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When sound is absorbed by a metal in a quantizing magnetic field, giant
oscillations of the sound-absorption coefficient are produced [1]. As shown
in [1], these oscillations should depend on the angle between the directions
of the field and of the sound wave. No such oscillations are produced if this
angle equals 90°.

Allowance for the influence of the boundaries on the sound propagation
may change the situation, and oscillations can arise also in the case when the
field and scund-wave directions are mutually perpendicular, owing to the non-
conservation (as a result of the uncertainty principle) of the z-projection
?f the quas%momentum in the scattering of a sound quantum by an electron [2]
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In this paper we consider the absorption of sound by a free film in the
case when the magnetic field and the sound-propagation velocity 1lie in the
plane of the film and their directions are mutually perpendicular. It is
shown that, owing to the change of the energy spectrum of the electron gas
(1ifting of the degeneracy with respect to one quantum number because of the
influence of the boundaries), the absorption coefficient experiences the
oscillations of Gurevich, Skobov, and Firsov, in spite of the fact that, un-
like in [2], the quasimomentum is conserved in the direction where the oscillla-
tions occur.

The wave functions and the energy spectrum of the electron gas for our
case were found in [3] in the case of a parabolic well. For the case when the
magnetic field is directed along the x axis, we can write
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where M is the magnetic-film number w, = eH/m¥c the magnetic-film frequency 1is
w = (w} + wé)l/z, Zo = (c/eH)(wc/ﬁ)zpy, ¢y is the oscillator function, and the

magnetic-film length is & = (ﬁ/m*m)l/z. For simplicity we consider the case
m = m¥. In order for the model to describe well the lower level, if is
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necessary to use for the estimates wo v (ﬁ/m*)(ﬂ/LZ)z, and for the upper ones
we v (2£/m*L;)1/2, where & is the Ferml energy. For the case of interest to
us, that of a thick film with free boundaries, we have w, >> wp.

We shall assume that the wave is directed along the y axis, and then the

laws for the conservation of the energy and the longitudinal quasimomentum
yield
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we find that if the magnetic field is so strong that
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where w = wpk is the sound frequency and K is the wave vector. Consequently,
only electrons with py = p; can take part in the absorption. If LZ > ©,  cor-
responding to a changeover to F}bglgy‘sample, then p; becomes much larger than
Pps and therefore the electrons cannot absorb the sound. For absorption it is

necessary that p° fall in the hatched intervals of the values of p_ in the
figure. y y
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where V is the volume, up the amplitude of the oscilla-

tions in the sound wave, w the group velocity of the sound, F the Fermi func-
tion, and p the density of the medium. The square of the matrix element of
scattering in [4] can be easily found in similar fashion [1].

If we take a Fermi function in the form of a step, then we can get from
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where To is the absorption coefficient in the unquantized spectrum [4]. If we
neglect in (5) the last term of the § function, which is small compared with

€ (this corresponds to a small shift of the oscillation picture), and also
recognize that wc >> wy, then we obtain
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It is seen from (6) that oscillations of T take place with a period A(1/H)

= efi/m*cE. To estimate I'™®X it 15 necessary to take into account in (4) the
thermal development of the distribution function F, and then
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where we have neglected in the argument of the hyperbolic cosine the small
quantity
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which causes a small shift of the oscillation peaks. 1If, however, we take this
quantity into account, then as LZ > © We can readlily see that I' - 0, corre-

sponding to the transition to the bulky sample.
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In addition, to obtain Pmln, it is necessary to take into account in (5)
the corrections connected with the scattering, i.e., replace the § function by
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Using even a scheme analogous to (1), we find that rMeX,pMin ., 4.
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ERRATUM

In the article by V. A, Margulis, Vol. 12, No. 5, p. 186, the factor h/m¥ was omitted
from formulas (5) and (6). In addition, the factor h was omitted from formula (4) (p. 185)
and fornula (7). Formula (8) should read
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NOTE

For technical reasons, the balance of the Russlan version of Volume 12, Number 11
will be published in Volume 12, Number 12 of the translation.
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