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The amplitude of excited sound in a strong
magnetlic field parallel to the surface exper-
lences oscillations corresponding to geometric
resonance. The oscillation amplitude is propor-
tional to the deformation-potential tensor at a
definite point of the Ferml surface.

The interaction of electrgns with SQund is usually described with the aild
of the deformation tensor Kik(p) = Aik(—p), which characterizes the change of
the dispersion law 8(5) upon deformation. The corresponding volume force in
the equation of motion of the elastic medium is

d
F. = — <Ay f > (1)

dx;

(£6(e - u) is the non-equilibrium part of the distribution function, and the
angle brackets denote integration over the Ferml surface). When the electron
system is perturbed by an external electromagnetic wave, the force (1) is re-
sponsible for the deformation mechanism of sound excitation.

It 1s of interest to look into the singularities of sound excitation under
anomalous skin effect conditions. It is known that under such conditions the
contribution of different electron groups to the penetration of the electromag-
netic fielg into the interior of the sample 1s quite different, so that the
form of €(P) can be reconstructed from the experimental data. We show below
that when sound is excited in the presence of a strong magnetic fleld Ho under
conditions when the radius R of the Larmor orbit exceeds the length of the sound
wave, there should be observed sound-amplitude oscillations of appreciable mag-
nitude, due to the electrons from the extremal Fermi-surface section perpendicu-
lar to Hg, which glide parallel to the sample surface. This makes 1t possible
to determine the value of R(P¥) on the Ferml surface directly from experimental
data on sound generation.

We consider the excitation of sound in a half-space z > 0 in the presence
of a strong magnetic field Ho parallel to the surface (y = (Qt)~! << 1, Q is the
eyclotron frequency, and T is the relaxation time). Let us find the amplitude
of the transverse sound wave excited by the force (1). As usual in the anoma-
lous skin effect, we use in (1) the distribution function f without allowance
for the boundary condltions, we neglect the field EZ, and continue the field

EX y in even fashion to the region z < 0. It i1s easy to show that far from
2
the surface

» I3

A

Te iz

P k
. = , < o d¢p’ v E (k) equ{ydqﬁ'sin—ﬂ-q{ v, d¢ ™ >,
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2i we ~H(0)
E(I‘) = ——————— k = ﬁ)//s .
k? —4ngiwc—20(k)

Here p 1s the density, s the speed of sound, w the wave frequency, H(0) the
magnetic field of the wave near the surface, and o(k) the Fourler component of
the conductivity (ef., e.g., [1]). We note that (2) contains that part of the
function f, which is even w1th respect to the substitution v > -v whereas the
current J = e<vf>, the distribution of which is responsible for the penetra-
tion of the field into the sample, is determined by the part odd in v. We con-
fine ourselves henceforth to the case of g convex Fermi surface and short
sound waves: kR >> 1. We present first the results pertaining to the case when
A, # 0 at v, = 0. Using the statlonary-phase method, we obtain for Ho LEI x

i/2

AL P PP A .
x psebd | T Ty + Z_'i/':“ (—[—-E—Ei—!— coséDo-1_>‘

z

(3)

At Ho “ E there remains only the first term in (3). This term describes the
contribution of all the electrons on the Fermi surface to the generation effect:
the dependence on the magnetic fleld is contained only via E(k). At He = 0 it
coincldes with the result [2] for the case k& >> 1 and does not depend on the
temperature.

The notation in the second term is as follows: D 1s the extremal dlameter
of the electron orbit, correspondlng to the Fermi-surface section normal to Hg
and 1lying in the plane v, = 0, D= 4d D/dp , the subscript 0 denotes the point

