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Fig. 6. Resistallce I'S. pressure 
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The data of Jayaraman ('{ al.D 1'01' IIISb indicl lt: a triple point at 335 0 and about 20 kb with a 
solid-solid transition at 1'00111 temperature :tnd 2J kb. The data of Gebbie el 01. 10 indicate that 
there is a large drop in resistance at thi~ point. By ana logy it is expected that a simIlar transi tion 
is occurring in thesc substances . AI~(), a microscopica l examination of the samples after a run 
gave no indication of melting, .ilthollgh they were rather badly distorted on removal from the 
bomb so that the evidence i::. not cil:ar-cut. 

In the case of GaAs thcre i~ a sharp dror in resistance at 245 kb, a relatively small change to 
280 kb, and a second drop of about an ordcr of magnitUde. It is speculated that here we are 
above the triple roint at room tcmrerature and that the regiOl~ from 245-280 kb represents the 
liquid state. Both resistance measurements as a function of temperature and high-pressure 
X-ray measurements would be most desirable on this and the other zine bien de type compounds. 

Fig. 7 shows the fraction al change of optical absorption edge with pressure for TICI, TlBr 
and TII.Il All of these have the simrlc cuhic (CsCI) structure at high pressure. (Til transforms ' 
to this structure at 5-6 kb.) All three exhibit a large red shift with pressure, the ratio of the slopes 
(TII/TlBr/TICI) being about 2'3/ 1·4/1'0. 

Figs. 8-1012 show the change of resistance with pressure at 25 0 and 120 0 (in the case of 
Til, a 145 0 isotherm is also included). For t he iodide there are three distinct regions: a very 
sharp drop with pressure up to about 90-100 kb, a second drop with about half the slope of the 
first part and, above 160 kb, a rclatively small change or rcsistance with pressure. In the first 
region there is a decrease of resi:-tance with increasing telllperaturc. The activation energy is 
about 1·1 eY. In the second region Ihere is a ~Illall bUl definitc increase of resistance with tem
perature. In the third region Ihere i~ a significant inclease in resistance with tcmperature. 

TlBr exhibits the same threc rcgitllls, but the din-crence in slope between regions 1 and 2 is 
less distinct, and the transfer fro 11 I I,,!:ioll 2 to region 3 is less abrupt. In TICI region 2 is no 
longer distinguishable, but the i..,ol hrnm cross as for the other two compounds. The TICI and 
TIBr have activation energics oro· ~. (j.() r:Y, in the low-pressure region. 

Sinee these compounds wele not II1tensively purified, the source of conduction electrons is 
almost certainly impurities. Nc \"ert hek~s , in region I, we are undoubtedly measuring an increase 
in carrier concentration with prc~sure, probably due to movement of the bottom of the conduc
tion band with respect to impurity levels . The relative slopes of the log resistance versus pressure 
curves (Til, TlBr, TIC1) are 2·7/1·2/1·0. This is quite comparable with the relative gap changes 
observed optically. 

In region 2, one is undoubtedly observing pi imarily the increase in mobility with increasing 
pressure, probably due to broadening of the cond uct ion band_ 

In region 3, the resistance i ~ disti nctly' metallic' in its temperature behaviour. If one 


