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T h e  Ba(WC) t y p e  of s t r u c t u r e  was  h i t h e r t o  desc r ibed  in 
two  w a y s :  

e i t he r  D~a, P6/mmm, w i t h  

l W :  in  l a  0 , 0 , 0 .  

1 C  a t  r a n d o m  in 2 d  ½,2 ~,½; ],½,½. 
or D~h, P-6m2, w i t h  

l W :  in l a  0 , 0 , 0 .  

l C :  in l d  ½,~,½. 
o r l f  ~ ½,½ 

T h e  l a t t i ce  cons t an t s  are :  

a = 2 . 9 0 6 5 ,  c = 2 . 8 3 6 6  A (Pearson,  1958) . 

These  a l t e rna t i ve s  can  be  r ead i ly  d i s t ingu i shed  us ing  
the  n e u t r o n - d i f f r a c t i o n  m e t h o d  since t h e  c o h e r e n t  scat-  
t e r ing  a m p l i t u d e  of t h e r m a l  n e u t r o n s  for  c a r b o n  is 
0 .66 .10  -z2 era. as c o m p a r e d  w i t h  0 .47 .10  -12 cm.  for  
t ungs t en .  

T h e  e x p e r i m e n t  was  ca r r ied  o u t  us ing  1.41 /~ n e u t r o n s  
re f lec ted  f rom a n  A1 m o n o c h r o m a t o r  cu t  a long t h e  (100) 
p lane .  T h e  p r o p o r t i o n  of second-o rde r  r ad i a t i on  in t he  
m o n o c h r o m a t i c  b e a m  was  f o u n d  to  be  5O/o . Measure-  
m e n t s  up  to  2 0 - - 8 0  ° we re  m a d e  a u t o m a t i c a l l y  on the  
n e u t r o n  s p e c t r o m e t e r  des igned  b y  Bl inowski  (1958). 
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Fig. 1. Neutron diffraction pat tern of WC. 

Counts  were  t a k e n  each  10' of s ca t t e r ing  angle  in t h e  p e a k  
a rea  a n d  each  30' on t h e  b a c k g r o u n d  line. T h e  c o u n t i n g  
t i m e  was  14 min .  W C  powder ,  2/~ g ra in  size, ana ly t i c a l l y  
a n d  X - r a y  cont ro l led ,  c o n t a i n e d  in an  a l u m i n i u m  t u b e  
15 m m .  in d i a m e t e r  was  used .  A neu t ron -d i f f r ac t i on  
p a t t e r n  of W C  is s h o w n  on Fig .  1. A s u m m a r y  of ob- 
se rved  a n d  ca l cu la t ed  in tens i t ies  is g iven  in Tab le  1. 

Tab le  1. Neutron diffraction data for W C  

Ic Ic 
for space for space 

group group 
hbil Ia P6/mmm P6m2 
0001 1 0.67 0.67 
1010 13 0.79 13-10 
1011 43 28.90 42.70 
1120 16 18-40 18.40 
0002 8 5.88 5.88 
1121 1 0.95 0.95 
2020 4 0.23 3-57 
1012 8 0.45 7-36 
2021 18 13-60 19.25 

T h e  R fac to r  de f ined  as:  

R = Z(Io - Ic)/,F, Io 

is 0.47 for  P6/mmm a n d  0.07 for  P-6m2. This  leaves  no  
d o u b t  t h a t  t h e  space g roup  for  Bh t y p e  of s t r u c t u r e  
shou ld  be  P-6m2 w i t h :  

l W :  in  l a  0 , 0 , 0 .  

1 C: in I f  2 1 ~-, 3, 1 • 

F o r  th is  case t h e  t e m p e r a t u r e  f ac to r  as d e t e r m i n e d  
f rom the  slope of t h e  p lo t  of l o g a r i t h m  of Io/I¢ versus  
sin 2 0/~t 2 is 2B = 2 . 2 2  /~2. 
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Whi l e  a t t e m p t i n g  to  o r i en t a t e  a c leavage  f r a g m e n t  of a 
h igh ly  absorb ing  mine ra l  in an  X - r a y  d i f f rac t ion  camera ,  
we were  faced  w i t h  a smal l  d i f f icu l ty  w h i c h  led to an  
i m p r o v e m e n t  in t h e  t e c h n i q u e  used  for se t t ing  a g iven  
zone axis para l le l  to  t h e  r o t a t i o n  axis of t he  camera .  

T h e  t e c h n i q u e  usua l ly  e m p l o y e d  w h e n  the  zero l aye r  
l ine is recognizable  on the  f i lm a n d  the  m i s o r i e n t a t i o n  
is smal l  is t h a t  of Weisz  & Cole (1948) w h i c h  m a k e s  use 

of a doub le  osci l la t ion (or a doub le  Laue)  p h o t o g r a p h  in 
c o m b i n a t i o n  w i t h  t h e  fo rmulae  of t I e n d e r s h o t  (1937): 

dz = R sin 20 sin i£ 

d .  = R( 1 - cos 20) sin i . ,  (1) 

w h e r e  R is t he  r ad ius  of t h e  cy l indr ica l  c a m e r a ;  i~ a n d  i .  
a re  the  angu l a r  er rors  on t h e  two  arcs  of t h e  g o n i o m e t e r  


