T a b l e  3. 

Al l  of t h e  c rys t a l s  of th i s  c o m p o u n d  w h i c h  w e r e  
e x a m i n e d  e x h i b i t  s o m e  t w i n n i n g ,  a n d  i t  w a s  e x p e c t e d  
t h a t  t h e  i n t e n s i t y  m e a s u r e m e n t s  w o u l d  be  s o m e w h a t  
in  er ror .  T h e  poss ib i l i t y  of  a p h a s e  t r a n s f o r m a t i o n  in 
th i s  c o m p o u n d  w h i c h  w o u l d  p r o d u c e  t h e  t w i n n i n g  is 
be ing  i n v e s t i g a t e d .  

W e  w o u l d  l ike  t o  t h a n k  R . F .  D o m a g a l a ,  A r m o u r  
R e s e a r c h  F o u n d a t i o n ,  for  p r o v i d i n g  one  of  t h e  a l loy  
samples .  
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