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Piezoresistance measurements were made on e-type InP at 77'K and 300'K. The results suggest a
spherical energy band for this material.

I. INTRODUCTION

HE band structure of n-type InP has recently
been investigated by galvanomagnetic, optical

and thermoelectric power measurements by Glicksman'
and Newman. ' These measurements point towards a
complex band structure in this material. It seems to
possess an isotropic small effective mass m*=0.07m, at
low carrier densities and an anisotropic large effective
mass m*=0.2m, at higher carrier concentrations. ' The
magnetoresistance measurements by Glicksman' indi-
cata a small anisotropy of (100) type for crystals with
rt) 10"/cm'. We have made piezoresistance measure-
ments to further investigate the band structure of this
material.

IL MEASUREMENTS AND RESULTS

A single crystal of e-type InP was obtained from
Siemens Schuckertwerke, Germany. The electron con-
centration calculated from Hall measurements at room
temperature was 2.5X10ie/cm'. The resistivity at room
temperature was 0.08 ohm-cm. A sample was cut with
its long dimensions along the t 110$ direction. The
error in orientation was &1 . The dimensions of the
sample were about 1 mm&2 mm)&12 mm. The sample
was etched in concentrated hydrochloric acid after
lapping. Electrical contacts to the sample were made
with an ultrasonic soldering iron using tin as a solder.

The resistance of this sample was measured as a
function of hydrostatic pressure at 300'K. The maxi-
mum pressure used was 7X10' dynes/cm'. The re-
sistance increased linearly with pressure throughout
the range of applied pressure. The relative change of
resistance per unit pressure was found to be:

1 6E.———= (sr»+2v-») = —(8.2&0.3)X10 "cm'/dyne,I' E.

where the m's are the components of the piezoresistance
tensor and the sign convention for the m's is the same
as that used by Smith. '

Longitudinal piezoresistance measurements (with
current and stress along L110j direction) were made on

l' This work is part of a thesis submitted to the Department of
Physics, University of Pittsburgh, Pittsburgh, Pennsylvania, in
partial fulfillment of the requirements for the degree of Doctor
of Philosophy.' M. Glicksman, J. Phys. Chem. Solids 8, 511 (1959).' R. Newman, Phys. Rev. 111, 1518 (1958).' C. S. Smith, Phys. Rev. 94, 42 {l954).

the same sample at 77'K and 300'K. The apparatus
used for these measurements was similar to that used
by Pollak. ' The stresses applied were of the order of
5X10' dynes/cm'. The measurements gave the follow-
ing results:

iIIR

~11 ~12 ~44
X E.

= —(1.3+0.5) X10 "cm'/dyne,

where X is applied stress. The values of (8E/XE) at
77'K and 300'K were the same within the experimental
error.

No corrections due to dimensional changes of the
sample were made for either measurement, as these
corrections are estimated to be small (=2X10 "
cm'/dyne) and do not affect our final conclusions.

III. DISCUSSION

Because of lack of more material, we could not make
the third measurement necessary to evaluate the two
shear coeflicients (srii —srrs) and sr4e. However, from the
above data we find that (srii —sris)+3sr44 ——8.6X10 "
cm'/dyne. This result excludes the possibility of one
of the shear coefficients being large (=100X10 "
cm'/dyne) and the other coefficient small ((10X10 "
cm'/dyne), as is the case for rt-type germanium and
silicon' in which the band minima are along $111jand
L100j directions, respectively. Thus the band minima
for this material do not seem to be along L1111 or
L100) directions. It is also very improbable that both
the shear coefFicients are large in such a way as to
give a small value for the above combination of the
coef6cients.

IV. CONCLUSIONS

The shear coefncients seem to be small for this
material. This is indicative of a spherical energy band
for this material. This result is consistent with Glicks-
man's results for low carrier concentration material.
Ke are unable to conclude anything from our data
about the existence of another higher band, as reported
by Glicksman. '
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