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A STUDY of the galvanomagnetic properties of the
eight-$1117 and six-$1007 ellipsoidal models,

appropriate respectively for the energy surfaces in
m-type germanium and silicon, has been in progress for
some time in the Lincoln Laboratory. ' Using the
assumption of energy-independent scattering time r
which has already been employed to explain cyclotron
resonance, ' theoretical calculations have been carried
out. Preliminary comparison of the angular and mag-
netic 6eld 8 dependence of the magnetoresistance re-
veals essential agreement with the energy-dependent z
theories, ' 4 although admittedly the constant v- assump-
tion is restrictive. The latter has the advantage, how-

ever, of greatly reducing the computational effort re-
quired in arriving at explicit results.

The behavior of the Hall coeKcient XII in e-ger-
manium is as follows: Plots of XII vs 8 have two asymp-
totic values which are independent of orientation —the
saturation (high-field) limit is just R„=1/1Vqc, while in
the low-field limit Rs ——[3E'(If+2)/(2K+1)'7R„. In
between these limits, an orientation-dependent mini-

mum occurs which becomes more pronounced as the
current density J and magnetic field directions are
chosen with higher Miller indices. The occurrence of
such minima for v characteristic of lattice scattering was

pointed out earlier. ' However, in the present descrip-

tion, it is easier to show this for diverse orientations;
and moreover, for a given orientation of J and B, a
universal plot can be made for R~ es cur, where

m* being the average effective mass defined in terms of
the mass tensor components m& and m2, by

3/tn*= 1/tm +2/m .

Favorable resolution of the minimum requires the
proper combination of symmetry for J and B along
with the proper range of ~B~ and r, being generally
abetted by small v associated with high temperatures
and impure samples.

Figure 1 illustrates typical behavior of the universal
plots. The arrangement Jrpp, Bprp exhibits the behavior
shown in Fig. 1(a); the minimum here is coincident
with the Eo value. Experiment indeed indicates a
minimum very close to 8=0.s The situation for Jiio, Birp
is more amenable for the observation of the minimum
which as Fig. 1(b) indicates occurs at cor 2.5 with an
E~ value a few percent below Eo. Again experiment
seems to be essentially in line with this. ' So far, it ap-
pears that the experimental data fall somewhere
between the predictions of the constant and energy-
dependent v theories; the measured value at liquid
nitrogen temperatures of R„/Rs for 10 ohm-cm
material at room temperature lies between 1.27 and
1.08 in these respective theories, for E about 19.'
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FIG. 1. Behavior of Hall coeKcient plotted in terms of the
universal parameter co7- which simultaneously depicts the e6'ect of
magnetic field and scattering time: (a) The case Jioo, Boio', (b) the
case J110 ~110~

' 'N order to explore the possibility of investigating
~ - electronic states in solids by means of positron
annihilation we have measured, with good resolution,
the angular distribution of gamma rays from two-
quantum positron annihilations' 4 in various metals.
The experimental arrangement utilizes two scintillation
counters placed behind vertical slits in lead blocks
located two meters on either side of a vertical strip
of the material being studied. This strip is bombarded
by positrons from two Na'2 sources which are placed
on opposite sides of it and which are shielded from
direct view of the fixed counter. The movable counter


