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use is t he  d e t e r m i n a t i o n  of t he  o r i en t a t i on  of a molecule ,  
whose  a p p r o x i m a t e  shape  is known.  I f  t he  molecule  is 
phmar ,  the  p rocedure  is qu i t e  s imple  and  s t r a i g h t f o r w a r d  
a n d  can  be  car r ied  o u t  w i th  an  accu racy  of 2-3  °. 

T h e  o t h e r  possible  use is t he  d e t e r m i n a t i o n  of t he  
molecu la r  s t r u c t u r e  b y  ca l cu la t ing  a ino lecu la r  P a t t e r s o n  
func t ion  f rom the  i n t ens i t y  d i s t r i b u t i o n  of t he  e x t e n d e d  
diffuse areas .  Aga in  t he  m e t h o d  is m o s t  ef fec t ive  in the  
ease of p l a n a r  molecules ,  where  i t  reduces  to  a two-  
d imens iona l  p rob lem.  B u t  even  in t h r e e  d imens ions  i t  
offers two a d v a n t a g e s  over  c o n v e n t i o n a l  P a t t e r s o n  
m e t h o d s ,  name ly ,  t he  poss ib i l i ty  of mc~sur ing  in tens i t i es  
on  a f iner  mesh  t h a n  t h a t  of the  reciprocal  la t t ice ,  a n d  
also t he  poss ib i l i ty  of s e p a r a t i n g  t he  c o n t r i b u t i o n s  of t he  
molecules  w i t h i n  a u n i t  cell. 

S imi lar  e x t e n d e d  diffuse a reas  were f i rs t  obse rved  in 
e lec t ron  d i f f rac t ion  p a t t e r n s .  X - r a y  d i f f rac t ion  ha s  t he  
d i s t i nc t  a d v a n t a g e  t h a t  b y  us ing  a n  a p p r o p r i a t e  tech-  
n ique  t he  e x t e n d e d  diffuse areas  c an  be  s tud ied  in sec- 
t ions ,  which  are  p rac t i ca l ly  free f rom d i s t u r b i n g  Laue  
spo ts  a n d  t he  s t rong  diffuse regions s u r r o u n d i n g  t h e m .  

To be  pub l i shed  in Acta Cryst. 
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Cet te  6 tude  a m o n t r 6  que,  p o u r  u n  v e c t e u r  d ' o n d e  
dirig6 s u i v a n t  un  axe  de  ss-m6trie t e rna i re ,  les f rdquenccs  
des osci l la t ions  op t iques  long i tud ina lc s  s e n t  supdr ieures  
~k celles des osci l la t ions  op t iques  t r ansve r sa les .  

P o u r  lcs t rbs  g r a n d c s  longueurs  d ' o n d e  le rapport:, des  
f rdquences  des osci l la t ions  long i tud ina le s  et  t r ansve r sa l e s  
es t  s c n s i b l e m e n t  6gal/~ 1,I.  

Pour  i n t e r p r d t e r  ces rdsu l t a t s  e x p d r i m e n t a u x ,  nous  
a v o n s  ddcompos6 le c h m n p  de  force qui  rbgne  d a n s  le 
cr is ta l  en  dcux  pa r t i e s :  

(1) U n  c h a m p  de  force rei)r~sent6 p a r  den t enseu r s  
a s su je t t i s  ~ la symdt r i e  d u  mi l ieu  cr is taI l in  r e n d a n t  
c o m p t c  des i n t e r ac t i ons  k cou r t e  d i s t ance .  

(2) U n  c h a m p  de  force cou lombien  p r o d u i t  p a r  la 
po la r i sa t ion  d lec t r ique  d6vcloppde p a r  une  onde  d ' ag i t a -  
t ion  t h e r m i q u c .  

Ce c h a m p  de  force es t  d6fini  h p a r t i r  des c o n s t a n t e s  
6las t iques ,  de  la f r6quence  d ' a b s o r p t i o n  in f ra - rouge  e t  de 
la  cha rge  ef fec t ive  des ions supposd~s r igides  e t  n o n  
polarisable~u. 

L a  cha rge  ef fec t ive  a jush ie  aux  r6su l t a t s  e x p 6 r i m e n t a u x  
do l t  5 t re  pr ise  dgale /~ 0,3 lois celle d ' u n  dlcct ron.  

S1.15. La dens i t6  61ectronique du  m i l i e u  c r i s t a l l i n  et 
la d i f f u s i o n  des  r a y o n s  X par  l ' ag i ta t ion  t h e r m i -  
que  des  a t o m e s .  P a r  JEA_N" LAVAL, Coll~ge de France, 
i~aris, ],'rance. 
L ' a g i t a t i o n  t h e n n i q u c  des  a t o m e s  fa i t  f luc tue r  la 

dens i td  d lec t ronique  du  mil ieu cr is ta l l in .  Ce t te  densi t~  ne  
res te  p~r iodique  q u ' e n  m o y e n n e  d a n s  le t emps .  Ndan-  
moins ,  on p e u t  en ef fec tuer  l ' ana lyse  hmTmmique  au  
m o y e n  de l ' in t6gra le  de  Four ie r .  Ou t r e  des c o m p o s a n t e s  
s t a t i o n n a i r e s  qui  d o n n e n t  lieu aux  rdflexions s~lectives 
de  Bragg ,  on t r o u v e  des t r a in s  d ' ondes  progress ives  
planes,  p r o d u i t s  p a r  l ' a g i t a t i on  t h e n n i q u e  des a tomes .  
(2Olnlne les s t r a t e s  er is ta l l incs ,  ces t r a in s  d ' o n d e s  de  
dens i t6  61cctroniquc rdf ldchissent  s6 l ec t ivemen t  les r a y o n s  
X .  L c u r  pouvo i r  d i f fu san t  g lobal  ,5 (par  ang le  solide 
un i t a i r e  e t  p a r  ddectron d u  er is tal)  p c u t  ~tre expr im6  
p a r  une  s6rie:  

e5 =051 +(5~ + . . . 

