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S P E C I A L I A  
Les a u t e u r s  son t  seuls r e sponsab les  des op in ions  expr im4es  d a n s  ces b r6ves  c o m m u n i c a t i o n s .  - F i i r  die K u r z m i t t e i l u n g e n  
is t  ausschl iess l ich  de r  A u t o r  v e r a n t w o r t l i c h .  - Pe r  le b r c v i  c o m u n i c a z i o n i  6 r e sponsab i l e  solo l ' au to re .  - The  ed i to r s  
do n o t  ho ld  t h e m s e l v e s  r e spons ib le  for  t he  op in ions  expressed  in the  a u t h o r s '  b r ie f  repor t s .  - OTBeTCTneHH0CTb 3a 

KOp0TKHe c0oSmeHHa HeC'4T HCKmOqHTeabHO aaTop. - El  r e sponsab le  de  los i n f o r m e r  reducidos ,  estA el au to r .  

A Note on Solutions Governing the O r i g i n  of  Polytropes 

I n  t h i s  n o t e  t h e  a u t h o r  i n t e n d s  to  give a n  en t i r e ly  
d i f f e ren t  proof,  wh ich  is m o r e  logical, of his  r e c e n t  r e su l t  
t h a t  t h e  or ig in  of po ly t ropes ,  w h a t e v e r  be  t h e  index,  is 
g o v e r n e d  b y  so lu t ions  of t h e  LANE-EMDEN e q u a t i o n  for  
e i t h e r n = 0 o r n = - -  lX. 

A t  t h e  or ig in  of t h e  po ly t ropes ,  dP/dr a n d  de~dr v a n i s h :  
t h a t  is, a t  t h e  or igin,  P a n d  ~ a re  n o t  f unc t i ons  of r. 
E q u a t i o n s  g o v e r n i n g  t h e  h y d r o s t a t i c  equ i l i b r ium sugges t  
t h a t  a t  a n y  p o i n t  in  t h e  conf igura t ion ,  where  P a n d  e a re  
re la ted ,  b o t h  P a n d  ~ are  f u n c t i o n s  of r s imul t aneous ly .  
Hence ,  a t  t h e  origin,  P a n d  ~ a re  i n d e p e n d e n t  of e ach  
o t h e r ;  b u t  a po ly t rop i c  model ,  in  wh ich  P a n d  O are  
n o t  re la ted ,  c a n n o t  h a v e  a n y  phys i ca l  va l id i ty .  Th i s  
m a k e s  i t  c lear  t h a t ,  a t  t he  origin,  P = K ~1 + 1in c a n  be  
r e l e v a n t  on ly  for such  l i m i t i n g  va lues  of n for  w h i c h  
P a n d  ~ t e n d  to  b e c o m e  i n d e p e n d e n t  of  each  o ther .  Thus ,  
w h a t e v e r  b e  t he  i ndex  of t he  po ly t rope ,  t he  a r r a n g e m e n t  
of so lu t ions  a t  t h e  or ig in  will be g iven  b y  so lu t ions  for  
e i t he r  n t e n d i n g  to  zero or for  n t e n d i n g  to  --1. 

I f  we cons ide r  t h e  f u n d a m e n t a l  e q u a t i o n  in t e r m s  of 
r a n d  P ,  t h e n  so lu t ions  for  n = -- 1 will g o v e r n  t h e  or ig in  

for  t he  s imple  r ea son  t h a t  for n = 0, P c a n n o t  be  f ini te .  
F o r  s imi la r  r ea sons  if we cons ider  t h e  s t r u c t u r e  in  (r ;  e)- 
p lane ,  so lu t ions  for n = 0 will  g o v e r n  t h e  or ig in  2. 

Zusammen[assung. E s  wi rd  bewiesen,  dass  fiir den  Ur -  
s p r u n g  y o n  P o l y t r o p e n  n u r  L 6 s u n g e n  de r  EMDEN- 
G l e i c h u n g  v o m  I n d e x  0 oder  -- 1 s ind.  
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Molecular Compounds Without Chemical Bonding 

W h e n  benzene  is a d d e d  to  a so lu t ion  of n ickel  cyan ide  
in aqueous  a m m o n i a  c o n t a i n i n g  acet ic  acid,  a p r ec i p i t a t e  
of t h e  compos i t i on  [ N i ( C N ) ~ . N H  a - C6H8] is fo rmed  1. 
O t h e r  example s  of these  a d d i t i o n  c o m p o u n d s  are  those  
f o r m e d  b e t w e e n  nickel  c y a n i d e - a m m o n i a  c o m p l e x  
[Ni(CN)~.  NH~] a n d  molecules  of an i l ine  (C6H~NH~), 
p y r i d i n e  (CsHsN), py r ro le  (C4H~N) a n d  t h i o p h e n e  (C, H4S ), 
C o n t r a r y  to  t he  s t a t e m e n t  of HOFMANN a n d  KUSPERT 1 
we h a v e  f o u n d  t h a t  p h e n o l  a n d  f u r a n  do n o t  fo rm 
c l a t h r a t e s  w i t h  n ickel  c y a n i d e - a m m o n i a  complex  2. 

