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Fig. 1. Weighting function W plotted against 
IEo[IEc[ and Ha. 

equat ion (25) of Vand & Pepinsky the  equat ion of the 
boundary  at which W=½ is given in the  non-centro- 
symmetr ic  case by 

IEcllEol = 1.15 sinh u s, 

which is thus  only slightly different from the  corre- 
sponding expression for the  cent rosymmetr ic  case. 
Therefore, the  practical  criteria discussed by Vand  & 
Pepinsky will also hold here. Finally,  it m a y  be added  
tha t  unlike the direct analytical  relation between R and D 
available for the  centrosymmetr ic  case (see expressions 
(26) and  (30) of Vand & Pepinsky,  1957) it has not  been 
possible to obtain such an explicit relatiom for the  non- 
centrosymmetr ic  case. 
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The present  authors recently carried out an absolute 
in tensi ty  measurement  of X-ray reflexions from mag- 
nesium oxide powders, with  C u K a  radiat ion mono- 
chromated  by a curved l i thium fluoride crystal using the 
200 reflexion. The structure ampli tudes derived there- 
from are hereafter  denoted  as PA,/~. By an independent  
measurement  with filtered Cu Ka and Cr Ka radiations, 
the  relative values of structure ampli tudes,  _FR, w e r e  

also obtained.  Al though FA, K and FR are the  quanti t ies  
which are expected to be proport ional  to each other, 
a characteristic discrepancy from the proport ional i ty  
was found as shown in Fig. 1, where log (FA,K/FR) is 
p lot ted against the  scattering angle 20. 

Such an anomaly  seems to be ascribed to a misuse, 
in deriving FA, K, of the  polarization factor 

1 + cos 2 20M COS ~" 20 
pK = 1 -{-COS 2 20M (1) 

where OM is the  Bragg angle at  the  monochromator .  
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chemistry, Faculty of Engineering, Yokohama National 
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Fig. 1. log (FA, K/FR) against 20 for magnesium oxide, c= 0.6. 

The form (1) is valid when an ideally mosaic crystal is 
used as monochromator .  If, however,  the  crystal is 
ideally perfect, we have to make  use of the  polarization 
factor 

1 + ]cos 20MICOS 2 20 
PD ---- 1 -f-]COS 20MI (2) 

(Kuriyama & Hosoya,  1963). In  most  cases the  use of (1) 
may  be approximately  justifiable since monochromator  
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Fig. 2. f(20), with the values of 20M chosen so as to be ap- 
propriate to 200 of l i thium fluoride (bold full line) and 1011 
of quartz (broken lines) for several kinds of ratiation. 
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Fig. 3. f(~/2) against 20M. 

crys ta ls  are  u sua l ly  w i t h  surfaces  more  or less g r o u n d  
in a d v a n c e  a n d  are  of ten  ben t  crysta ls .  H o w e v e r ,  t h e  
l ack  of exac t  knowledge  a b o u t  t h e  per fec tness  of a 
m o n o c h r o m a t o r  m a y  t u r n  ou t  to  be a source of errors  
w h e n  a h igh  a c c u r a c y  is especia l ly  r equ i r ed  for obse rved  
F values .  

The  cor rec t  va lues  of t h e  s t r uc tu r e  a m p l i t u d e s  F are  
to  be de r ived  w i th  use of t he  anr ree t  form of t he  polar iza-  
t ion  fac to r  p for  t h e  r e l e v a n t  m o n o c h r o m a t o r  c rys ta l .  
JFA,Id is in genera l  r e l a t ed  to  IF I b y  

