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Fig. 1. (a) Variations of f2(O, Dr) with pt for 0¢ = 60 °. Curves for 20 ---- 10 °, 20 °, 40 ° and 50 ° lie between curves for 20=30 ° and 60 °. 
(b) Variation of R with p2t for (Pm)½2/(pm)~=O'14. Curves for 202----10% 20 ° and 40 ° lie close to curve for 202----30 °. 

r ecorded .  This  a r r a n g e m e n t  is also c o n v e n i e n t  because  it  
n e a r l y  r ep resen t s  t h e  cond i t ion  for  m i n i m u m  exposure  
t i m e  to  r eco rd  )t ref lexions  over  a r ange  of Bragg  angle  
f r o m  0 ° to  45 °. 

F ina l ly ,  a l t h o u g h  this  inves t iga t ion  has  boon r e l a t e d  
to  t he  g e o m e t r y  of t he  de Wolff  camera ,  no d o u b t  t he  
genera l  conclusions  r e a c h e d  will a p p l y  to  a n y  Guinier-  
t y p e  c a m e r a  inco rpora t ing  a q u a r t z - c r y s t a l  mono-  
c h r o m a t o r .  
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One of us has recently proposed a scheme for determining 
a crystal structure factor in the presence of extinction 
by the use of polarized X-rays (Chandrasekhar, 1956). 
The ability to obtain polarized neutrons offers shnflar 
possibilities in magnetic substances. Consider a crystal 
in which the extinction is less than 20 % being irradiated 
with monochromatic neutrons. The integrated reflexion 
can be written as 

.RO = aJF]~--fllFJ 4 , 
where  

vitae-9. W e-~Vo't 

V~ sin 20 ' 

and fl involves certain geometrical factors which deter- 
mine  the  a m o u n t  of ex t inc t ion  present .  H e r e  

V = vo lume  of t h e  c rys ta l ,  
e -~w -- D e b y e - W a l l e r  t e m p e r a t u r e  fac tor ,  

e -2va*" = b e a m  a t t e n u a t i o n  fac to r  due  to  absorp t ion ,  etc. ,  
Vo = un i t  cell vo lume ,  
F = s t r u c t u r e  fac tor .  

T h e  s t r u c t u r e  fac to r  F is t he  s u m  of t h e  nuc l ea r  a n d  
m a g n e t i c  s t r u c t u r e  fac tors  Fly a n d  F ? .  I f  t he  n e u t r o n s  
are  polarized,  it can  be a r r a n g e d  so t h a t  F p  is e i the r  
posi t ive  or nega t ive .  F o r  t he  two  cases 
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T a b l e  1. R°+/R°¢ as a function of x and A 

5 9 9  

x\A 1.0 1-1 1-2 1.3 1.4 1.5 1-6 1.7 1.8 1-9 

0 . 3  . . . . . . . . . .  

0.4 . . . . . . .  0-1587 0-1660 0-1734 
0.5 . . . . .  0.0957 0-1012 0.1068 0-1123 0-1179 
0.6 - -  - -  - -  0.0527 0.0564 0.0602 0.0639 0.0677 0.0714 0-0752 
0.7 - -  - -  0.0272 0.0294 0.0315 0-0337 0.0359 0.0381 0.0403 0.0425 
0.8 ~ 0.0110 0.0120 0.0129 0.0139 0-0149 0.0159 0.0169 0-0179 
0.9 0.0025 0.0028 0.0030 0.0033 0 . 0 0 3 5  0 - 0 0 3 8  0 . 0 0 4 0  - -  - -  - -  

1.0 0.0 0.0 0.0 0.0 0.0 . . . . .  

~ A 2.0 2.1 2-2 2.3 2.4 2-5 2-6 2-7 2.8 2-9 

0 " 0  . . . . . . . . . .  

0.1 . . . . . . .  0-6290 0.6357 0-6424 
0.2 - -  - -  - -  0.4021 0.4109 0-4198 0.4287 0.4376 0-4465 0.4554 
0.3 0.2581 0.2668 0.2755 0.2842 0.2929 0-3016 0.3103 0.3190 0.3277 0-3364 
0.4 0.1807 0.1881 0.I954 0.2027 0.2101 0.2174 0.2248 0.2321 0-2395 0.2468 
0.5 0.1234 0.1290 0.1346 0.1401 0-1457 0.1512 0-1568 - -  - -  - -  
0.6 0.0789 0.0827 0.0864 0.0902 . . . . . .  
0.7 0.0447 . . . . . . . . .  
0.8 . . . . . . . . . .  

