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Preparation 

SnC12 is p r e p a r e d  b y  h e a t i n g  Sn in a flow of gaseous HC1. 
I t  is o b t a i n e d  as a f ine powder .  Single c rys ta l s  were  
p r e p a r e d  b y  s u b l i m a t i o n  in a v a c u u m - s e a l e d  t u b e  a t  
300 °C. T h e  crys ta ls ,  t h i n  needles ,  a p p e a r e d  in t h e  u p p e r  
p a r t  of t he  tube .  

C r y s t a l l o g r a p h i c  i n v e s t i g a t i o n  

P h o t o g r a p h s  were  t a k e n  a b o u t  t he  c- a n d  a-axis ,  bo th  
w i th  Cu K a  a n d  Me K a  r ad ia t ion .  

F r o m  osci l la t ion a n d  Weis senbe rg  p h o t o g r a p h s  t he  
space g roup  was  f o u n d  to be  Pnam or Pna. 

The  cell cons t an t s  are :  

a = 7.793, b = 9.207, c = 4 . 4 3 / ~ .  

Since t he  c rys ta ls  are  v e r y  sens i t ive  to a t m o s p h e r i c  
inf luence,  i t  was  diff icul t  to  m e a s u r e  the i r  dens i ty .  
F r o m  the  dens i t y  of the  l iquid,  3.39 g .cm.  -3, t he  dens i t y  
of t h e  solid was  a s s u m e d  to  be a b o u t  4 g .cm.  -3. F r o m  
this  va lue  t he  n u m b e r  of molecules  pe r  u n i t  cell was  
f o u n d  to  be  4; this  gives a ca l cu la t ed  dens i t y  of 3.91 
g .cm.  -a. 

On the  Weis senberg  d i a g r a m  0icl, it  was  no t i ced  t h a t  
in tens i t ies  0icl + 2 are  equa l  to  0icl, a p a r t  f rom L P  fac tor  
a n d  n o r m a l  decl ine.  I t  was  conc luded  t h a t  all a t o m s  in 
t he  cell lie on two  planes  para l le l  to  (001), a t  a d i s t ance  
of I c. Thus  t he  space g roup  Pnam could  be a s sumed .  
T h e n  Sn has  a fourfold  pos i t ion  a n d  C1 has  two  fourfold 
posi t ions  : 

x,y,t; ~,y,$; ½_x,i+y,$; 1+x, ½-y, ¼. 

Weissenbe rg  p h o t o g r a p h s  a b o u t  the  c - ax i s - -need l e  a x i s - -  
of a v e r y  t h in  c rys t a l  se rved  as a basis for th is  s t r u c t u r e  
d e t e r m i n a t i o n  (zero- a n d  first  level).  

T h e  hk0 a n d  hicl in tens i t ies  we re  m e a s u r e d  on a pho to -  
m e t e r ,  a n d  co r r ec t ed  for  t he  Loren t z -po la r i za t i on  fac to r  
a n d  absorp t ion ,  t r e a t i n g  t he  need le  as a cy l inder .  

T h e  ini t ia l  p a r a m e t e r s  for  Sn a n d  C1 were  o b t a i n e d  
f rom a P a t t e r s o n  p ro j ec t ion  on the  (001) p lane .  

T h e  s t r u c t u r e  was  i m p r o v e d  first  b y  an  e lec t ron-  
dens i t y  p ro j ec t i on  a long [001]. Af te r  sca l ing of t he  hic0 
a n d  hicl s t r u c t u r e  fac tors  to t he  ca l cu la t ed  values ,  
a genera l i zed  p r o j e c t i o n :  

~o(xy) = Z,  F(hicO) cos hx cos Icy - ~ F(hIcO) sin hx sin Icy 
h + k =  2n h + k =  2 n + l  

- ~ /~(hicl) s inhx  c o s i c y -  ~ F(hicl)  cos hx sin Icy 
h + k =  2n h + k =  2n+ 1 

was  c o m p u t e d  (Zachar iasen ,  1954). Since all a t o m s  lie 
in t h e  p lanes  z = 1  a n d  z = ~ ,  this  is e q u i v a l e n t  to t he  
sec t ion  a t  z=¼.  T h e n  a d i f ference  m a p  of t he  same  
genera l i zed  p ro j ec t ion  was  m a d e .  I n  this  s u m m a t i o n ,  
a n d  in all  s u b s e q u e n t  work ,  t he  s t rong  low-order  reflec- 
t ions  were  o m i t t e d  because  ex t i nc t i on  was  suspec ted .  
T h e  fol lowing p a r a m e t e r s  were  o b t a i n e d :  

x y z 
Sn 0.231 0.074 0-250 
CII 0.022 -0-155 0.250 
CIII 0.644 0.075 0.250 

W i t h  these  p a r a m e t e r s  a n d  an  overa l l  isotropic  t em-  
p e r a t u r e  fac to r  B = 1.8 /~e, t h e  va lue  of 

R = Z lIF~l - I F o l l l Z  lFol 

was  13%. T h e  d i f ference  m a p  i n d i c a t e d  t h a t  Sn h a d  
m o r e  t h e r m a l  m o t i o n  t h a n  a s s u m e d  a n d  C1 less. W h e n  
ind iv idua l  i sot ropic  t e m p e r a t u r e  fac tors  for  Sn a n d  C1 
of 2.2 a n d  1.2 /~e respec t ive ly  were  used  t h e  R fac to r  
d r o p p e d  to 11%. A second di f ference  m a p  showed  t h a t  
these  t e m p e r a t u r e  fac tors  are  essent ia l ly  correc t .  

