5 PRESSURE DEPENDENCE OF THE CARRIER CONCENTRATIONS...
16
10 n vs P for Sample 7B iy
9 w - -
m: = 0.7m a2 = 3
N0 PR h R - :f';‘ X X X
N gives E, = +2meV ol o
- E © H -
0.3m =
10° ¢ s
= —8meV I - .
C R~ = | © S ©
o C Tl X % %
'e i = E <+ ® o
8 Tl - © o
= L
104 o
= Q
C o e £ © o
- ™ ' . | o  ~ ]
I~ a 3>
L § .
- £ o
, 1L
1071 | Bl o
0 10 12 -‘é_ + =~
P (kbar) g Tl = 2
» X
FIG. 5. Number of electrons in sample 7B as a func- = Q‘\g nw ©
tion of pressure. The points are the values of n deduced = o=
from the experi.m_en’tal data. The lines are calculated 2
from the Kane’s k-« p model with Pg=8,4x10"% ev/cm, &
a=dE,/dP="17.0x10"" eV/bar. F =
£ % le <«
g | S S 32
: i e £ =
kbar), R is constant initially and then shows strong .. L | & 38
quantum effects but remains negative. The re- g gl® oo
sistivity rises very rapidly with transverse mag- § )
netic field from 0.03 € cm to more than 80 € cm *g =
at 20 kG. At high fields the Hall angle was less g pIL
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FIG. 6. Electron mobility as a function of pressure - = 3
for the three samples. The variation of the reciprocal e c o
effective mass due to the change in E, is shown by the )
dashed lines for comparison. The mobility is seen to % o 2 m
increase faster than 1/m™* at low pressure, and for sam- g ~ =
ple 7B at 4.2 °K to turn downward above 2 kbar. 0
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o~ FIG. 7. Measured Hall coefficient
glu vs magnetic field for samples 7B and
jor 8B. Ry is negative for 7B and at
x w2l low fields for 8B, The structure in
Sample 8B, P =0.03 kbar the curve for sample 7B is thought to
be due to quantum effects.
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than 5 %10~ rad and we were unable to determine

R owing to contact misalignment, For sample

8B at 8 kbar, the positive Hall coefficient decreases
with magnetic field, falling to a value of approxi-
mately one-half its maximum value at 1. 5 kG,
Similar behavior was observed at 77 °K for sam-
ples 7B1 and 8B, but not for 7B, where the positive
R was independent of magnetic field. The values
for p quoted in Table I are obtained from the limit-
ing value of R in strong fields.

The electron concentration and mobility for sam-
ple 7B at 4. 2 °K have been obtained directly from
R(0) and o(0) since 0,(0) > 0,(0), while the carrier
concentrations and mobilities for samples 7B1 and
8B were obtained by using the method of the Appen-
dix. The electron concentrations and mobilities
for all three samples are shown as a function of
pressure in Figs. 6 and 8. The hole concentrations
and mobilities for sample 7B1 and 8B at zero
pressure are given in Table I. The hole concen-
trations fall by approximately 40% between 0 and
9 kbar,

Longitudinal magnetoconductivity measurements
were made on all three samples at helium tempera-
tures at a series of fixed pressures. Some typical
results are shown in Fig. 9. Shubnikov-de Haas
oscillations were observed in many cases in the
low-field region; see, for example, the P=0 curve
of Fig. 9(b). The oscillations were observed for
sample 8B at pressures up to 5 kbar [although
they cannot be seen on the compressed scale of
Fig. 9(a)l. The electron concentrations obtained
from the periods of the oscillations in this sample
are plotted in Fig. 8. These electron concentra-
tions obtained at zero pressure for samples 7B
and 7B1 are in good agreement with the concen-
trations obtained from the Hall data. Measure-

ments were made on sample 8B at 77 °K, and here
the conductivity was observed to change by a fac-
tor of 2 at low pressures, the change occurring
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FIG. 8. Plot of the 3 power of the electron concen-
tration vs pressure at 4.2 °K for the three samples. The
straight lines are calculated from the E-;) theory. The
open and solid squares for sample 7B indicate the re-
sults from two specimens. For sample 8B the open
circles represent n?/* deduced from Shubnikov—de Haas
results and the solid circles from Hall data.,




