
T a b l e  2. Part of the powder photograph of H g O  

Cu K ~  x radia t ion  

Indices  referred to the  uni t  cell found at  the  present  

T h e  fo l lowing  s t r u c t u r e ,  d e r i v e d  f r o m  p o w d e r  a n d  
s ing le -c rys ta l  d a t a  o b t a i n e d  b y  X - r a y  a n d  n e u t r o n  dif-  
f r a c t i o n  m e t h o d s ,  is in  r e a s o n a b l e  a g r e e m e n t  w i t h  t h e  
e x p e r i m e n t a l  resu l t s .  

lOaxs in  z O 
, ,  

hkl Obs. Cale. 

200 544 543 
101 615 614 
011 673 673 
210 737 737 
020 778 779 
l l l  807 809 
201 1021 1021 
211 1215 1216 
220 1320 1322 
121 1393 1393 
301 1704 1700 
221 1798 1800 
311 ~ 1895 
002 1914 1914 
102 2047 2050 
400 2170 2171 
031 2231 2231 
112 - -  2244 
230 2295 2295 

2366 410 2363 
131 2366 

invest igat ion 

Present  
invest igat ion R o t h  

)o (pP')oxlo-3)o I~ 
m~ 2.2 ~ - -  
me 1.8 - -  - -  
vst 280 424 425 
vst 240 353 346 
vat 170 236 221 
vvw 0.7 - -  - -  
vst 290 275 272 
w 9.5 - -  - -  
vw 3.7 - -  - -  
vw 2.2 - -  - -  
vvw 1.0 - -  - -  
vst 480 206 209 
- -  0.03 - -  - -  
st 110 39 40 
v~w 1.5 ~ - -  
st 110 39 39 
st 200 56 56 
- -  0.03 - -  - -  
st 180 54 54 

{ w 0.2 - -  

de r  p h o t o g r a p h s  t a k e n  in  a Gu in ie r  focus ing  c a m e r a  
(Table  2). 

Cell c o n t e n t :  4 H g O .  
Cell d i m e n s i o n s :  a ---- 6"6121, b ---- 5-5201, c = 3.521 a A.  
Space  g r o u p :  Pnma (No. 62). 
4 H g  in (c): x, ¼, z ; ~ , ~ , ~ ; ½ - - x , ~ , ½ + z ; ½ + x ,  ¼,½--z 

w i t h  x = 0"115, z = 0-245. 
4 0  in  (c): w i t h  x = 0"365 , z =  0-585 . 

Th i s  s t r u c t u r e  is bu i l t  u p  of  i n f i n i t e  p l a n a r  z igzag  
cha ins  r u n n i n g  para l le l  t o  t h e  a ax i s  a n d  l y i n g  in  t h e  ac 
p l ane .  W i t h i n  t h e  cha ins  t h e  d i s t a n c e  H g - O  is 2 -03+0-10  
A a n d  t h e  ang les  O - H g - O  a n d  I - I g - O - H g  a re  1794-3 ° 
a n d  109+1  ° r e spec t i ve ly .  T h i s  c h a i n  a r r a n g e m e n t  is 
e s sen t i a l ly  d i f f e ren t  f r o m  t h a t  f o u n d  b y  R o t h ,  t h e  p r i n -  
c ipa l  d i v e r g e n c e  be ing  t h e  b o n d i n g  of  t h e  o x y g e n  a t o m s  
to  t h e  m e r c u r y  a t o m s ,  t h e  ang le  O - H g - O  g i v e n  b y  R o t h  
be ing  110 °. 
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F r o m  X - r a y  c r y s t a l l o g r a p h i c  ana lys i s  t h e  u n i t  cell of  
t h e  i n t e r m e t a l l i c  c o m p o u n d  I n B i  is f o u n d  to  be  t e t r a g o n a l  
w i t h  d i m e n s i o n s  a--- -b----5-000,  a n d  o = 4.773 •. Ab-  
s e n t  X - r a y  s p e c t r a  a n d  t h e  p r e s e n c e  of  a c e n t e r  of s y m -  
m e t r y  a re  c o n s i s t e n t  w i t h  t h e  space  g r o u p  P4/nmm. 
D e n s i t y  m e a s u r e m e n t s  s h o w  t h a t  t h e r e  a re  t w o  mo lecu l e s  
of  ~ B i  in  t h e  u n i t  cell so t h a t  t h e  a t o m s  are  a t  specia l  
pos i t i ons ,  t h e  c o o r d i n a t e s  of  w h i c h  are  (0, 0, 0), (½, ½, 0) 
a n d  (0, ½, z), (½, 0, ~). B y  e m p l o y i n g  t h e  o b s e r v e d  in t en -  
si t ies  of  (0kl) r e f l ec t ions  in  s u m m a t i o n s  of  t h e  P a t t e r s o n  
a n d  F o u r i e r  t y p e s ,  t h e  I n  a t o m s  are  l o c a t e d  a t  t h e  or ig in  
a n d  t h e  e n d - c e n t e r e d  pos i t i on ,  whi l e  t h e  u n k n o w n  co- 
o r d i n a t e ,  z, is f o u n d  to  be  0.393. T h e  r e l i ab i l i t y  i n d e x  of 