Discussion 
A pro jec t ion  of t h e  s t r u c t u r e  a long [001] is shown  in 
Fig .  1. A t o m s  a t  z = t  a n d  ~ are  d i s t ingu i shed  b y  h e a v y  
a n d  l ight  circles. 

T h e  s t r u c t u r e  is i somorphous  w i t h  PbC12 a n d  P b B r  2 
( N i e u w e n k a m p  & Bi jvoe t ,  1932). 

T h e  Sn a t o m  a t  z---¼ has  t h r e e  C1 a t o m s  as n e a r e s t  
ne ighbours  in the  s ame  p lane  a t  d i s tances  of 3.22, 3.26 
a n d  3.30 A, a n d  two  C1 a t o m s  a t  d i s tances  of 2.78, 
two  a t  3.06 and  two  a t  3.86 /~ in t he  p lanes  z = ~  a n d  
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Fig. 1. Projection along [001]. Heavy  circles: atoms at z----¼. 
Light circles: atoms at z = ~. 

Clix is t e t r a h e d r a l l y  s u r r o u n d e d  b y  Sn;  Cb has  t h r e e  
Sn a t o m s  a t  a sho r t e r  d i s tance ,  a n d  two  Sn a t o m s  a t  
a longer  d i s tance .  Ch lo r ine -ch lo r ine  nea r e s t  ne ighbour -  
d i s tances  v a r y  f rom 3.45 to  4.43 A. 
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That  Bsn is larger than  Bcz could perhaps be ascribed 
to the  irregular manne r  in which the  Sn a tom is sur- 
rounded  by the C1 atoms. 

The author  wishes to express her thanks  to Mr C. H. 
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Twin structures, which may  be characterized as con- 
sisting of two equivalent  crystals wi th  a layer periodic 
in two d imens ions - - the  boundary  l aye r - - common  to 
both,  have  been considered by Holser (1958) and Dorn- 
berger-Schiff (1959). 
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Fig. 1. Two schematic examples of OD structures built of 
equivalent rods extending perpendicular to the plane of 
drawing, each representing a twin structure consisting of 
two equivalent twin individuals with a common boundary 
layer. 

a = example 1, b = example 2. 

In  the lat ter  note  it was erroneously asserted tha t  any 
such structure may  be looked upon as a member  of a 
family of OD structures built  of layers periodic in two 
dimensions (for a definit ion of the  te rm ' 0 D  structure '  
see Dornberger-Schiff & Grell-l~iemann, 1961). Although,  
certainly, this description is true for a great  m a n y  
(if not  most) of the known twin structures of this kind, 
it is now known not  to be a necessary condition.  Recen t  
work has shown tha t  there are some twin structures 
characterized as above which are OD structures buil t  of 
rods periodic in one dimension only. 

Two schematic examples are shown in Fig. l(a), (b). 
A project ion along the  rod direction c is shown in each 
case. In  either example,  each rod has 4 nearest  neighbours 
and any pair of adjacent  rods is equivalent  to any other  
pair of adjacent  rods. The symmet ry  of the  rods is such 
tha t  a description of the  symmet ry  of the  boundary  layer 
with the  help of one of the  80 plane groups in 3 dimen- 
sions does not  give all the  symmet ry  operations of the  
linear group in three dimensions of the  single rod, 
a l though these symmet ry  operations are essential for the  
equivalence of pairs of adjacent  rods. Thus, in example 1, 
if A, B are the centres of adjacent  rods, there is a rotat ion 
diad parallel to A B  and a mirror plane perpendicular  to it;  
bo th  these are at 45 ° to the  boundary  layer, and therefore 
cannot  be elements of the symmet ry  group of the  bound- 
ary layer. In  example 2 it is the  41 axis parallel to the 
boundary  layer which- - fo r  obvious reasons- -cannot  be 
an e lement  of its symmetry .  In  both  examples the  twin 
plane or twin axis is at  45 ° to the  boundary  plane which 
is the composit ion plane. 

I should no t  like to predict,  at  the  present  stage, 
whether  all twins, consisting of two equivalent  crystals 
wi th  a boundary  layer in common,  may  be looked upon 
as members  of families of 0 D  structures buil t  of ei ther 
layers periodic in two dimensions or of rods periodic 
in one dimension (all alike or of several different kinds). 
I t  may  very well be tha t  the  case of OD structures 
built  of non-periodic blocks has also to be considered. 
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