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agnetic field are considered. A study is made of the absorption of Rayleigh
c field oriented in an arbitrary manner with respect to the surface. The

f the absorption are discussed as a function of the relative orientations of
and the direction of the magnetic field.

between electrons and scattering centers in the bulk of
the metal. The bounddry conditions of Eq. (3) at the sur-
face x = 0 will be considered later.

The general expression for the absorption coefficient
T of Rayleigh waves is given in[?] and can be represen-
ted in the form

@)

1 T .
F=WReojdx<aa 2.

Here,
W=|u.'(0) |*Aopr’k*

is the energy density in a Rayleigh surface wave aver-
aged over one vibration period and normalized to a unit
area of the surface; u®(0) is the amplitude of the acous-
tic field of the mode « at the boundar?'; A, depends on
the ratio of the velocities of sound;[2 Py, is the density
of the crystal; the asterisk denotes the complex conju-
gation and the angular brackets represent the integration
over the Fermi surface.

The coefficient T is obtained in[? in the absence of
a magnetic field and for a magnetic field H perpendicu-
lar to the surface of the metal. We shall consider the
absorption of Rayleigh waves in a weak magnetic field
parallel to the surface of a metal when the cyclotron
radius R = ch/eH exceeds the acoustic wavelength. We
shall also obtain an expression for I" in the opposite case
of strong magnetic fields (kR < 1) with the vector H
oriented in an arbitrary manner with respect to the sur-
face. A preliminary report of the present study has been
made in[®],

The absorption of the Rayleigh sound in metals in a
parallel magnetic field is discussed in a recent paper of
Mints and Sorokin.[*) We shall discuss this paper in
greater detail at the end of the next section; here, we
shall just mention that the results obtained by us do not
agree with the conclusions reached inl*) because the
initial formula for the coefficient I" used in that paper
differs from our expression (4).

We shall conclude this introduction with the following
comment. It is quite clear that the surface nature of the
absorption of Rayleigh waves is manifested most clearly
if the spatial dispersion is strong so that

Fl=kv/v>1, (5)

If this condition is not obeyed, an electron traveling its
mean free path / is effectively subjected to a homogene-
ous acoustic field. Consequently, the absorption of the
Rayleigh sound is then of the order of the volume (bulk)
absorption: " ~ Iy, ~ w?/y. Therefore, we shall as-
sume that the criterion (5) is satisfied.
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ABSORPTION IN A WEAK MAGNETIC FIELD
PARALLEL TO THE SURFACE OF A METAL

1t follows from Eq. (2) that the rate of change of the
energy of the conduction electrons because of their in-
teraction with an acoustic wave is given by

8¢’ =Anta—ev(E+c—'[uxH]),

(6)
where E is the electric field in the laboratory system of
coordinates. Thus, the absorption of acoustic waves is
the sum of the deformation and the Joule losses. The
Joule losses include an additive correction due to the
contribution of the eddy fields E and of the induction emf
¢'(4d x H) to the absorption. I the condition (5) is satis-
fied and the acoustic wavelength is short compared with
the thickness ?f the electromagnetic skin layer

6 = (c*/41wo)™? at the acoustic frequency w, the contri-
bution of the electric fields to I" is small. It is shown by
Kaner[®) that the absorption due to the eddy fields is
significant and comparable with the deformation losses
in the range of frequencies for which k6 < 1.

A direct comparison of the first and third terms on
the right-hand side of Eq. (6) shows that the deformation
correction is kR times as large as the contribution of
the induction absorption mechanism.” In other words, in
a weak magnetic field the contribution of the electric
fields to the absorption is small or of the same order as
the contribution of the terms containing AjkUjk. On the
other hand, the nature of the resonance effects discussed
below is governed only by the kinematics of the conduc-
tion electrons in a magnetic field. The magnitude and
explicit form of 6¢’ governs only the absolute value of
the coefficient I'. Therefore, we shall not calculate the
corrections to the absorption resulting from the electric
fields.

1. We shall consider the model of a metal with an
isotropic and quadratic dispersion law of electrons. In a
magnetic field H directed along the z axis (Fig. 1) all
the electrons can be divided in a natural manner into
two groups. The "volume' electrons (trajectories I and
IO in Fig. 1) do not collide with the surface of the metal.
In the z = const plane their trajectories are circles of
radius R, =R sin 6 (9 is the polar angle in the momen-
tum space) and the coordinates of the centers X of the
orbits of these electrons are greater than the radii of
the trajectories: X > R,. The position of an electron on
a trajectory is governed by the direction cosines of the
angles: ny =—sin 6 sin ¢ and ny = sin 6 cos ¢ (we shall .
assume that ¢ lies in the interval [—7, 7]). The second
group of electrons is of the ""surface' type. Their trajec-
tories intersect the surface x = 0 and reach the surface
at a glancing angle 3. The coordinate X of the surface
electrons is related to ¥ by

X=—R, cos ¢

(M
and does not exceed R - The trajectories of these elec-
trons are (z = const)
" .
z=R In, de’, y=R jn,, do. 8)
v
This division of electrons into the volume and surface

groups is useful in the solution of the transport equation
(3) by the method of characteristics.

