
.-.-----~~- $ ' --- .. 

142 A. L. EDWARDS, T. E . SLYKHOUSE and H. G. DRICKAMER 

would expect comparable results for the wurtzite 
form, as the band structure is probahly very 
similar to that of the zinc blcnde. 

Figure 7 shows the absorption-edge shift 
plotted against relative volume c()lTlpre:;~ i()n, 
obtained from the data of BRIDGMAI (6) . The 
rate of change of energy gap with hom! length, 
assuming isotropic compression, is 6·2 eV/A, at 1 
atm. 

(ii) Zinc sclcnidc. Pure single crystals of ZIISe 
were obtained from Dr. R. I r. HI BE, of HCA 
Lahoratories. The 8hift of the ah~()rpli()11 edge 
was measured at 65 em-I, for ",I ,i,'h Ihl' Illitial 
energy gap was 2·58 eV. The re81 t!ts, :;hown ill 
Fig. 5, are quite similar to the re8ul ls for ZnS. 
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FlO. S. Shift of zinc selenide absorp tioJl edge with 
pressure (vo = 20,800 em-I, ()( = 65 em-I). 

The initial shift is blue, with a slope of 6.0(10-6) 

eV/atm at 1 atm. The maximum sh ift is 0·49 eV 
at 130,000 atm, followed by a red shift with a 
slope of about -2.0(10-0) e V /aIIl1. 

From BRIDGMAN'S compressibility data , the 
shift has been plotted against relative compression 
in Fig. 7, which shows a slope of 3·3 eV/A up to 
15,000 atm (L\ VIVo = 0·032). a slope of 4·6 
eV/A up to 130,000 atm (VIVo = 0·130), and a 
slope of -4·0 eV/A above 130,000 atm . 

(iii) Zinc telluride. The source of the zinc 
telluride single crystals used here was Dr. R. N. 
HALL, of the General Electric Company. The 
particular samples used were made from a 
stoichiometric mixture of zinc and tellurium, 
which contained a few parts per million of copper, 
resulting in a resistivity of about ] Q-cm. The 
shift of the absorption edge with pressure is shown 
in Fig. 6. The initial sharp red shift of the edge is 
thought to be due to surface effects during the 

fus ing of the salt around the sample, so the shift 
was measured from an extrapolated zero point of 
J R,300 cm-1 or 2·27 e V. The shift from 4000 to 

+5 ,000 aIm is blue, with a slope of 6,0(10-6) 
C V / 31111. The portion of the curve from 5000 to 

40,000 aIm is completely reversible, and is 
possibly due to the direct transition at k = O. 
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FIG. 6. f;hift of zine telluride absorption edge with 
pressure (vo = 18,300 em-I, ()( 0= 64 em-I). 

Above 45,000 atm, a time-dependent irreversible 
red shift takes place, reaching an equilibrium 
value about 0·18 eV below the original energy 
gap. In several runs, equilibrium was reached in 
about 20 min. On reduction of pressure, the shift 
parallels the original shift, with a slope of 4·7 
(10-6) eV/atm, the energy gap reaching a final 
value of 2·10 e V at 1 atm. This last shift is rever­
sible over the range 1-50,000 atm and is inter­
preted tentatively below. 

From the plot of shift against compression 
(Fig. 7), the shift of energy gap with bond length 
is found to be 3·18 eV/A up to the beginning of 
the phase change at 7·5 per cent volume com­
pressIOn. 
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