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Table 1. Crystallographic data 

Evolidine 
Compound Valinomycin Iodoacetate (Transf. prod.) 

Formula CaeH60019N 4 C40H59OloNsI ? 

Unit cell dimen- 
sions 

a 10.44(A ) 9.35A 
b 14-47 22.5 
c 22"29 24"9 
a ° 105.0 ° - -  
fl° 86.9 ° __ 
y° 90.4 ° __ 

Space group P1 P212121 

Density (g.cm. -a) 
Me as. 1.15 - -  
Calc. 1-13 1.15 

Number of mole- 
cules 3 4 

9.23A 
23.0 
25.3 

P212121 
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Albrecht ' s  (1939) me thod  for graphical ly determining the  
correction for absorpt ion of the  X- ray  beam by a crystal  
is useful when  the crystal  cannot  be ground into a sphere 
or cyl inder  and  when  au tomat ic  comput ing  mach ine ry  
is not  available.  Recen t ly  Rogers & :Moffett (1956) and  
Henshaw (1958) have publ ished aids to facil i tate the  
procedure.  The following modif icat ion of the  methods  
a l ready described is an  added  t imesaver .  

Albrecht  approx ima ted  the  absorpt ion correct ion for 
a crystal  of cons tant  cross-section by the expression 

~v 
A = N - I ~  exp {--/~(li+lr)i}, 

/=1 

where ~ is the  linear absorpt ion coefficient, li and lr 
are respect ively the  lengths of the  j t h  incident  and 
diffracted rays,  and  N is the  to ta l  number  of regularly- 
spaced points in the cross-section, a t  which 
! 

exp {-- # (l~ ÷ lr)j} 
was evaluated.  

In  previous me thods  l/ and  lr were de te rmined  in 
separate operations. I t  is possible, however ,  to measure  

Fig. 1. The path of X-rays reflected at a single point in a 
crystal. ABCD is the outline of a crystal, N P  is the 
incident ray, and P M  is the diffracted ray. 
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(li ÷/r) d i rect ly  and  evaluate  each t e rm of the  summat ion  
in a single step. In  :Fig. l ,  a r ay  enters  the crystal  a t  N,  
is reflected at  P ,  and  emerges at  M.  If  a point  N '  on the  
extension of P M  can be located such t h a t  N P  is equal  
in length to N ' P ,  the  length N ' M  must  represent  
(li+lr). Because the  tr iangle N P N "  is isosceles, the line 
N N '  makes  equal angles wi th  N P  and  N ' P ,  and  this 
angle is the  complement  of the Bragg angle. The line 
th rough  N N ' ,  therefore,  mus t  be parallel to the  reciprocal 
lat t ice vector  for the reflection under  considerat ion and 
is the  same for all diffracted rays originating on the  
same incident  ray.  By measur ing N ' M  with  an exponen- 
tial scale, one obtains a t e rm of the  summat ion  for each 
chosen point  P .  

The measuremen t  is made  wi th  the  aid of one drawing 
and four overlays. The lowermost  sheet (as suggested by 
Rogers & Moffett,  1956) has a plot of the reciprocal lat t ice 
and a correct ly oriented outline of the crystal  on the  
scale a -~ re#x, where  x is the  actual  dimension,  ~ the  
corresponding distance in the outline, and m a constant  
dependent  on the exponent ia l  scale on which the pa th  
lengths wi th in  the crystal  are measured.  Sheets two and  
three are Bernal  circles for the incident  and  diffracted 
ray,  on the  same scale as the  reciprocal lattice. Both  of 
these sheets have equal ly  spaced parallel lines for 
establishing the ne twork  of points at  which  the absorpt ion 
correct ion will be evalua ted ,  as described by Rogers & 
Moffett  (1956). Sheets four and five carry the  exponential  
scales for reading the individual  absorpt ion terms.  

