
GEBB HA60 0133 

(Reprinted /roll/ Nature, Vol. 188, 
December 24, 

Pressure Dependence of Resistivity of Indium 
Antimonide to 70.000 Atmospheres 

THE pressure dependence of the resistivity of 
indium antimonide has been measured by Keyes' 
up to 12,000 atmospheres. 'Ve have extended the 
range to 70,000 atmospheres. In addition to the type 
of change found by K eyes ,ve have obsorved a resist­
nnce change on melting when the temperature was 
considerably below the zero pressure melting-point of 
796 0 K. 

The measurements were made in a t etrahedral 
apparatus constructed at the N ational Physical Lahor­
atory follo"'ing n. design of the National Bureau of 
Standanls'. This a llow!:; the use of a standard 
h~·d,.nllljc pl'es~. In our apparatus the pyrophyllite 
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.Fig. I. Bella viour of singJc- cr~'s tal specimens of indium antimonide 
at two temperaturei. II type ~ 4 x 10" electrons/c.c. Specimen 
size, 1\ mm. x 1, mm. x 3 mm. 0, 293· K.; x, I8!· K.. 
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Fig. 2. Effect of pressure on the melting point of indium 
nnlimonide 

tetrahedron had a side of ~ in. and electrical connex­
ions "Were made by the teclmiques described by Halla. 
Cooling coils allowed the temperatlU"e to be 10"Wered to 
1200 K. Pre~sUl·e·,"ersus.load calibration was made 
by measlU"ing resistance changes in bismuth, thallium 
and barilun specimens and using Bridgman's electrical 
data'. 

Fig. 1 shows typical behayiollr of ,.;ingle ·crystal 
specimens of indium antimonide at two temperatures. 
Initia.lly, the rcsistance increa.."6s with pressure as 
fOlmd by Keyes, who showed that this effect comes 
mainly from a 1\-idening of the energy gap. In our 
room·temperatUl·e experiments, t,he resistance dropped 
sharply at a presslU"e of 30,000 atmospheres. ,This 
is attributed to melting, 1\;th a transition from semi­
conduction in the Cl'ystal to metallic conduction in 



, 
I ho liquid phase . In support of this, the ultimat.e 
resist ivity reached here is close to the \'alue obtained 
b, ' Busch' for liquid indiwn antimonide at zero 
I'~C55ure. The small pressure dependence of the 
rc"i"t iyity in the liquid phase is also consistent with 
ti,£, metallic behaviour demonstrated by Busch. 

Fic:. 2 :,hows the melting point, as measured by the 
-lhll1J full in resistance, plotted as a flIDction of 
I're::'.!'ure. It shows a deCI'ease with increasing pressure 
\\ hich, qualitati\'ely, is consistent with the knO'lVIl 

('ontraction in \'olume on melting shown by this 
.·ompound . TIle decrease varies linearly with pressure 
10 about 30,000 atmospheres, but significantly departs 
from Ihis behadour at higher pressures. By inserting 
a nllue of the slope of our melting cW've at zero 
"n, .. ouro in the Clausius- Clapeyron equation with a 
kno\\ n " nlllo' of the yolume contraction on melting 
(j. ,. , . • olid = 0 '13) a yalue for the latent heat of 
(II-ion cnn be fowld. TIlis yslue of 27 ca.l./gm. does 
flO! Ht,'TCe with an experimentally determined value7 

If 1'j ·2 cill./gm. The disagreement between these 
\ .. I Ill'" mi!!ht arise from the presence of complex 
"1,,1 ... ·,, in Ihe liquid near the melting point8 • In our 
"l'...rirn j ·l\ls re .. ults nrc lacking below 10,000 stmo­
~I'h,·rc" bccau:;o the pyrophyllite gasket technique is 
11')1 rdinble. 

I t I' in;,·r.>~t in:; to compare the corresponding work 
011 II,,> Ifwlling of germnniwll by Hall'. In this he 
%lh.l, u \'ari.nion of melting point with pressure which 
I,. ~1I1Nanlit\lIy linear over the range 0- 180,000 
.Itm'''phen:::. \"hen his va lue of the slope of the 
1t ... 11 illL: c1Irvo is used to calculate the latent heat of 
fll~ion, u<'ing (\ measured valuelO of the "olume change, 
" value of ' 4 enl./gm. is found which is in fair agree­
H"'1I1 with the experimentally determined "alue of 
I \(I cnI.II!111.", 

'1111~ communication is published by permission of 
,It.· Dlr"<'lor of the Xational Physical Labora.tory. 
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