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(vii) r a d i a t i o n  d a m a g e  in single c rys ta ls ;  a n d  (viii) in- 
f luence  of t h e  B o r r m a n n  effect on d i f f rac t ion  images  of 
d i s loca t ions  (A. 1%. Lung ,  in p repara t ion) .  

F ig .  2 shows a p ro j ec t ion  t o p o g r a p h  of d is locat ions  in 
a (111} slice of silicon, t a k e n  w i t h  a 220 ref lec t ion  f rom 
p ianos  n o r m a l  to  t he  slice. The  a rea  cove red  is a b o u t  
5 rnm.  × 4½ m m .  Pende l lSsung  fr inges m a y  be seen in t he  
beve l l ed  edge of t he  slice. N o t e w o r t h y  is the  s t rong  visi- 
b i l i ty  of d is locat ions  whose  Buerge r ' s  vec to r  is n o r m a l  
to  t h e  re f lec t ing  planes.  

This  w o r k  was  m a d e  possible b y  a g r a n t  f r o m  t h e  
N a t i o n a l  Scienc~ F o u n d a t i o n ,  rece ip t  of w h i c h  is g ra t e -  
fu l ly  acknowledged .  
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A l t h o u g h  the  B u n n  (1945) cha r t s  for index ing  X - r a y  
p o w d e r  d i f f rac t ion  p a t t e r n s  of t e t r a g o n a l  a n d  hexagona l  
s t ruc tu re s  are  easier  to  use t h a n  the  B j u r s t r o m  (1931) 
char t s ,  t h e y  suffer  f rom the  d i s a d v a n t a g e  t h a t  in p lo t t i ng  
va lues  of lid ~ (or s in e 0 ) o n  a loga r i thmic  scale, knowledge  
of t h e  a c t u a l  d imens ions  of t he  u n i t  cell is lost,  a n d  only  
t h e  shape  of t h e  cell can  be d e d u c e d  d i rec t ly  f rom t h e  
plot .  I t  is o f ten  conven i en t  to have  a m e a n s  of check ing  
ca lcu la t ions  of axia l  l eng ths  f rom i n d e x e d  lines, a n d  to  
h a v e  t h e  m e a n s  of d e d u c i n g  r ap id ly  t h e  d i f f rac t ion  pa t -  
t e r n  t h a t  wil l  be p r o d u c e d  b y  a s t r uc tu r e  w i t h  g iven  axia l  
l eng ths .  A s imple  a d d i t i o n  to  t he  B u n n  cha r t  al lows this  
to  be done .  

The  Burro c h a r t  is c o n s t r u c t e d  on loga r i thmic  scales, 
a n d  is used  b y  p lo t t i ng  log sin ~- 0 for lines on the  diffrac- 
t ion  p a t t e r n  on a s t r ip  of paper ,  us ing  the  same scale 
as  t he  o rd ina t e  of t he  char t .  The  s t r ip  is m o v e d  a b o u t  
on  t h e  c h a r t  un t i l  a good  m a t c h  is o b t a i n e d  be tween  
pos i t ions  of sin 2 0 a n d  curves  on the  char t .  I f  in a d d i t i o n  
to  t he  va lues  of sin s 0 for the  d i f f rac t ion  m a x i m a ,  a 
re ference  m a r k  a t  a f ixed va lue  of sin ~ 0 is also p laced  
on the  s t r ip ,  i n f o r m a t i o n  no t  on ly  a b o u t  t he  re la t ive  
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Fig. 1. The Bunn chart  for hexagonal structures, with c axial 
lengths loci marked.  

The strip bears the pat tern  of a-quartz,  and a reference 
mark  R, at sin 2 0 ~ 0.02. 

pos i t ions  of t h e  d i f f rac t ion  lines b u t  also a b o u t  t h e i r  
ac tua l  pos i t ions  is r e t a i n e d  on the  str ip.  A t  a m a t c h i n g  
pos i t ion  of t he  str ip,  t h e  pos i t ion  on the  c h a r t  of t h e  
re fe rence  m a r k  can  be co r re l a t ed  w i t h  an  axia l  d imens ion .  

At  a series of m a t c h i n g  posi t ions  of t h e  s t r ip ,  for  
p a t t e r n s  of s t r uc tu r e s  w i t h  one axia l  l eng th  (say t h e  
c axis) f ixed,  a n d  v a r y i n g  axia l  ra t ios ,  t he  locus of t h e  
re ference  m a r k  is c lear ly  a curve  whose  ve r t i ca l  d i s t ance  
f rom the  001 curve  on t h e  c h a r t  is cons t an t .  The  d i s t ance  
of t h e  locus f rom the  001 curve  can be ca lcu la ted ,  b u t  i t  
is more  eas i ly  p l o t t e d  semi-empi r ica l ly .  On a s t r ip  of 
p a p e r  is p l o t t e d  t he  re fe rence  m a r k  to  be used,  a n d  
va lues  of sin ~ 0 co r r e spond ing  to  t h e  001 spac ing  for  a 
se lec t ion of va lues  of c, a t  t h e  w a v e l e n g t h  to  be  used .  
T h e n  the  s t r ip  is p laced  ve r t i ca l ly  on the  char t ,  a n d  t h e  
loci of t he  re ference  m a r k  p lo t t ed  as t h e  s t r ip  is m o v e d  
abou t ,  keep ing  each  of t he  sin 2 0 m a r k s  in t u r n  on t h e  
001 curve .  Fig .  1 shows the  lower p a r t  of a B u n n  c h a r t  
for h e £ a g o n a l  s t ruc tu re s  w i t h  t he  ax ia l - l eng th  loci p l o t t e d  
for c axes  of 3 A to  8 A, for  use w i t h  a re ference  m a r k  a t  
sin 2 0 = 0.02 a n d  C u K a  r ad i a t ion .  I n t e r p o l a t i o n  be- 
t w e e n  the  curves  is ca r r ied  ou t  l oga r i t hmica l l y  a long  t h e  
o rd ina te .  The  s t r ip  bears  t he  first  few lines of t h e  a - q u a r t z  
p a t t e r n ,  m a t c h e d  w i t h  curves  on the  char t .  The  pos i t ion  
of the  re fe rence  m a r k  in re la t ion  to  t he  c axia l  l e n g t h  
loci shows the  c axis  to  be 5.43 A, a n d  the  axia l  ra t io ,  
c/a, is r ead  off as usua l  as 1.10, f rom w h i c h  t h e  a axis  is 
c a l cu l a t ed  as 4.95 A. R e f i n e m e n t  of these  ax ia l  l eng ths  
b y  cons ider ing  h igh-ang le  l ines gives  c = 5.405 A a n d  
a = 4.913 A (Swanson  & F u y a t ,  1953). 

The  process  can  be reversed  to  p r e d i c t  t h e  p a t t e r n  
t h a t  a specific s t r u c t u r e  wil l  p roduce ,  by  p lac ing  a s t r ip  
of l oga r i t hmica l ly  ca l ib ra t ed  p a p e r  on the  c h a r t  so t h a t  
the  r e f e r e n c e - m a r k  pos i t ion  falls a t  t he  po in t  on t h e  c h a r t  
de f ined  b y  the  l eng th  of t he  c axis  a n d  the  axia l  ra t io .  
The  va lues  of sin" 0 a t  w h i c h  lines m a y  a p p e a r  can  t h e n  
be r ead  d i rec t ly  off t he  s tr ip a t  t he  in te r sec t ions  of t h e  
edge of t he  s t r ip  w i t h  curves  on the  char t .  
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