A single c rys t a l  X - r a y  i n v e s t i g a t i o n  was u n d e r t a k e n  
on  t h e  benzene  c l a t h r a t e  3. T h e  large  d i s t ance  b e t w e e n  t he  
c a r b o n  a t o m s  of b e n z e n e  a n d  t he  a t o m s  of t h e  cag ing  
m a t e r i a l  was  i n t e r p r e t e d  to  m e a n  t h a t  t h e  o rgan ic  mole-  
cules are  n o t  b o n d e d  b u t  are  s imp ly  caged in t h e  c rys t a l  
la t t ice .  

W e  p r e s e n t  here  t h e  IR- spec t roscop ic  ev idence  t h a t  t h e  
organic  molecules  are  j u s t  t r a p p e d  in t h e  cav i t ies  p r o v i d e d  
b y  t h e  n icke l  c y a n i d e - a m m o n i a  l a t t i ce  a n d  t h e r e  is no  
chemica l  b o n d i n g  b e t w e e n  t h e  gues t  a n d  t h e  h o s t  mole-  
cules. 

T h e  a b s o r p t i o n  f requenc ies  of benzene  a t t r i b u t e d  to  in-  
p l a n e  v i b r a t i o n s  are  iden t i ca l  in  c l a t h r a t e  a n d  t h e  p u r e  
l iqu id  (or gas) b u t  t hose  a t t r i b u t e d  to  ou t -o f -p lane  v ib ra -  
t i ons  a re  d i f f e ren t  (more  or  less sh i f ted  e.g. 575 cm -1 b a n d  
of l iqu id  b e n z e n e  a p p e a r s  a t  706 cm -x in benzene  c h a t h -  
ra te) .  T h i s  is t h e  o n l y  i n d i c a t i o n  of i n t e r a c t i o n  b e t w e e n  
t h e  c l a t h r a t e d  molecu le  a n d  t h e  n icke l  c y a n i d e - a m m o n i a  
la t t ice .  

I t  Can be  s t a t e d  t h a t  t h e  c l a t h r a t e  b a n d s  w i t h  large 
shi f t s  co r respond  to  b a n d s  wh ich  in p u r e  c o m p o n e n t s  or 
in  a so lven t  show large shi f t s  in  c o m p a r i s o n  w i th  gaseous  
molecules .  F o r  example ,  in  benzene  c l a t h r a t e  t h e  wave  
n u m b e r  of A2u ou t -o f -p lane  b a n d  is 706 cm-1 ;  687 cm -x in 
t h e  solid s ta te ,  a n d  675 c m  -1 in t h e  v a p o u r  or l iqu id  s ta te .  
Similar ly ,  in  pyr ro le  c l a t h r a t e  [Ni(CN)~.  N H 3 . C 4 H n N ]  
t he  wave  n u m b e r  of t h e  B~ ou t -o f -p l ane  Val is 552 cm-X; 
561 cm -1 in t he  l iquid  s t a t e  a n d  475 cm -1 in t h e  v a p o u r  
s ta te .  H e n c e  t he  m a g n i t u d e s  of these  shi f t s  in  c l a t h r a t e  
b a n d s  in  c o m p a r i s o n  w i t h  t h e  b a n d s  in pure  c o m p o u n d s  
are  of t h e  s ame  o rde r  as t h e  m a g n i t u d e s  of t he  shif ts  in 
l iqu id  or  solid spec t r a  as c o m p a r e d  w i t h  t he  gaseous  
spec t ra .  I t  is, therefore ,  sugges ted  t h a t  t h e  forces w h i c h  
m a y  be  caus ing  the  m i n o r  shif ts  in  c l a t h r a t e  spec t r a  are  
of t h e  s a m e  k ind  as t he  forces wh ich  cause  t h e  sh i f t s  in  
l iquid  or  solid spec t ra ,  i.e. v a n  de r  W a a l s  forces. 

LORENZELLI a n d  ALEMAGNA 4 r ecen t ly  gave  a b r o a d  
b a n d  nea r  110 cm -1 in l iqui  d pyrrote .  T h e y  ass igned  t h i s  
b a n d  to  a n  i n t e r m o l e c u l a r  v i b r a t i o n  i n v o l v i n g  complexes  
b o u n d  t h r o u g h  h y d r o g e n  bonds .  The  pyr ro le  c l a t h r a t e  
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