The two scales are m o u n t e d  on rec tangular  sheets of 
clear celluloid. Each  sheet mus t  have one s t raight  edge 
and  an inscribed line parallel to it, both  lines being the  
same distance (e.g. 2.5 cm.) from the  edge. The scale 
for li, t e rmed  the  ent rance  scale, is made  by mark ing  a 
zero point,  Z, near  one end of a nar row strip of paper.  
The exit scale, on which (li+lr) is ac tual ly  measured,  is 
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Fig. 2. Posi t ion of the  scales for reading one absorpt ion t e rm in the  summat ion .  Poin t  S is the reciprocal lattice point  under  
consideration, and LL" is the inscribed line. The reciprocal latt ice drawing has been omi t ted  for clarity. The remaining 
symbols are identified in Fig. 1. 

c o n s t r u c t e d  b y  m a r k i n g  a p p r o p r i a t e  va lue s  of exp  ( - - a i m )  
a t  c o r r e s p o n d i n g  d i s t ance s  a-=  m p x  on  a s imi la r  s t r ip  
of  p a p e r .  T h i s  e x p o n e n t i a l  scale can  be q u i c k l y  t r a c e d  
f r o m  t h e  C scale of a 10-inch sl ide ru le  (m = 11.03) or  
a 2 5 - c e n t i m e t e r  slide ru le  (m---- 10.86). 

T h e  scales are  se t  w i t h  t h e  a id  of a d r a f t i n g  m a c h i n e  
w i t h  t h e  B e r n a l  circles or  o t h e r  dev ice  t h a t  m a i n t a i n s  a 
m o v a b l e  s t r a i g h t  edge  a t  a f ixed  o r i e n t a t i o n  as s h o w n  in 
:Fig. 2. A d j u s t  t h e  d r a f t i n g  m a c h i n e  so t h a t  one  a r m  is 
pa ra l l e l  t o  t h e  des i red  rec ip roca l  l a t t i ce  v e c t o r  OS. 
Place  one  shee t  of ce l lu loid  w i t h  i ts  s t r a i g h t  edge  a g a i n s t  
t h e  a r m  of  t h e  d r a f t i n g  m a c h i n e .  A t t a c h  t h e  e n t r a n c e  
scale,  pa ra l l e l  to  t h e  i n c i d e n t  b e a m ,  so t h a t  i ts  zero p o i n t ,  
Z ,  is on  t h e  in sc r ibed  line. P l ace  t h e  s e c o n d  shee t  of 
ce l lu loid  a g a i n s t  t h e  a r m  like t h e  f i rs t  a n d  a t t a c h  t h e  
e x i t  scale pa ra l l e l  to  t h e  d i f f r a c t e d  b e a m ,  w i t h  i ts  zero 
p o i n t  (a ---- 0) on  t h e  insc r ibed  line. 

To  r e a d  t h e  co r r ec t i on  t e r m s ,  m o v e  t h e  d r a f t i n g  m a -  
ch ine  so t h a t  t h e  e n t r a n c e  scale lies a long  one  of t h e  
para l l e l  l ines r e p r e s e n t i n g  i n c i d e n t  rays ,  w i t h  i ts  zero 
a t  t h e  e n t r y  p o i n t  _h r . K e e p i n g  t h e  ex i t  scale shee t  aga in s t  

t h e  d r a f t i n g  m a c h i n e  a n d  s l id ing  i t  t o  t h e  p o s i t i o n  w h e r e  
th i s  scale i n t e r sec t s  t h e  e n t r a n c e  scale a t  p o i n t  P ,  r e a d  
exp  (--/~x) for  p o i n t  P a t  M .  R e p e a t  th i s  o p e r a t i o n  for  
all  p o i n t s  on  t h e  n e t w o r k  w i t h i n  t h e  c rys t a l  ou t l ine ,  
s u m m i n g  t h e  t e r m s  on  a d e s k  ca l cu l a to r  w h i c h  also ac- 
c u m u l a t e s  t h e  n u m b e r  of t e r m s .  D i v i d e  t h e  t w o  f ina l  
f igures  t o  o b t a i n  t h e  des i red  va lue  for  t h e  a b s o r p t i o n  
cor rec t ion .  

T h e  e n t r a n c e  scale a c t u a l l y  can  be e l i m i n a t e d ,  b u t  t h e  
a u t h o r  be l ieves  i ts  p r e sence  will  r e d u c e  t h e  c h a n c e  of 
s k i p p i n g  a p o i n t  or  r e a d i n g  one  twice .  L ike  R o g e r s  & 
Mof fe t t  (1956), t h e  a u t h o r  has  f o u n d  t h a t  su f f i c i en t ly  
a c c u r a t e  va lue s  can  be  o b t a i n e d  b y  d e t e r m i n i n g  A for  
on ly  a few la t t i ce  p o i n t s  a n d  i n t e r p o l a t i n g  t h e  res t .  
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