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A graph ica l  e x t r a p o l a t i o n  m e t h o d  for  t h e  a c c u r a t e  de te r -  
m i n a t i o n  of  t he  uni t -ce l l  d imens ions  of  cubic  subs t ances  
f r o m  h igh-angle  ref lexions on  a p o w d e r  p h o t o g r a p h  was  
desc r ibed  b y  B r a d l e y  & J a y  (1932). More  r e c e n t l y  Ne l son  
& R i l ey  (1945) a n d  T a y l o r  & Sinclair  (1945)have  desc r ibed  
g raph ica l  plots  wh ich  are  l inear  d o w n  to  qu i te  smal l  
va lues  of  0. These  o f t en  p e r m i t  of  ex t ens ion  to  non -cub ic  
subs tances ,  s ince a n u m b e r  of  ref lexions f r o m  e a c h  of  t h e  
p lanes  100, 010 a n d  001 m a y  occur  w i t h i n  t h e  r ange  of  
0 va lues  wh ich  is covered .  A l t e r n a t i v e l y ,  a n a l y t i c a l  
m e t h o d s ,  such  as desc r ibed  b y  Cohen  (1935), are  ava i lab le  
for non -cub ic  subs tances .  T h e  p r e s e n t  n o t e  descr ibes  a 
g raph ica l  m e t h o d  of  p r o c e d u r e  wh ich  can  be used  w i t h  
non -cub ic  subs t ances  w h e n  on ly  one line in a m a i n  zone 
is su i tab le  for a c c u r a t e  m e a s u r e m e n t .  

T h e  pr inc ip le  of  this  m e t h o d  is t h a t  t h e  s u b s t a n c e  u n d e r  
i nves t iga t ion  is m i x e d  w i t h  some cubic  s u b s t a n c e  g iv ing 
a r easonab le  n u m b e r  of  lines w h i c h  do n o t  over lap  those  
of  t he  first  subs tance .  E x t r a p o l a t i o n  of  t h e  a va lues  
ca l cu l a t ed  for each  of  t he  cubic  lines p e r m i t s  t h e  de te r -  
m i n a t i o n  of  a co r rec t ion  f ac to r  for a n y  pos i t ion  on t h e  
film. This  co r rec t ion  can  t h e n  be app l ied  to  t he  m e a s u r e d  
spac ing  for a n y  line of  t h e  non-cub ic  subs t ance ,  since,  
us ing  t h e  m i x t u r e  t echn ique ,  t he  effect  of  a b s o r p t i o n  a n d  
c a m e r a  e c c e n t r i c i t y  will be t h e  same,  a t  a g iven  0 value ,  
for b o t h  subs tances .  Us ing  a c a m e r a  ca l i b r a t ed  b y  d i rec t  
m e a s u r e m e n t  i t  is n o t  n e c e s s a r y  to a s sume  a n y  k n o w l e d g e  
of  t he  spac ing  of  t he  m i x t u r e  subs tance .  

Tab le  1 shows the  resul t s  of  m e a s u r e m e n t s  m a d e  t o  

d e t e r m i n e  the  cell d imens ions  of  B e e ,  us ing  NaC1 as t h e  
cubic  subs tance ,  in a 19 cm.  camera .  Spacings  are  g iven  
in ~ n g s t r S m  uni ts ,  a s suming  A for Cu K ~  1 -  1.54050 A. 

Tab le  1. Results of measurements on cell dimensions of B e e  

l~eflecting Inter-  a 
plane 0 planar for Cor- Corrected 

r - - ~ - - ,  for spacing NaC1 rection spacing 
NaC1 B e e  Cu K~ 1 in A. in A. factor in A. 