~his ana lys i s ,  e x p r e s s e d  in  ~he usual m a n n e r ,  Js 0.17. 
F ig .  1 s h o w s  f o u r  u n i t  ceils of  I n B i  a n d  also t h e  t e t r a -  

h e d r a l  a r r a y  of  f o u r  B i  a t o m s  a r o u n d  e a c h  I n  a t o m  w i t h  
t h e  d i m e n s i o n s  a n d  ang le s  l i s ted .  E a c h  B i  a t o m  has  fou r  
I n  a t o m s  as  n e a r e s t  n e i g h b o u r s ,  f o r m i n g  a s q u a r e  t o  one  
s ide of i t .  T h e  s t r u c t u r e  cons is t s  of  l aye r s  of l ike a t o m s  
n o r m a l  t o  t h e  e ax is  w i t h  a d j a c e n t  I n  l aye r s  s e p a r a t e d  
b y  t w o  Bi  l ayers .  E a c h  I n  l aye r  is b o n d e d  to  t h e  Bi  l aye r  
on  e i t h e r  s ide  of  i t  a n d  t h e  c loses t  a p p r o a c h  of t h e  Bi  

* Work  suppor ted  by  Signal Corps contract .  Crystals 
p repared  by  Miss L. M. R o t h  of this depar tment .  
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0 In In . . . .  Bi 3"13 A, 

Bi Bi 3-68• 
0 Bi In In 3 - 5 4 A  

Tetrahedral angles: 106°(2) and 111°( / , )  

Pyramida l  angles: 106° (2 )  and 6 9 ° ( / 0  

Fig. 1. Atomic ar rangement  in four  un i t  cells of InBi .  
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a toms in neighboring Bi layers  is 3.68 A, which is some- 
wha t  larger t h a n  the  in tera tomic  separat ion of Bi a toms 
in ad jacent  layers of metal l ic  Bi (3-47 A) and gives rise 
to a marked  cleavage plane normal  to the c axis. 

The significance of the  s t ructure  of InBi  is i ts contrast  
to t h a t  general ly  found in 1:1 compounds formed by  
elements in which the  average number  of valence elec- 
t rons per a tom is four. In  the case of the B sub-group 
elements of groups 3 and  5 of the periodic table, to which 
In  and  Bi belong, such compounds crystall ize 'wi th the 
zinc-blende s t ructure  wi th  t e t rahedra l ly  coordinated 
a toms and  in tera tomic  distances corresponding to the 
sum of the t e t rahedra l  covalent  radii of the a toms in- 
volved.  The only exceptions in this  series are the com- 
pounds involving the  heavier  and  more metall ic elements, 
namely  T1Sb and  T1Bi, in which the a toms are in the 
CsC1 ar rangement  and  the  interatomic separat ions are 
equivalent  to the  sum of the  metall ic radii  for eightfold 
coordination (Wyckoff,  1948). InBi  appears  to be inter- 
media te  between these two s t ructural  types  as i t  possesses 
fourfold coordinat ion and  its interatomic distance, 3" 13 A, 
corresponds to the sum of the  metall ic radii  of In  and  Bi 
wi th  four nearest  neighbours  (1.47 and 1.60 /~ respec- 