JFI = I/(PK/p)IFA, K] • 

Since ]F I shou ld  be p ropo r t i ona l  to  IFR], we have  

log (]FA,KI/IFRJ) = K  +½ log (p/pK) (3) 

w h e r e  K is a cons t an t .  A l t h o u g h  t h e  exac t  fo rm of p is 
u sua l ly  u n k n o w n  for a real  c rys ta l ,  w h i c h  is genera l ly  
a n  i n t e r m e d i a t e  b e t w e e n  idea l ly  mosa ic  a n d  idea l ly  
per fec t ,  i t  will  no t  be too u n r e a s o n a b l e  to  a s sume  
phenomeno log i ca l l y  t h a t  t he  c rys ta l  behaves ,  w i t h  respec t  
to  X - r a y  di f f ract ion,  as if it were  composed  of t he  per fec t  
p a r t  a n d  mosa ic  p a r t  w i t h  t h e  f rac t ions  c a n d  l - c ,  
respec t ive ly .  The  fo rm  of p is t h e n  expressed  as 

p ----CpD + (1 --c)pK • (4) 

F r o m  (3) a n d  (4) we ob ta in  

log(IFA,KI/JF~I)=K+~log(c(pD/pK)+(1--C)). (5) 

I f  c is smal l  enough ,  e q u a t i o n  (5) is a p p r o x i m a t e d  b y  

log (JFA, KI/IFRJ) = K  - ~-cf(20) (6) 

w h e r e  f (20)  is a f unc t i on  def ined  b y  

PD/PK = 1 - - f (20 ) .  (7) 

The  func t ion  f(20) ,  w h i c h  inc ludes  OM as p a r a m e t e r ,  
is p r o v e d  to  be  pos i t ive  t h r o u g h o u t ,  be ing  s y m m e t r i c  
a b o u t  its m a x i m t ~ n  a t  20 = ~/2. Fig.  2 shows t h e  func t ion  
f(20)  for var ious  va lues  of 20M, a n d  Fig.  3, t h e  p e a k  va lue  
f (~/2)  as a func t ion  of 20M. As seen in these  f igures,  
f (~ /2 )  a t t a i n s  its m a x i m u m  va lue  as large  as a b o u t  
0.1716 for 20M=65.53 ° a n d  114.47 °. I n  pa r t i cu l a r  t h e  

f (~ /2 )  va lue  for 200 of l i t h ium f luor ide  w i t h  Cu K s  is 
a b o u t  0.12, as was  also po in t ed  ou t  b y  Suzuki  (1963) 
in his r ev iew ar t ic le .  

The  solid cu rve  in Fig .  1 cor responds  to  (6), w i t h  
r ea sonab ly  chosen  va lues  of K and  c. The  hor izon ta l  
line is t h e  level  co r respond ing  to  K .  R e l a t i o n  (6) m a y  
t h u s  be used  for  e s t i m a t i n g  t h e  cor rec t ion  to  be appl ied  
to  IFA.KJ. I n  t he  p resen t  example  t h e  m a g n i t u d e  of t h e  
cor rec t ion  a m o u n t s  to  a b o u t  3.5% a t  20=~/2.  

The  above  resul t  shows t h a t  t h e  ex t inc t ion  effect  in 
m o n o c h r o m a t o r  c rys ta ls  m a y  some t imes  h a v e  a n o n  
negl igible  inf luence  for  a ccu ra t e  in t ens i ty  m e a s u r e m e n t s .  
The  l i t h ium f luor ide m o n o c h r o m a t o r  used  in t h e  p re sen t  
s t u d y  was  of J o h a n n  t y p e  wi th  a c rys ta l  wh ich  was  b e n t  
a t  r oom t e m p e r a t u r e  to t h e  c u r v a t u r e  /~=26 .1  cm a n d  
w i th  a s l ight ly  g r o u n d  surface.  I t  is no t iceab le  t h a t  t h e  
va lue  of c o b t a i n e d  was  still 0-6. This  fac t  suggests  t h a t  
a n y  m o n o c h r o m a t o r  c rys ta l  to  be used  for  a c c u r a t e  
i n t ens i t y  m e a s u r e m e n t s  shou ld  be e x a m i n e d  in a d v a n c e  
as to  its po la r iza t ion  factor ,  a l though ,  as seen f rom 
Figs.  2 and  3, t he  a m b i g u i t y  a c c o m p a n y i n g  this  f ac to r  
may be substantially reduced by a suitable choice of OM. 
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