2. In solving Eq. (3) for the volume electrons, rotat-
ing along circular trajectories in the same manner as
in an infinite sample, we shall assume that the boundary
condition for the function y(p, r, t) = x(p, x)
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FIG. 1. Possible trajectories of electrons in a magnetic field parallel
to the surface of a metal.

x exp[i(kr — wt)] is its periodicity with respect to ¢
(period 27). Consequently, the function xy, of the volume
electrons is exactly the same as for an intinite metal:

*+2n

_ do’ o o .
xv=_(e*"—1)"" J ——%A.-;.((p') ﬂm(l'f'RI nx d(p”) exp (;!. Y dg ) )
? ®

9)
_vtikkv—e) 1 ¢
o Tl
In the case of the surface electrons which collide
with the boundary, we shall use the diffuse boundary
condition®
Xs|o=—v =0, (10)

which corresponds to the absence of correlation between
the distribution functions of the incident and reflected
electrons. In other words, the condition (10) means that
the electrons reflected from the surface of the metal
are in equilibrium. The solution of Eq. (3), satisfying
the boundary condition (10), can be written in the form:

o= id_g An(@) i (I+R I'n, d<p”) exp (:S Y dw”) . (11)

In the calculation of the coefficient I' we must bear in
mind that the electrons located in the bulk of a metal at
depths x > xo do not reach the surface. The value Xo
can be found from the condition X = R, and is

L
z,=R In, dp’=R, (1tcos@).

This means that in the integration with respect to x in
Eq. (4) we can use the function yy, from Eq. (9) for

X > Xxoand the function yg of Eq. (11) for 0 <x < Xo.
Consequently, the coefficient I' is the sum of the volume
and surface absorptions: T' =T'y + I'g.

It should be noted that the function y (x) based on the
characteristic x =x(p) (with y =7and X =R ) has a
discontinuity. This is also true of an arbitrary law of
reflection of electrons from the surface of the metal.
Only in the case of the perfectly specular reflection is
the electron distribution function continuous at x = xoand
its first derivative loses the infinite discontinuity be-
cause 9y g /ox at this point has a root singularity of the

(x0— )" type.
3. We shall now calculate the coefficient I'y due to
the volume electrons. We shall use the formula (4) and

the expression (9) for Xy The integration over x can be
performed in an elementary manner and the functions

exp [J..’dcp” (Y—%aRnz) ]

occurring in the integrals over the azimuthal angles
should be expanded as a double Fourier series in ¢ and
¢’. In this way we find that

kR B.By < [ ky—%a Fky—xp \ ™2
e BB (st
=7 2 Zpl u,,+up2 kytne byt

a, n=—oc
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X J d8 sin 0 exp[ — (xat2) By 1o ( (K2 —%a®) * R ) n (k' —ws") * R L)

v v 2 © 24 —1
T L) + (ntk. - ,
5 [(F) + (rrereme-) ]

.‘7—=i§; Nepk' Bo—
8 LU

(2)
where

Auua®(0)
kud (0) er(540) ™

The quantity F is of the order of the collisionless ab-
sorption coefficient of the volume sound; N is the elec-
tron density. In the derivation of Eq. (12) it is assumed,
for the sake of simplicity, that the factors B, are inde-
pendent of the angles; ¢ = (A/eF) is the d1mens1onless
electron-phonon interaction parameter; A ~ €y is the
characteristic value of the deformation potential; J £ @)
is a Bessel function with the index £.

4. In calculating the absorption I'g due to the surface
electrons it is convenient to modify Eq. (4) by going
over from the integration with respect to x to the inte-
gration with respect to the glancing angle ¢. Using Eqgs.
(8) and (11), we can obtain the initial expression for I'g
in the form

rs_—g—ﬁ@—ﬂ ZB By’ j d9sin e_[ Ay ()

(13)

* v ® v
XI dp exp [— (natxs) R j' n, dq:”] J'dqa’ exp U do” (Y—n.Rn.) ] .
v v —% ®

Here, the order of integration with respect to ¢ (or x)
and ¢ is interchanged. It is clear from the above form-
ula that the contribution to I'g is made by all the surface
electrons whose glancing angle ¥ lies in the interval

(0, 7) (IX| = R)). The integration over the azimuthal
angle ¢ reduces to the integration over the trajectory
from the moment of emergence of an electron from the
surface ¢ = -y to the moment ¢ = ¥ corresponding to its
return to the surface.

