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A n e a r l y  per fec t  d o d e c a h e d r o n  of a single c rys ta l  of 
m o l y b d e n u m  ( m a x i m u m  d imens ion  a p p r o x i m a t e l y  200 
microns ,  m in i m u m  d imens ion  a p p r o x i m a t e l y  180 microns)  
was  e x a m i n e d  b y  m e a n s  of Me K a  r ad i a t i on  a n d  a single- 
c rys ta l  o r i en te r  m o u n t e d  on an  X R D - 5  uni t ,  a n d  the  
re la t ive  in tens i t ies  of 229 ref lect ions  f rom the  c rys ta l  
were  measu red .  B a l a n c e d  fi l ters of y t t r i u m  and  z i rcon ium 
foils were  employed ,  a n d  pulse  he igh t  analys is  was  used  
to  d i sc r imina te  f u r t he r  aga ins t  u n w a n t e d  rad ia t ion .  T h e  
229 ref lect ions  were  r e d u c e d  to  t he  17 i n d e p e n d e n t  
ref lec t ions  l i s ted  in Tab le  1 a n d  are  shown graph ica l ly  
in Fig.  1. The  obse rved  s t r u c t u r e  factors  squa red  were  
o b t a i n e d  f rom t h e  in tensi t ies  b y  app ly ing  the  Loren tz -  
po la r iza t ion  factors  a n d  a spher ica l  absorp t ion  cor rec t ion  
(/zR = 2.00) in t h e  usua l  m a n n e r  and  ave rag ing  the  resul ts  
of the  hkl p e r m u t a t i o n s  over  the  i n d e p e n d e n t  ref lect ions.  
To  ca lcu la te  s t r u c t u r e  fac tors  s q u a r e d  a n d  re la te  t h e m  
to  the  obse rved  da ta ,  t he  a u t h o r  cons idered  the  fol lowing 
f ive p a r a m e t e r s ;  real  a n d  i m a g i n a r y  a n o m a l o u s  dispers ion 
correc t ions ,  a t e m p e r a t u r e  correct ion,  a scale factor ,  
a n d  a s econda ry  ex t inc t ion  correct ion.  

Tab le  1. Observed and calculated relative structure factors 
squared for a single crystal of molybdenum 

hkl .Fo 2 kFc ~ hkl Fo ~ kFc 2 
110 1532 1507 420 1315 1295 
200 1931 1838 332 1251 1195 
211 1954 1966 422 1140 1093 
220 1918 1956 510,431 1016 1007 
310 1848 1879 521 827 852 
222 1813 1782 440 737 784 
312 1637 1659 530,433 695 708 
400 1603 1526 442,600 649 669 

330, 411 1414 1408 

S t r u c t u r e  fac tors  squa red  were  ca l cu la t ed  in t he  
fo l lowing m a n n e r :  A n o m a l o u s  dispers ion correc t ions  a n d  
a t e m p e r a t u r e  f ac to r  were  app l ied  to  t he  theore t i ca l  
s ca t t e r ing  cu rve  to y ie ld  a ca l cu la t ed  sca t t e r ing  cu rve :  i.e. 

fc = [(ftheo + A f ' )  2 + (df")2]  ½ exp ( - B  sin -° 0//t =) . (1) 

F o r  a b o d y - c e n t e r e d  cubic  s t r u c t u r e  t he  s t r uc tu r e  f ac to r  is 

F=2fc .  (2) 
S e c o n d a r y  ex t i nc t i on  correc t ions  were  m a d e  in t he  
m a n n e r  of P innock ,  T a y l o r  & Lipson  (1956), i.e. 

(Fc) 2 = (F)2/[1 + (g/tt)Lp(F) 2] , (3) 

w h e r e  g is t h e  s econda ry  ex t inc t ion  coefficient ,  # is the  
l inear  abso rp t i on  coeff ic ient  a n d  L p  is t he  Loren tz -  
po la r i za t ion  factor .  The  ca l cu la t ed  s t r u c t u r e  fac tors  
s q u a r e d  were  t h e n  scaled to  the  obse rved  s t r u c t u r e  fac to r  
squa red ,  

(Fo) ~ =/c(Fc) 2. (4) 

E q u a t i o n  (4) was  p r o g r a m m e d  for  an  I B M  704 c o m p u t e r  
so t h a t  for  g iven  va lues  of ftheo, sin ~ 0/~ 2, Lp,  a n d  (Fo) 2 
a leas t - squares  analys is  could  be p e r f o r m e d  to ob ta in  
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Aft,  Aft ' ,  B, g/p, a n d  k a long w i th  the i r  s t a n d a r d  devia-  
t ions.  

The  theore t ica l  s ca t t e r ing  curve  e m p l o y e d  for  mo lyb-  
d e n u m  was  t h a t  of Ibe r s  (1959) based  on t h e  T h o m a s -  
F e r m i - D i r a c  s ta t i s t ica l  mode l .  The  values  of sin 2 0 for  
Me K a  r ad i a t i on  were  c o m p u t e d  by  us ing a va lue  of 
a 0 = 3 .146/~ for m o l y b d e n u m  ( D o n n a y  & Nowack i ,  1959). 
Loren tz -po la r i za t ion  va lues  were  t a k e n  f rom Vol. I I  of 
t he  International Tables for X-ray  Crystallography. An-  
o the r  q u a n t i t y ,  B in e q u a t i o n  (1), is also k n o w n  a n d  
can  be  e m p l o y e d  to  r educe  t he  n u m b e r  of p a r a m e t e r s  
f rom five to four.  I f  a va lue  of 380 °K.  is used  for  the  
D e b y e  charac te r i s t i c  t e m p e r a t u r e  of m o l y b d e n u m  (James ,  
1948), t he  va lue  of B is ca l cu la t ed  to  be 0.260 /I3. 

Use  of t h e  229 ref lect ions  a n d  the  comple t e  least-  
squares  m a t r i x  gave  the  fol lowing resul ts :  

A f ' =  - 1 . 6 8 + 0 . 4 3 ,  A f " = 0 " 3 9  + 1.81, 
g/tz = 0-000200 ± 0.000018, k = 2.23 ± 0" 14 .  

The  c o m p u t e d  va lues  of t he  s t r u c t u r e  fac to r  squa red  
are  g iven  in Tab le  1, a n d  are  shown graph ica l ly  in Fig .  1. 
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Fig. 1. Observed (.) versus calculated (--) relative structure 
factors squared for a single crystal of molybdenum. 

The  resul ts  g iven  above  for  t he  a n o m a l o u s  dispers ion 
cor rec t ions  a re  in good a g r e e m e n t  wi th  t he  va lues  of 
A f t =  - 1 - 7  a n d  Aft" =0 .9  g iven b y  D a u h e n  & T e m p l e t o n  
(1955) for  m o l y b d e n u m  and  Me  K s  rad ia t ion .  T h e  a u t h o r  
conc ludes  t h a t  for this  pa r t i cu l a r  case t he  theore t i ca l  
va lues  of anoma lous  dispers ion are  comple t e ly  ver i f ied  
by  the  e x p e r i m e n t a l  results .  
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