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CRYSTALS of the sphalerite structure are piezo-~ electric. ' Therefore, there will be an electric
polarization associated with the acoustical modes of
vibration in zinc blende and indium antimonide. This
polarization may lead to local charge accumulation
and a periodic electrical potential. The contribution to
the electronic scattering by this potential has been
calculated for these two cases. It can be shown that
there is a phase diGerence of 90' between the matrix
element for scattering by this mechanism and the
matrix element found by deformation potential theory;
hence it is valid to consider the mechanisms
independently.

Normal modes of vibration are developed in the form
of traveling waves, assuming the crystal to be elastically
isotropic as a working approximation. From the strain
associated with each of the modes, the electric polariza-
tion is found by using the form of the piezoelectric
tensor determined by the crystal symmetry. ' Use of
the measured piezoelectric constant, however, gives
the polarization in the absence of an electric field, and
an induced polarization, equal to (h, —1)/4srE must be
added, where E is the internal electric field and h, is the
static dielectric constant. By making this correction
and using Poisson's equation, the electrical potential
is calculated. From this potential the matrix elements
for scattering an electron of wave number k into a
state of wave number k' by longitudinal waves and by
each of the transverse waves are found, assuming that
the lattice vibrations of importance are fully excited
and that an effective mass approximation is valid.
The squares of the three matrix elements are then added.
In the determination of the relaxation time for electron
scattering, r, the integral over k' depends upon the
choice of initial electron wave number k. The integra-
tion has been carried out for k lying along the three
directions t 001$, I 011), and t 111].The results are
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where C is the measured piezoelectric constant, p is the

density, c& is the acoustic velocity for longitudinal

waves, and n equals 15.8, 15.6, and 15.2 for the three
directions, respectively. An average value of n equal to
15.5 was used. In the evaluation of o., the ratio of
longitudinal to transverse acoustical velocities is

determined from Poisson's ratio which is assumed to
be 0.3. Finally an average value of k appropriate for
drift mobility is found' for low temperatures where the

conduction electrons are not degenerate, giving
k=8(2mET)'/3sr'*A. The resulting expression for mo-
bility is
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The temperature dependence will be modified if the
electrons are degenerate; further, other parameters
may vary with temperature, notably m and C.

In zinc blende, pcP=1.14)&10"dynes/cm', ' h, =8.3,'
C=4.2&(10' statcoul/cm', ' and sst is taken equal to the
electron mass. At 300'K, these values give 2700 cm'/
volt-sec. The data of Lenz' indicates a mobility of about
300 cm'/volt-sec, but corrections for polarization sug-
gested by Klick and Maurer' might raise this con-
siderab1y. Further, the importance of impurity scatter-
ing in the measurement by I.enz is not known.

Neither C nor k, is known for indium antimonide.
Since m is very small and k, is presumably quite large,
an anomalously large piezoelectric constant would be
required if this mechanism is to be important in
indium antimonide.

If the optical dielectric constant, equal to 14, is
taken as the lower limit for k„m=0.013m„' and
pcP=0.75&&10" dynes/cm', " then a piezoelectric con-
stant of C=2.40(10' statcoul/cm' is required for a
mobility of 10' crn'/volt-sec at 300'K.

The author is indebted to Professor F. J. Blatt
and Professor F. Seitz for guidance and helpful dis-
cussions on this work.
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HE dissipation of power in ferromagnetic reso-
nance is considered to be a two-stage process. ' The

spin wave state with wave number, k, equal to zero