t ively).  This observed separat ion is appreciably  greater  
t h a n  the  value expected (2.92 /~) for a covalent  bond;  
or for an  ionic s t ructure  of the type  Ina+Bi a- in which  
the radi i  would be 0-88 and  1-98 /~ for the cat ion and  
anion respect ively (Wyckoff,  1948). InBi  belongs to the  
B-10 s t ructural  [type (Strulcturbericht), which is charac- 
terised b y  a bimolecular  te t ragonal  un i t  cell developed 
from the space group P4/nmm and  wi th  a toms a t  the  
positions a l ready quoted.  A compound of this  type  can be 
described as a dis tor ted CsC1 ar rangement  when the  axial  
rat io c/a approaches l /V2 , (0-707), and  the  unknown  
coordinate, z, approximates  0-5 (Strukturbericht). How- 
ever, the  distort ion in the case of InBi ,  due to an  axial  
rat io of 0-955, is so great  t h a t  fourfold coordinat ion 
results and  only a formal resemblance exists between 
InBi  and the dis tor ted CsC1 a r rangement  which is pos- 
sible in B-10  s t ructura l  types .  
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N o t e s  and N e w s  

Announcements and other items of crystallographic interest will be published under this heading at the discretion of the 
Editorial Board. Copy should be sent direct to the British Co-editor (R. C. Evans, Crystallographic Laboratory, 
Cavendish Laboratory, Cambridge, England). 

International  Union  of Crystallo~,raphy 
With  the approval  of the  Execut ive  Committee,  the  Com- 
mission on Crystal lographic  D a t a  has co-opted Dr  Olga 
K e n n a r d  (U. K.) and  the  Commission on Crystal lographic 
Appara tus  has co-opted Dr  M. M. Umanski j  (U.S.S.R.). 

Symposium on Crystallography in 
Santiago, Chile 

A Symposium on Crysta l lography,  organized b y  the 
Chilean Commit tee  of Crystal lography,  was held a t  
Santiago, Chile, f rom 7 to 9 June  1956. I t  was a t tended  

b y  members of three  Chilean Universi t ies  who are work- 
ing in this  field. 

Dr  Sven Furberg,  who is a t  present  a t  Montevideo 
organizing a Crystal lographic Labora to ry  on a UNESCO 
Technical  Assistance Mission, a t tended  this  Sympos ium 
as the guest  of honour.  

A report  on the  Symposium of the  In te rna t iona l  Union  
of Crys ta l lography held in Madrid last  April, submi t ted  
by  Mr Enr ique  Gri inbaum, was read dur ing the sessions. 

Papers  by  Jorge Mufioz-Cristi, George Mueller, Sven 
Furberg,  Arnold" Keller,  Carlos Rivera ,  N a h u m  Joel  and  
Isabel  Garaycochea on subjects including mineralogy,  
crystal  s t ructure,  X - r a y  diffraction, optical crystallo- 
g raphy  and  crystal l izat ion problems were presented to 
this  Symposium. 

B o o k  R e v i e w s  

Works intended for notice in this column should be sent direct to the Editor (P. P. Ewald, Polytechnic Institute of Brooklyn, 
99 Livingston Street, Brooklyn 2, N .Y . ,  U.S.A.) .  As  far as practicable books will be reviewed in a country different 
from that of publication. 

Microscopic  Petrography.  By E.W. HEINRICH. 
Pp .  x i v + 2 9 6  w i t h  131 pho tomic rographs ,  21 o ther  
f igures  a n d  9 tab les .  N e w  York ,  Toronto ,  L o n d o n :  
McGraw-Hi l l .  1956. Pr ice  $ 6.50; 49s. 

This book is designed to serve as a t ex t  for the systemat ic  
s t udy  of rocks under  the  microscope. I t  is in tended for 

' init ial  to in termedia te  s tudents '  (author 's  preface) bu t  
ranges over a wider field t h a n  m a n y  teachers would 
a t t e m p t  a t  this  level. The knowledge of mineralogy 
assumed in the  reader is greater  t han  would usual ly  be 
possessed b y  second-year un ivers i ty  s tudents .  

The opening chapter ,  'Methods of Microscopic S tudy ' ,  
is an up-to-date  account  of techniques for the  prepara t ion  
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