440 - -  50.638 ° 0.99624 5.6356 - -  - -  
531 - -  53.951 ° 0.95267 5.6361 - -  - -  
- -  2023 57.678 ° 0.91148 - -  - -  - -  

620 - -  59.791 ° 0.89129 5.6370 - -  - -  
- -  2130 60.766 ° 0.88267 - -  1.00042 0.88304 
- -  2131 62-885 ° 0.86536 - -  - -  
622 - -  64.998 ° 0.84989 5.6375 - -  - -  
- -  10i5 69.991 ° 0.81973 - -  1.00022 0.81992 

444 - -  71.163 ° 0.81384 5.6384 - -  - -  
117 - -  77.293 ° 0.78959 5.6388 - -  - -  
460 - -  80.039 ° 0.78204 5.6394 - -  - -  
- -  3030 81"516 ° 0.77877 - -  1.00005 0.77881 

T h e  a va lues  for  NaC1 were  p l o t t e d  aga ins t  

1 I ce s  20 cos ~0~ 

ksin0 +---g-I 
a n d  f r o m  the  e x t r a p o l a t e d  va lue  t h e  co r rec t ion  fac to r s  
shown  were  d e t e r m i n e d  in t u r n  for each  of  t he  B e e  lines 
10]5, 21~0 a n d  3030. F r o m  the  last  two  ref lexions in .  
d e p e n d e n t  va lues  of  a for  B e e  were  o b t a i n e d  a n d  these  
values ,  for  four  i n d e p e n d e n t  pairs  of  f i l l s ,  a re  g iven  in t h e  
f irst  two  lines of  Tab le  2. 

Tab le  2. Cell dimensions of B e e  

(Values in A.) 
Film numbers  1 2 3 4 

a from 21~0 and NaC1 2.6977 2-6978 2.6978 2.6975 
a from 3030 and NaG1 2.6979 2.6979 2.6977 2.6977 
a from extrapolation of 2.6978 2.6978 2.6977 2.6977 

21~0, 30~0 
c from 10i5 4.3778 4.3780 4-3780 4.3777 

I n  th is  p a r t i c u l a r  case i t  is also possible to  do a two-  
po in t  zone e x t r a p o l a t i o n  of  a va lues  f r o m  2130 a n d  30~0, 
a n d  the  e x t r a p o l a t e d  va lue  of  a is g iven  in l ine 3 of  
Tab le  2 for compar i son .  I t  is p o i n t e d  ou t  t h a t  t he  large 
0 va lue  for 3030 m a k e s  this  p lane  la rge ly  d e t e r m i n e  t h e  
ex t r apo l a t i on .  

T h e  va lue  of  t h e  c d imens ion  for BoO, g iven  in Tab le  2, 
i s  d e t e r m i n e d  f r o m  the  10T5 reflexion,  as t h e r e  is no  
su i tab le  0001 reflexion.  I f  d is t he  10T5 spacing,  it  can  be 

25 1 4 
s h o w n  t h a t  c2 d~ " 3a ~ a n d  t h e  two  t e r m s  on t h e  r igh t -  

h a n d  side o f  th is  express ion  are  in t h e  ra t io  of  a b o u t  8 : 1. 
H e n c e  the  p rev ious ly  d e t e r m i n e d  va lue  of  a can  be used  
to  ob t a in  w h a t  is l a rge ly  an  i n d e p e n d e n t  va lue  of  c. 

All t he  a b o v e  m e a s u r e m e n t s  were  m a d e  a t  a t e m p e r a -  
t u r e  of  21 ° C., m a i n t a i n e d  to _+ ½o C. d u r i n g  t h e  exposure .  

T h e  above  n o t e  is pub l i shed  b y  pe rmiss ion  of  t h e  
D i r ec to r  of  t h e  A t o m i c  E n e r g y  R e s e a r c h  E s t a b l i s h m e n t .  
T h e  wr i t e r  wishes to  a c k n o w l e d g e  the  ass i s tance  of  
Mr S. A. Wi lson  in t h e  t a k i n g  of  t h e  X - r a y  p h o t o g r a p h s .  
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