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Indium Antimonide: the Metallic 

Form at Atmospheric Pressure 

Abstract. The crystal stmcture oj 
lIl etallic indium antimonide al aill/o

spheric pressure alld -19rC i ,I' ("Ui'II

tially identical with that 0/ whil c' lill ill 
26°C. 

Compression of group IV ele,men ts 
Ll nd of group III-V and group II- IV 
hina ry compounds transforms th em in
to metals (1-3). The ph Llse ch ange i~ 

mnrked by a Inrge increase in dCI1~it y 
and n rise in the number of equivalen t 
ne;lr neighbors from four, which is 
cha racteristic of these material s at low 
pressure, to six, which is charac(cri~ l ie 

of the new phase (4). The work of 
Drickal11cr and hi s co-workcrs (3) and 
o f Kennedy and his co-workers (I) h;l s 
cl ea rly demonstrated the generLllity o f 
the phenomenon. 

Jamieson has examined the crystal 
structure of the metallic form of indium 
antimonide under high pressure and 
found it to be anal'ogous to that of 
white tin. We now report a low-pressure 
study that shows the structure to be es
senti ally identical with that of ordinary 
metallic tin. 

The metallic form of JnS b J1WY he 
obtained at low pressures by cooling 
the material while it is under pressure 
and then reducing the pressure. T he 
metallic form was first made as de
scribed previously (1-3) by application 
of pressures a few kilobars in excess 
of the transition pressure of 23 kb at a 
temperature of about 95°C. Periods o f 
several hours were used to insure com
plete conversion , 

Liquid nitrogen was then used to 
cool the entire assembly of press <lnd 
sample. When the temperature of the 
sample h<ld dropped to well below 
2100K (-63°C) the pressure was re
leased , and the sample was removed 
from the cylinder, which conta ined 
tungsten carbide. We found th at the 
material was a very good metal with 
a very low resistance, com pamble 
to that of aluminum at tem per<l! ures 
between 77° and 2100K. It was ver.y 
shiny and metallic and extremely hard. 
somewhat like tool steel. It was found, 
empirically, to be stable for weeks, so 
long as it was kept at temperatures he
low -63°C, and it was even possible 
to machine it. 

An x-ray diagram was t<lken hy the 
Debye-Seherrer technique at 77 °K. The 
spectrum with CuK ex radiation is giv-

T able 1. Lallice spacings of wh ile (or (j tin) 
and melallic indium anlimonide, InSb{II). 
The IInil-cell dimcnsions for Sn{fJ) al ~6° C 
and InS!> (IT) lit 1'J7 °C nrc, respect ively , a, 
S.IDl and 5.72 ± 0.16A; c, 3. 182 and 3. 18 ± 
0.03A. The corrc~ponding dcnsilies are, re
~pcclivcly, 7.2~6 and 7. 54 ± 0.1 6 g!cm". 

ilk I Sn(,B), <I{A ), InSb(lI ), d{A ), 

Cu. 1..405 A Cu. 1.5405 A 

200 2.9 15 2.90 
10 1 2.793 2.711 
220 2.062 2.05 
211 2.0 17 2 ,02 
301 1.659 1.65 
11 2 1.4R4 1.48 
400 1,45R 

1.44· 
32 1 1.442 

• Unn'snlvco. 

. ell ill Tahle 1, together wi th the Inlt ice 
spaci ngs of ordinary white tin (5). 

Tt is c1car from thcse data th at the 
two structures are identical to within 
0 .02 A in the spacings for the body
centered tetragon<ll lattice (6) . 
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