The coefficient I'g can conveniently be represented
as the sum of two terms:

(13")
Formally, such a division results from the integration
by parts with respect to ¢ in Eq. (13). The term outside
the integral gives the component FSl’ which describes
the absorption of a Rayleigh wave by the electrons with

Y = 7 (the contribution of the point ¢ = 0 is cancelled out
because the length of the electron trajectory vanishes

Ls=Is; sz,

for ¢ — 0). Direct calculations show readily that the ex- ‘

pression for I'g; can be written in the form:

M (%R, M (%R,)

exp(2ny)—1 (14)

BBy
I‘s.——I‘,,+n9"kRZ k » Rej d0'sin 0

Ko TXp

where the "matrix element M(k 4R ) is represented by
the integral

M (%R, )=exp {—x.R, (1+cos ¢)+ik,R, sin p+y¢}
. (15)
= ?J. do exp[ —xaR, (1+cos @) Jcos (kR sin g—iye).
0

Simple transformations of the integral term I'gg yield

kR Re(BuBy') f o0 . o 1 g
lo=9 — o kM.[desmeJdq;];dq;Reexp”dcp’(*{—mli’n,)].
[ 0 - b
(16)
Thus, the total absorption I" consists of two parts.
The first part, T'y + I'gy is identical with the second
term in Eq. (14) and is due to the electrons which do not

Kot Hp

o,p
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collide with the surface. The second part I'gg represents
the absorption due to the electrons suffering diffuse re-
flection at the boundary (trajectories Il and IV in Fig. 1).

5. We shall now obtain an asymptotic expression for
the absorption coefficient of the Rayleigh sound I" in the
presence of an anomalous acoustic ''skin" layer. This
case corresponds to the inequality

kR>1. (17

We shall assume that a Rayleigh wave travels across
a magnetic field H along the y axis. Then, the quantity
¥ = £ = (v —iw)/Q is independent of the angle 0. The ex-
press1on (15) for_the matrix element M can be rewritten
as follows (see[ 3)

a—1 —
M (%.R,)=exp [—uGRJ_+i—§- sgnk,In Z—;T] Jis sgn ny (%R, ¥V ga*—1)
: (18)

: b t
+ i sgn k,shng jdt exp [ —itg sgn k,—x».R, sh t( ¢o—th 9—) ] ,
n 2

where q _ = k/Ka > 1 is the dimensionless wave number.
The appearance of two terms in the above formula is
due to the fact that, in the case of a strong spatial in-
homogeneity corresponding to Eq. (17), the integral with
respect to ¢ in Eq. (15) includes contributions from two
characteristic regions. One is of width (kR J_) and lies
in the vicinity of the point ¢ = n/2: this region corre-
sponds to a stationary point of the cosine phase and
represents the strong interaction of electrons with a
Rayleigh wave, The presence of an exponentially small
factor exp(—k 4R ;) in this term is due to the fact that
such "strong-interaction points'' (k*V = w) lie at a depth
R, from the surface where the inhomogeneous nature of
the Rayleigh acoustic wave field is important. The sec-
ond term in Eq. (18) corresponds to the interaction of
sound with an electron in the range ¢ ~ 7, where the
acoustic field amplitude is of the order of unity. How-
ever, rapid oscillations of the cosine in the vicinity of
this point give rise to a small factor of the order of

(kR J_)_l, which describes the relative time of interaction
between an electron and sound in this region.

In order to calculate the integral with respect to 6 in
Eq. (14), we shall need an asymptotic expression for M
corresponding to large values of the argument:

—1
sgnk,ln kL ]

T
M) = | @) eul) exp [ Bt e

2
X €OS ( waR Vo —1 —i —TZE— Esgnk,— %) + rlTSh nk (kR +ik) “.(18')
The asymptotic expression (18') confirms the qualitative
considerations put forward above. Using now Eq. (18")
and the inequalities (5) and (17), we can easily represent
T'y + I's1 in the form:

2T BaBp. (QGQO‘A
Ty Ts= o Y &2 : ;
VIURTRR Z‘ (Ratup)® (ga®—1)"(gs>—1)"
XRe{ex [L—s nk, ln( —t @ 1)] [ex (2ﬂ§)—1]—‘} (19)
P g o+l g1 P ,
B.By" v
—2nt k l_=
~ 5 kR — Reln(2ki-) (1—e )Z e p—

