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I n  two  r ecen t  c o m m u n i c a t i o n s  Winche l l  (1950) a n d  
Je r s l ev  (1951) have  ind i ca t ed  modi f i ca t ions  of t he  m e t h o d  
of B u n n  (1945) for a l igning a c c u r a t e l y  a c rys ta l lograph ic  
axis  w i th  the  ro t a t i on  axis of an  X - r a y  camera .  The  
r a p i d i t y  a n d  a c c u r a c y  w i th  w h i c h  the  angu l a r  cor rec t ions  
can  be m a d e  are  the  cr i te r ia  for t h e  m o s t  su i tab le  m e t h o d .  
Shor te r  X - r a y  exposures  can  be o b t a i n e d  us ing  the  con- 
t inuous  s p e c t r u m  (no m o n o c h r o m a t o r )  a n d  s i m u l t a n e o u s l y  
osci l la t ing the  c rys ta l  t h r o u g h  some 15 ° . This,  as can  
read i ly  be seen f rom the  sphere  of ref lect ion,  al lows t h e  
possibi l i ty  for more  p lanes  to d i f f rac t  a n d  pe rmi t s  m o r e  
p lanes  to pass t h r o u g h  the  B r a g g  angle  of t he  s t ronger  
charac te r i s t i c  X - r a y  lines. Sho r t e r  X - r a y  exposures  can  
be u t i l ized  if one measu re s  t he  c u r v e d  zero l aye r  l ine 
close to t he  inc iden t  b e a m  (20 < 90 °) to  t a k e  a d v a n t a g e  
of t he  larger  a tomic  s ca t t e r i ng  fac to r  in th is  region.  

Two osci l lat ion p a t t e r n s  us ing  c o n t i n u o u s  r a d i a t i o n  can  
be m a d e  on a Weis senberg  c a m e r a  w i t h  exposure  t imes  
r ang ing  f rom one to f ive m i n u t e s  a t  35 kV.  a n d  20 mA.  
One of the  two  exposures  is m a d e  w i th  t he  c rys ta l  
osci l la t ing 15 ° a b o u t  t he  po in t  a t  w h i c h  ofie g o n i o m e t e r  
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Fig. 1. Two 15 ° oscillation patterns of an unaligned single 

crystal taken on a Weissenberg camera utilizing continou.~ 
X-radiation. 
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are  is n o r m a l  to  t h e  i nc iden t  X- rad ia t ion .  The  second 
exposure ,  t a k e n  w i t h  t he  f i lm s tage m o v e d  two  or  m o r e  
cen t ime t res ,  is m a d e  w i t h  t he  c rys ta l  osci l la t ing a b o u t  
a po in t  180 ° d i f fe ren t  f r om t h e  first .  As in Winche l l ' s  
no te ,  t he  two  zero l aye r  l ines a p p e a r  c u r v e d  (Fig. 1). 

H e n d e r s h o t  (1937) has  ca l cu la t ed  t he  d i s tance  these  
spots  lie off t he  l aye r  l ine in t e rms  of the  d i f f rac t ion  angle  
20 a n d  the  angle  of inc l ina t ion  of t he  c rys ta l lograph ic  
axis  to  t h e  r o t a t i o n  axis.  The  inc l ina t ion  angle  m a y  be 
p r o d u c e d  by  two  ro t a t i ons  t h r o u g h  angles  i 1 a n d  i s; i 1 is t he  
angle  of r o t a t i o n  a b o u t  t h e  X - r a y  b e a m  as an axis a n d  
in  a p lane  p e r p e n d i c u l a r  to  t h e  X - r a y  beam,  a n d  i ,  is 
t h e  angle  of r o t a t i o n  a b o u t  t h e  in te r sec t ion  of the  X - r a y  
b e a m  w i t h  t he  axis  of r o t a t i o n  in t he  p lane  d e t e r m i n e d  
b y  the  i nc iden t  b e a m  a n d  the  axis  of ro ta t ion .  F o r  small  
angles  of inc l ina t ion  i e n d e r s h o t  showed  t h a t  

a = R i  1 sin 20, b = Ri  z (1--cos  20) , (1) 

w h e r e  a a n d  b are  t he  d i sp l acemen t s  of t he  d i f f rac t ion 
spot  f r om ti le t r ue  e q u a t o r  b y  the  angles  of inc l ina t ion  
i 1 a n d  i s respec t ive ly .  R is t he  r ad ius  of t he  camera ,  
a n d  0 is t he  B r a g g  angle .  On a r a d i a n - d i a m e t e r  c a m e r a  

a (ram.) = ½il ° s in 20, b (ram.) = ½i2 ° (1--cos  20) . 

T h e  to t a l  d i sp l acemen t  of a d i f f rac t ion  spot  is t h e n  the  
s u m  of t h e  two  ro t a t i ons  on one side of t he  inc iden t  
d i rec t ion  a n d  the  di f ference on the  o the r  side. T rans l a t i ng  
this  in to  separa t ions  A a n d  B (Fig. 1), one easi ly  ob ta ins  

i 2 (1 - -cos  20)----½(A - -B)  a n d  i l s in20=~(A  ÷ B )  - - C ,  (2) 

w h e r e  C is the  d i s t ance  t he  f i lm was  t r a n s l a t e d  b e t w e e n  
the  two  exposures .  F o r  t he  B r a g g  angle  0 = 45 ° 

i2 = ½(A--B) a n d  il = ½(A + B ) - - C .  

F o r  shor te r  exposures  smal le r  Bragg  angles  could  be used 
w i t h  t he  a p p r o p r i a t e  subs t i t u t i on  in equa t i ons  (2). 

I t  is a p p a r e n t  t h a t  on ly  one of t he  two  curves  in t h e  
f igure  n e e d  be m a d e .  H o w e v e r ,  the  necess i ty  of d r awing  
a l ine on the  f i lm t h r o u g h  the  loca l i ty  of the  u n d e v i a t e d  
zero l aye r  l ine w o u l d  requi re ,  in a d d i t i o n  to  t he  cen t ra l  
spot ,  t h a t  t he  p r i m a r y  b e a m  be a l lowed to s t r ike  one end  
of the  fi lm. T h e  a c c u r a c y  of th is  l a t t e r  m e t h o d  wou ld  be 
less a n d  the  t ime  c o n s u m e d  in m a k i n g  the  m e a s u r e m e n t s  
w o u l d  be app rec i ab ly  g rea t e r  t h a n  t h a t  r equ i r ed  for the  
two  exposures  as or ig ina l ly  ou t l ined .  
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