d e n t  lc t c n n e  ~Sn, mesure  l ' i n tens i td  des r ayons  X qui  
s e n t  re je t6s  p a r  les rd.flexions sdlcet ivcs sur  les ondes  de  
(tensit~ 61ectronique fonn(~es p a r  n osci l la t ions h a r m o -  
n iques  des a tomcs .  Si la f rdqucnce,  la fo rme e t  l ' a m p l i t u d e  
des osci l la t ions t h e n n i q u e s  s e n t  eonnues ,  on pou t  ddMuire 
du  pouvo i r  d') les modu le s  de  fac teurs  de s tructure,  qui, 
s emblab le s  aux  fac teurs  de s t r u c t u r e  assoeids aux  r6- 
f lexions  sdlect ives de Bragg,  s e n t  dd te rminds  p a r  la 
dens i t6  61ectronique du  mil ieu er is ta l l in .  Les inodules  de 
ces fac teurs  l i v r en t  dc nouvel[cs  donn6es  stir la (tensii6 
61ectronique,  ils p e r m e t t c n t  de la dd~finir ave(; une  
prdcision accrue.  

SI.16.  F r 6 q u e n c e s  des  o s c i l l a t i o n s  o p t i q u e s  dans  la 
s y l v i n e  h 140 °K. P a r  M. X. ]3oechm~, Coll~ge de 
l~'rance, Paris, France. 
P a r  la p h o t o m d t r i c  des r ayons  X diffusds p a r  un  cr is ta l  

de sy lv ine  n m i n t e n u  ~ 140 °i( . ,  nous  avons  dd te rmin6  
les f rdquences  des osci l lat ions ' op t iques '  ou ' r ap ides ' .  

SI.17.  T h e  effect  of  t h e r m a l  v i b r a t i o n  of  g a s e o u s  
m o l e c u l e s  in  e l ec tron  d i f f rac t ion  s t u d i e s .  B y  Yo- 
NEZO 3IoRINO, Department of Chemistry, Faculty of 
Science, The University of Tokyo, Tokyo, Japan. 
A genera l  f o m m l a  for a n a l y z i n g  t he  e lec t ron  diffrac-  

t ion  halos  by  gaseous  molecules  is p r e s e n t e d  by  t a k i n g  
in to  re;count  t he  t h e r m a l  m o t i o n  of a t o m s  in molecules .  
'/?he exac t  m e a n i n g  of the  q u a n t i t i e s  o b t a i n e d  b y  e lec t ron  
d i f f rac t ion ,  i.e., t he  a to in ic  d i s t ances  a n d  t h e i r  m e a n  
s q u a r e  amp l ihu l e s ,  is d iscussed based  on  t he  t h e r m a l  
v i b r a t i o n  of po lya tomic  molecules .  

The  a t o m i c  d i s t ances  revea led  b y  e lec t ron  d i f f rac t ion  
d e p e n d  u p o n  the  paral le l  a n d  p e r p e n d i c u l a r  a m p l i | u d e s  
as well as t he  a n h a n n o n i c i t y  t c n n s  in t he  p o t e n t i a l  func-  
t ion.  Prof .  B a s t i a n s e n  a n d  his  co-workers  found  t he  
i n t e r e s t i ng  re l a t ion  t h a t  t h e  a tomic  d i s t ances  be tween  
cai 'boll at oms in molecules  su(.h as al lene,  b u t a t r i e n e ,  a n d  
d i m c t h y l d i a c e t y l c n e  were s h o r t e r  t h a n  t h e  s tun  of t he  
i nd iv idua l  b o n d  lengths .  I t  can  be  shown t h a t  these  
di f ferences  are  m a i n l y  due  to t he  p e r p e n d i c u l a r  d isplace-  
m e n t s  of the  a t o m  pair .  The  inf luence  of the  a n h a r -  
m o n i c i t y  fac tors  which  h a v e  t he  first-order effect on the  
a t o m i c  d i s t ances  is cancel led  ou t  by  t he  p rocedu re  of 
t a k i n g  t he  d i f ference  s t a l e d  above .  

On t he  o t h e r  h a n d  t he  m e a n  s q u a r c  m n p l i t u d e s  ob- 
t a i n e d  can  be  c o m p a r e d  wi th  t he  va lues  c o m p u t e d  h y  
t he  use of spec t roscopica l ly  o b t a i n e d  n o r m a l  mo(tes  
because  t he  a n h a r m o n i c i t y  of the  p o t e n t i a l  f u n c t i o n  of 
the  molecu la r  field gives on ly  a s econd-o rde r  effect  on  
t h e  m e a n  squa re  ampl i t udes .  The  a g r e e m e n t  b e t w e e n  
t he  obse rved  a n d  the  ca lcu la ted  va lues  were  found  to be  
good.  I t  suggests  ~ha t  t he  m e a n  s q u a r e  a m p l i t u d e s  will 
offer add i t i ona l  i n f o r m a t i o n  for de t emn in ing  the  p o t e n t i a l  
field of the  molecule .  A few example s  are p r e s e n t e d  a long  
th i s  line. 

T h e  p a p e r  is to be  p u b l i s h e d  in J. Chem. Phys. or in 
Bull. Chem. Soc. Jap. 