x \ A  3.0 3.1 3.2 3.3 3-4 3-5 3.6 3.7 3-8 3-9 

0.0 - -  - -  - -  1 . 0  1 - 0  1 - 0  1 - 0  1 - 0  1-0 1.0 
0.1 0.6491 0.6558 0.6625 0.6692 0.6759 0.6826 0-6893 0-6959 0-7026 0-7093 
0.2 0.4643 0-4732 0.4821 0.4910 0.4998 0-5087 0.5176 0.5265 0-5355 0.5444 
0.3 0-3451 0-3538 0-3625 0.3712 0.3799 0.3886 . . . .  
0.4 0-2542 . . . . . . . . .  
0 ' 5  . . . . . . . . . .  

x•A 4.0 4.1 4.2 4.3 4-4 4-5 4-6 4.7 4-8 4-9 

0.0 1-0 1.0 1 . 0  1-0 1.0 1-0 1-0 1-0 1.0 1.0 
0.1 0-7160 0.7227 0.7294 0.7361 0.7428 0.7495 0.756I 0.7630 0-7696 0.7762 
0.2 0.5533 0.5622 0-5710 . . . . . . .  
0.3 . . . . . . . . . .  

x\A 5.0 . . . . . . . . .  

0.0 1.0 
0.1 

/ ~  = ~ ( F N + F ~ ) ~ - Z ( F ~ + F p )  4 , 

R ~  = ~ ( F ~ - - F ~ ) ~ - - ~ ( F ~ - - F p )  ' . 

E l i m i n a t i n g  fl, w e  g e t  

w h e r e  
x --- IF2]/JF~vJ a n d  A ---- 4aF~v/R~. 

I f  t h e  n u c l e a r  s c a t t e r i n g  is k n o w n ,  x c a n  b e  e v a l u a t e d  
f r o m  a m e a s u r e m e n t  of  R~ a n d  R~.  W i t h  n o  e x t i n c t i o n ,  
A = 4 ( l + x )  -~ a n d  w i t h  2 0 %  e x t i n c t i o n  o n  R+,  A---- 
5 ( 1 + x ) - %  T h e r e f o r e ,  x c a n  t a k e  al l  p o s i t i v e  v a l u e s  be -  
t w e e n  (4 /A)½--1  a n d  (5 /A)½--1 .  U s i n g  t h e s e  l imi t s ,  a 
t a b l e  ( T a b l e  1) h a s  b e e n  p r e p a r e d  w h i c h  g ives  v a l u e s  
of  R~/R°+ fo r  d i f f e r e n t  v a l u e s  of  x r a n g i n g  f r o m  0.0  
t o  1-0 a n d  d i f f e r e n t  v a l u e s  of  A .  T h e s e  t a b l e s  m a y  b e  
u s e d  t o  d e t e r m i n e  x e i t h e r  b y  e x t r a p o l a t i o n  or  m o r e  
a c c u r a t e l y  b y  p l o t t i n g  c u r v e s  c o n n e c t i n g  R~/R°~ a n d  x, 
a f t e r  h a v i n g  f i x e d  A fo r  t h e  p a r t i c u l a r  e x p e r i m e n t .  

M h J 

T h e  a b o v e  e q u a t i o n s  a p p l y  o n l y  w h e n  t h e  n e u t r o n s  a r e  
p e r f e c t l y  p o l a r i z e d  a n d  h e n c e ,  in  a n  a c t u a l  e x p e r i m e n t ,  
t h e  i n t ens i t i 0 s  h a v e  t o  b e  c o r r e c t e d  fo r  a n y  d e p o l a r i z a -  
t i on .  

T h e  a d v a n t a g e  of  t h i s  t e c h n i q u e  is e v i d e n c e d  in  a c a se  
s u c h  a s  n i c k e l  m e t a l  w h e r e ,  f o r  t h e  111 r e f l e x i o n ,  t h e  
m a g n e t i c  c o n t r i b u t i o n  t o  t h e  s c a t t e r i n g  b y  u n p o l a r i z e d  
n e u t r o n s  is N 1 % ,  w h e r e a s  t h e  d i f f e r e n c e  in  t h e  i n t e -  
g r a t e d  r e f l e x i o n  b e t w e e n  t h e  t w o  s t a t e s  of  p o l a r i z a t i o n  
is --~ 4 0 % .  I n  a d d i t i o n ,  c e r t a i n  a s p e c t s  o f  t h e  b a n d  a n d  
H e i s e n b e r g  t h e o r i e s  of  f e r r o m a g n e t i s m  c a n  b e  s t u d i e d  in  
N i C u  a l loys .  

W e  a r e  i n d e b t e d  t o  D r  R .  N a t h a n s  fo r  s u g g e s t i n g  t h i s  
t e c h n i q u e  fo r  n e u t r o n s .  O n e  o f  u s  (S. C.) is g r a t e f u l  t o  
t h e  R o y a l  C o m m i s s i o n  fo r  t h e  E x h i b i t i o n  of  1851 for  t h e  
a w a r d  of  a s c h o l a r s h i p .  
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