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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The region of external-field locallzation is determined by the distance
over which the energy flux of the external field becomes comparable with flux
of the parametrically growing longitudinal noise. Accordingly, the depth of

penetration L of the pump wave 1s gilven by

1
L = —In(str/sst), st s st | (1)
2k
Here k is the maximal value of the spatial growth increment k"(w, ﬁ,) of the
ion-acoustic and plasma waves, determined from the Eolution of the éispersion
equation for the quantity kz z k%(w, ky) - ik;(w, ku)
. 1 (k"rE)z
E(m,k”, kz)e(w—mo,kl,kz_k):__ ;
! ° 4 k4 A
I De (2)
Ky >> Lk, ls kosoo >> 0> 05k :-?-wa -0}
e(w, ﬁ“’ k = ¢' + 1e" 1is the linear longltudinal dielectric constant, ?E =

eﬁo/mewg 1s the amplitude of the oscillations of the electrons in the field of

the transverse wave, E¢ 1s the amplitude of the transverse wave in the plasma
near the boundary, k" 1s the projection of the wave vector on the plasma bound-

ary ., Str = koczEﬁ/ﬂﬂwo and SQ are the energy fluxes of the transverse wave and

f the Langmuir noise 1n the plasma, the longitudinal-osclllation flux corre-
sponding to the inftegral of the domain of wave numbers k; and frequencles w at
which the increment k;(w, k“) is maximal. In the derivation of (2) 1t was as-

sumed that the condition kel > 1 and the lnequality
Kzrée << mS /mo

which makes i1t possible to neglect the contribution of harmonics of frequency
are satisfied. At sufficiently high external-field intensities we obtaln

w + wy
from (2) the following equation for «:
— 2 7 2
1 /3 ky VIE - 1E, q
K = 4\7/7 1hr thr; I<O—I%<K<qs,l<0
I Do o (3)
: L ko gi = kitorgoe (o, k
9, =- - ¢ ©-o,, ”’r), 95 = ky pec (o, “,r).
e
Here k” . is determined from the condition
5
3, 2
O, = 0g + wp( 1+ ) k“,ere)’ Wg = WL k”,ere ’
and EO thr is the threshold intensity (see formula (4.17) of [9]1). In this
case wé can write for the energy flux of the Langmulr wave the following expres-
sion
1. “3Wyz 3 Adk = k 2 1€
St = (27) vlim,pA k; = ”’,rDeK 9. T s
s (4)
vlzim,p = 3vTerDe(ko - k;) = \/3vTerDeK
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Here W = Te is the spectral energy density of the thermal plasma noise, and A’k
is the phase-volume element of the plasma oscillations in the region k; = K.

The depth of penetration (1) determined above can be set in correspondence
with an effective conductivity Geff and a collision frequency veff

v k ¢?

eff °
o = - > . (5)
eff 4 417m°L

We note that since the noise energy ilncreases slowly over the length of the
transverse wave, then the coefficient of reflection of thilis wave from a plasma
with a sharp boundary is determined by the usual formulas of the linear theory
[10]. In the case of wave reflection from an opaque Weakly-inhomogeneous plas-
ma, when the characteristic dimension of the inhomogeneity exceeds L, the wave
field intensity decreases to EO thp in the transparency region and the wave re-

3

flected from a dense plasma has an amplitude EO thp Thus, the reflection coef-
2

N . . . 2 2
ficlient is a small quantity of the order of EO,thr/EO'

In conclusion, let us estimate the effective conductivity under conditions
that can exist in experiments on laser heating of a plasma. Thus, for example,
for a hydrogen plasma of density n, = 102! cm‘3, an electron temperature Te >

16 keV, a non-isothermy Te/Ti > 12, a neodymium-laser emission frequency wy =

1.78 x 10'°® sec™! and a field intensity Eo < 6 x 10® V/cm we have in accord
with formulas (3), (4), and (5) !

Verr/Vei = 5°107CE, (6)

The authors are grateful to V.P. Silin and L.M. Gorbunov for an active dis-
cussion of the results.
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