VZ = 0 on the extremal orbit, and Y is the value of (fit) 7! averaged over the

orbit. The second term describes the oscillations periodic in H5! that corre-
spond to establishment of an integer number of acoustic half-waves on the orbilt
diameter, i.e., to the known geometric resonance. We note that the o(k) oscll-
lations causing the anomalous penetration of the field into the sample, as well
as the -oscillations of the sound damping factor T, have under the conditions of
geometric resonance the same period in He as (3), but are shifted in phase by
7/2 relative to (3) [1, 3]. TFor ¢ and T, the relative value of the amplitude
of the oscillations is '\:(kDo)‘l/2 << 1, whereas in (3) it is of the order of
(kDg)~ Y/ 2y=!, 1.e., 1t can be appre01able The oscillations in (3) are pro-
portional to the value of the tensor sz at the Fermi-surface point correspond-

ing to the intersection of the plane vZ = 0 with the extremal orbit. By vary-

ing the direction of Hy, and using samples with different crystallographic
orlentatlons relative to the sample surface, it is possible to obtaln the value
of A(p) at different points of the Fermi surface from measurements of the
oscillation amplitude. It 1s necessary for this purpose to determine the mono-
tonic part of U, and thls can be done with measurements at Hy = 0. The param-
eters vy and Do which enter in the amplitude of the oscillations are obtalned
from data on the Fermi surfaces. In the easily realized case k? << hnwc™2%0(k),
the quantity Y actuglly drops out from the absolute value of u , and in this
case u N 26-1/7 osc

osc :

In the case when kxz = 0, the results at VZ = 0 are qualitatively altered.

We present the data obtalined for a spherical Fermi surface, when we can put

sz = (Mv?)v <y The first term in (3) remains unchanged, while the relative

value of the second term decreases to (3/2)ﬂ"1/2(kR)'3/251n (2kR - m/b), so
that now the principal role in the oscillations are assumed by the correspond—
ing parts of o(k) and E(k), the relative magnitude of which is 2(ﬂkR)"1/ sin
(2kR - n/4).
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The results of experimental observation of sound excitation in Ag single
crystals under the conditions described above were published recently [4]. Os-
cillations periodic in HfF'! were observed, but vanished at Hy || E and with in-
creasing temperature, and there was no temperature dependence of u in weak
fields. All this agrees qualitatively with our results. It is noted in [4]
that the oscillations are not due to geometric resonance for I', and in par-~
ticular u and I' differ slightly 1n phase. In our opinion, it is desirable to
perform experiments with an essentially nonspherical Fermi surface, where con-
siderable differences between uosc and Posc can be expected both in magnitude
and in phase.

We thank V.F. Gantmakher and V.T. Dolgopolov for a discussion.
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We consider the stationary picture of pene-
tration of a transverse wave with frequency
close to the plasma frequency into a bounded
plasma. The parametric growth of the longitudi-
nal noise leads %o a considerable increase of
the effective collision frequency and to a de-
crease of the wave penetration in comparison
with the usual "collision" wvalues.

Anomalous absorption of an electromagnetic fleld in a plasma was experi-
mentally observed relatively recently [1 - 31. Theoretically, such a phe-
nomenon can be produced by the parametric excitation predicted by Silin [4], of
longitudinal oscillations in a plasma placed in a high-frequency electric field.
Unlike [5 - 8], which dealt with the stationary turbulent state resulting from
the development of a parametric instability in a homogeneous plasma under the
influence of a homogeneous electric field, we consider here the stationary plec-
ture of the penetration of a transverse wave into a semi-bounded plasma (z > 0)
wlith allowance for emergence of the excited longitudinal oscillations in the
inhomogeneous field of the pump wave. We investigate the normal incldence of a

transverse wave of frequency we close to the plasma frequency wp. The para-

metric interaction of the plasma with ion-~acoustic oscillations, which arises
under the influence of a strong electromagnetic field of an incident wave, oc-
curs only in the reglion near the boundary, where the amplitude of the penetrat-
ing field 1s large enough (the interaction region). On emerging from the inter-
action reglon, the parametrically growing plasmg nolse and ion-acoustic noise
carries the energy of the external field out of the region of its localization.
The external-field energy then goes over into longltudinal-noise energy and the
amplitude E (z) of the transverse wave decreases wilith increasing distance from
the boundary. Such a decrease is irreversible, since the number of excited
waves 1n the considered case of strong excess above threshold turns out to be
quite large.
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