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T h e  trait-cell  d imens ions  of a c rys ta l  are  usua l ly  de te r -  
m i n e d  f rom Wei s senbe rg  pho tog raphs .  F o r  ob t a in ing  
a c c u r a t e  values ,  i t  is essent ia l  to  cor rec t  the  va lues  of 
B r a g g  angles  of d i f fe ren t  ref lexions for t he  errors  ar is ing 
due  to  ' f i lm sh r inkage '  a n d  u n c e r t a i n t y  in t he  rad ius  of 
t h e  f i lm due  to  its f ini te  th ickness .  

These  er rors  can  be e l i m i n a t e d  b y  the  m e t h o d  of Brad-  
ley  & J a y  (1932), by  cas t ing  on the  f i lm shadows  of two  
-knife edges a t  k n o w n  angu l a r  separa t ion .  The  second 
m e t h o d ,  m o s t  c o m m o n l y  e m p l o y e d  in this  l a b o r a t o r y  is 
to  spr inkle  pu re  a l u m i n i u m  dus t  on t he  c rys ta l ,  so t h a t  
p o w d e r  p h o t o g r a p h  of a l u m i n u m  is supe r imposed  on the  
Weis senberg  p h o t o g r a p h  of t he  crys ta l .  Since t he  angles  
for t he  p o w d e r  lines of a l u m i n u m  are  lmown,  the  fi lm 
m a y  be c o m p l e t e l y  ca l ib ra ted .  

A m e t h o d  g iven  in th is  no te  requi res  ne i t he r  t he  
sharp  edges nor  t he  s t a n d a r d  subs t ance  for cor rec t ing  the  
f i lm of zero- layer  Weis senberg  pho tog raphs .  

Consider  the  zero- layer  Weis senberg  p h o t o g r a p h s  w i th  
- - 

b as t he  r o t a t i o n  axis.  Le t  hO1 a n d  hO1 ref lec t ions  be 
s e p a r a t e d  by  a d i s tance  p a long the  t r ans l a t i on  of t he  
fi lm. Le t  us t ake  the  d i rec t ion  of m o t i o n  of t he  f i lm as t he  
X axis a n d  p e r p e n d i c u l a r  to t h a t  as Y axis.  I t  is easy  to 
see t h a t  t he  d i s tance  p a long the  X axis cor responds  to 
t he  d i s t ance  of t r ans l a t i on  of t he  fi lm, du r ing  wh ich  the  
c rys ta l  has  r o t a t e d  by  180 ° , s ince the  two ref lect ions  are  

due  to t he  hOl a n d  hO1 planes.  I n  zero- layer  pho tog raphs ,  
Bragg  p lanes  are  paral le l  to  the  ro t a t i on  axis,  wh ich  
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the re fore  wil l  give s t r a igh t  s t reaks  of w h i t e  r a d i a t i o n  in 
Weis senberg  pho tog raphs .  T a k i n g  t h e  angle  of incl ina-  
t ion  of these  s t reaks  to  t h e  X axis  as ~, we can  eas i ly  
see t h a t  p t a n  ~ in Y-d i rec t ion  will also co r r e spond  to  
180 ° of r o t a t i on  of the  crys ta l .  Thus  a k n o w l e d g e  of t he  
Y coord ina tes  on ly  of t he  ref lec t ions  will  y ie ld  t he  B r a g g  
angles  0 in degrees  of ref lec t ions  b y  the  fo l lowing re l a t ion  

0 = 180Y/(p  t a n  ~v) 

t a n  ~, m a y  be d e t e r m i n e d  f rom the  coord ina te s  of a n y  
two  poin ts  on a v e r y  p r o m i n e n t  w h i t e - r a d i a t i o n  s t r eak .  
S u b s t i t u t i n g  this  va lue  of t a n  y, to  t he  above  re la t ion ,  
all t he  quan t i t i e s  are  k n o w n  abso lu te ly ,  a n d  hence  t h e  
fi lm shr inkage  er rors  are  e l im ina t ed  a u t o m a t i c a l l y  wi th -  
ou t  a n y  e x t r a  s t a n d a r d  line. 

The  Bragg  angles  wh ich  differed b y  even  more  t h a n  
3 ° on d i f fe rent  f i lms for A n t h r o n e  crys ta l ,  before  th i s  
cor rec t ion  is appl ied ,  were  found  to  agree  w i t h i n  0-5 ° 
(which cor responds  to  0.5 ram.  for t he  c a m e r a  used b y  us). 

The  a u t h o r  is g ra te fu l  to Prof .  K .  Bane r j ee  for  his  
ve ry  va luab le  suggest ions  a n d  k ind  e n c o u r a g e m e n t .  
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In  a r ecen t  pape r  b y  Vand ,  E i l a n d  & P e p i n s k y  (1957) 
it was  shown t h a t  t he  a tomic  sca t t e r ing  factor ,  f ,  can  
be a p p r o x i m a t e d  as a func t ion  of sin 0 = x, as far as 
0 ----- 90 ° for Cu K a  by  an  express ion  of t he  fo rm 

f (x )  = A exp ( - -ax~)+B exp (--bx 2) 

a n d  it  was  sugges ted  t h a t  a b e t t e r  fit  as far  as 0 ---- 90 ° 
for Mo K a  could  be o b t a i n e d  b y  an  express ion  

f (x )  = A exp ( - -ax2)+B exp (--bx2)+C . 

W e  have  ca l cu la t ed  va lues  of t he  p a r a m e t e r s  A , a , B , b  
a n d  C us ing  the  fol lowing modi f i ca t ions  to  the  m e t h o d  
of Vand ,  E i l a n d  & P e p i n s k y  (1957): 

(1) W e  have  chosen as our  rec iprocal -space  va r iab le  
s ---- sin 0/A r a t h e r  t h a n  x = sin 0; t he  va lues  of a a n d  b 
a re  t h e n  i n d e p e n d e n t  of t he  va lue  of ;t. 

(2) W e  have  re laxed  the  cond i t ion  t h a t  

A + B + C  = N 

w h e r e  N is t he  n u m b e r  Of e lec t rons  in t he  a t o m  or ion;  
t he  e n f o r c e m e n t  of th is  cond i t ion  is e q u i v a l e n t  to  g iv ing  
the  po in t  for s -- 0 a we igh t  equal  to  t he  s u m  of t h e  
we igh t s  of all the  o the r  po in ts  f i t ted ,  a n d  we feel t h a t  i ts  
r e l axa t ion  al lows an  i m p r o v e d  fit  over  t he  more  useful  
r ange  of s values .  

(3) Since mos t  of the  d a t a  used  in c rys t a l log raph ic  

w o r k  occur  a r o u n d  s -- 0.5, we have  appl ied  a w e i g h t i n g  
fac tor  of t he  fo rm exp ( - - ( s - -0 .5 )  2} to  the  leas t - squares  
f i t t ing  p rocedure  so t h a t  t he  ' m i d d l e '  of t he  curve  has  
t he  best  a g r e e m e n t  wi th  the  t a b u l a t e d  da ta .  

The  leas t - squares  f i t t ing  was  o e r f o r m e d  on E D S A C  I I  
us ing as an  ini t ial  a p p r o x i m a t i o n  the  va lues  g iven  b y  
Vand ,  E i l a n d  & P e p i n s k y  (1957) a f te r  su i table  conver -  
sion of t he  va lues  of a a n d  b; t he  resul ts  o b t a i n e d  are  
g iven  in Table  1 t o g e t h e r  w i th  the  va lue  of 


