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P o u g h k e e p s i e ,  N e w  Y o r k ,  U . S . A .  

(Received 8 M a y  1956 a n d  i n  revised f o r m  4 J u n e  1956) 

R o t a t i o n  and  precession da ta  t aken  using a single crystal  
of Zn3As 2 indicate a body-centered te t ragonal  un i t  cell. 
Lat t ice  parameters  obta ined from spectrometer  measure- 
ments  on a single crys ta l  wi th  faces cut perpendicular  to 
(001) and  (100) give 

c = 23.65, a = 11.78 A.. 

This cell is 4 × 2 × 2 t imes larger t han  the originally 
reported cubic cell (Nat ta  & Passerini,  1928), and  
2 x ~/2 × ~/2 t imes larger t h a n  the  previously reported 
te t ragonal  cell (Stackelberg & 1Paulus, 1935). Wi th  
c/a = 2.007 this  mater ia l  is h ighly  pseudo-cubic and  is 
one of the few good intermetal l ic  semiconductors which 
is not  ac tua l ly  cubic. The space group is p robably  I41/acd .  
There was a great  deal of diff iculty wi th  preferred orienta- 
t ion in the powder pa t terns .  Fig. 1 shows the  first few 
lines in the powder pa t t e rn  obtained using Ni-fil tered 
Cu radia t ion and  linear recording. The strong lines in this  
pa t t e rn  agree wi th  those reported by  N a t t a  & Passerini.  
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Fig. 1. Powder pattern of ZnaAs2; filtered Cu radiation. 
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A determinat ion of the crystal  s t ructure of mercury( I I ) -  
oxide, recent ly  reported by  l~oth (1956) and  carried out  
on the basis of X- r ay  and  neut ron  diffraction powder 
data ,  is inconsistent  wi th  observations previously pub- 
l ished b y  the present  au thor  (Aurivillius, 1954) and  also 
wi th  supplementary  da ta  obtained la ter  on. Weak,  inter- 
spacing layer  lines in the X- r ay  ro ta t ion  photographs  of 
single crystals  of mercury( I I )ox ide  t aken  around [100] 
show the actual  a axis to be twice t h a t  first reported b y  
Zachariasen (1927) and supported b y  lZoth. The Weissen- 
berg photograph of the first interspacing layer  line 
( lkl ,  C u K a  radiat ion) thus  shows 18 independent  re- 
flexions (cf. Table 1) which should be absent  according 
to the  s t ructure proposed by  lZoth. The doubling of the 
a axis has been confirmed b y  amply  exposed X- ray  pow- 

i n  rev ised  f o r m  23 M a y  1956) 

Table 1. Observed in t ens i t i e s  l k l  f r o m  a Weisaenberg  
pho tograph  o f  I-IgO a n d  calculated s t ruc ture- fac tor  va lues  

k =  0 1 2 3 4 5 6 

Io w + w w . . . .  
l =  1 F~/10 43 9 27 0.2 12 0.3 6 

I o w + - -  w + - -  w vw w 
1=2 .F~JlO 38 0.3 30 0.8 17 1 12 

I o W W W W W W - -  
l = 3  F2/10 18 12 16 10 13 9 - -  

Io w w + w w + - -  - -  - -  
/ = 4  ~,2/10 6 41 9 37 - -  - -  - -  

A 09 46 



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 °. 

A ful l  r e p o r t  wil l  a p p e a r  in  Ac ta  Chemica Scandinavica. 
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The structural crystallography of indium bismuthide.* B y  W .  P .  BIN~IE,  Physics Department, Purdue 
University, West Lafayette, Indiana, U. S. A.  

(Received 6 April  1956) 

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 .  


