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The dependence of the absorption coefficient of a 200 Mc longitudinal ultrasonic wave on the
magnetic field intensity was studied in a monocrystalline sample of aluminum in fields up to
4000 Oe at 4.2°K. When the ultrasonic wave vector q was approximately parallel to the di-
rection [111] and H was perpendicular to q, oscillations of the coefficient with three periods
in the reciprocal field were observed for some directions of H. The dependence of the ab-
sorption coefficient on the magnetic field in aluminum was found to differ significantly from

its dependence in other metals.

THERE are only two published papers on magne-
toacoustic resonance in aluminum. Morse and
Bohm [!] failed to observe oscillations of the ultra-
sonic absorption coefficient because of insufficient
purity of their samples and relatively low ultra-
sound frequency. Roberts[?] was the first to re-
port oscillations of the absorption coefficient using
10—100 Mc longitudinal waves. Roberts found only
a small number of oscillations from which he de-
duced an approximate value of the extremal mo-

mentum. Roberts’ data are in qualitative agreement

with the Fermi surface model suggested by Harri-
son. [3]

The present note describes experiments on
monocrystalline aluminum in magnetic fields up
to 4000 Oe using 200 Mc longitudinal ultrasonic
waves at 4.2°K.

A sample of very pure aluminum, prepared by
B. N. Aleksandrov, was disk-shaped with 10 mm
diameter and 2 mm thick. It was prepared from
material for which Ry jox /Ryggeg = 6.7 x 107°. The
ultrasonic absorption coefficient was measured
as a function of the magnetic field intensity using
a pulse technique described by Galkin and Korol-
yuk. ] To separate the transmitted ultrasound
pulse from the main pulse a quartz delay line was
placed between the receiver and the radiator, both
made of quartz. The ultrasonic wave vector q
was aligned, to within 5°, with the [111] direction
of the monocrystal. The magnetic field H was
always perpendicular to q.

The results obtained by means of an automatic

recorder are shown in the figure in the form «(H),

where « is the transmission coefficient in rela-
tive units. The figure shows that there were at
least two periods of oscillations in the reciprocal
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field: a short period with vAH™! ~ 6 x 10% sec™!?
Oe~1, which was practically identical with Roberts’s
result,[?] and a long period with vAH™! ~ 32 x 104
sec™! Oe~1.

A study of the anisotropy of the oscillations as
deduced from the character of @(H) showed that
in several directions there were oscillations with
three periods which were approximately in the
ratio 1:3:6.

Experiments on cyclotron resonance in alumi-
num [5:8] have shown the existence of electrons
with three effective masses. It is possible that
the oscillations of the ultrasonic absorption co-
efficient with three different periods correspond
to these three effective masses. A simultaneous
study of magnetoacoustic and cyclotron resonances
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in the same sample should give the extremal
Fermi velocities for which only order-of-magni-
tude values are available at present.

The result for short-period oscillations does

not contradict the Fermi surface model for alumi-

num proposed by Harrison. (3] The long-period
oscillations may be due to structure of the third
zone but the present results are not sufficient to
give a reliable conclusion on this subject.

The dependence of the ultrasonic absorption
coefficient on the magnetic field intensity in alu-

minum differs significantly from the same depend-

ence for other metals,[""1%] in which the absorp-
tion coefficient rises less rapidly with the mag-
netic field.
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