This formula does not include terms which depend mono-
tonically on the magnetic field and are proportional to
(kR)™. The first term in Eq. (19) describes an acoustic
cyclotron resonance in the absorption of the Rayleigh
sound at the frequencies w = n, where n is an integer.
This resonance should be observed at high frequencies,
when w > v and £ =~ —in. The factor (kR)™ appears be-
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cause there are only relatively few electrons in the
vicinity of the limiting points of the type corresponding
to trajectories I in Fig. 1. It should be noted that in the
selected geometry the cyclotron resonance amplitude
depends on the sign of and is numerically greater if

ky < 0. This is due to the inhomogeneity of the acoustic
wave field. The second term in Eq. (19) describes a
logarithmic "antiresonance' and corresponds to the in-
teraction of the acoustic wave with the electrons at the
highest points in their trajectories (¢ = ).

We shall now calculate the last term in the coefficient
T’, which is governed by Eq. (16). In a weak magnetic
field (17) the electrons corresponding to the trajectories
of type II and IV contribute to the absorption mainly at
the beginning and end of their paths. Formally, this
means that the contributions to the integral with respect
to ¢ in Eq. (16) is made primarily in the vicinity of the
lower and upper limits. Simple calculations yield the
following expression for I'gy:

kR Re(B.By") §
rsz_r(0)+-—¢ R (BaBy) Jdosino
Katp .

20)
XRe jdwexp( 248~ lk,,Rjnvdqa)[xaRnx( ) =ik, (— ) ]

The first term I'(0) appears because of the summation
of the contribution to the absorption of those electrons
which approach the boundary at the angle ¢ = ¢ and it
represents the absorption coefficient of a Rayleigh wave
in the absence of a magnetic field: [*]

r'(0) 9'Zk Re (B5y') ———-—"

arct
Ratxp 2—1)" g(gs

2—1)"%, (21)
The second term in Eq. (20) is the correction due to the
electrons which emerge from the surface at the angle
¢ =—¢. The most effective among these electrons are

those for which the average displacement

v
R _[nv do

-
in the direction of k has its extremal value. These elec-
trons have trajectories of type IV and glancing angles
close to 7/2. The scatter of the angles ¥ near this point
is of the order of (kR ) 1%2 50 that the centers of the
orbits lie on the surface x = 0.

The final expression for the coefficient I'gg can be
represented in the form
Is,=T'(0)+ 4':;{ exp (—n %) sin( ZkR—n%sgn k,,) Zp‘ BauBy"qugs. (22)
The second term in this formula describes oscillations
of the same type as in the Pippard geometric resonance.
The quantity 7 sgnk_w/Q, which is in the argument of the
sine, allows for the delay in the phase-matching condi-
tion. In the volume absorption case, when trajectories of
type IV represent closed circles, this correction is com-
pensated by the phase lead in the motion of an electron
in the opposite direction.

The amplitude of the geometric oscillations differs
in two characteristic ways from the analogous oscilla-
tions of the absorption of the volume acoustic vibrations.
First of all, in a parallel magnetic field the geometric
resonance oscillations are not modulated by the acoustic
cyclotron resonance. This is due to the fact that the
motion of electrons along trajectories of type IV is not
periodic because of their diffuse reflection from the
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boundary. Secondly, the amplitude of the oscillations is
VKR times smaller than that of the volume oscillations.
This is due to the fact that not all the extremal-section
electrons interact effectively with the sound but only
those whose orbit centers are located on the surface of
the metal.

6. Mints and Sorokint*! investigated the absorption
of the Rayleigh waves in metals subjected to a magnetic
field parallel to the surface and with k L H. The initial
equation for the coefficient I used by Mints and Sorokin
was

rm=$"jdz<|x|z>. (23)
It is shown in'? that for an infinite medium Egs. (23)
and (24) are identical, and for Rayleigh waves Eq. (23)
gives an incorrect result. This can be shown if we use
the transport equation (3), which easily yields the rela-
tionship

1 2
I“=T+AT, AI‘=8-W<vxlx(0)I > (24)
If the electrons are reflected diffusely, the surface cor-
rection AT is negative on the strength of Eq. (10) and is
of the same order of magnitude as the other terms inI".
For example, in the case of a strong spatial dispersion

(17) and £ > v, we have
AT=—Ts.+0(v/Q).

Therefore, in this limiting case the largest term I'ga in
the expression obtained int* is compensated and the ab-
sorption has a deep minimum. This misunderstanding
has led Mints and Sorokin[*} to conclude that the absorp-
tion of the Rayleigh sound is governed primarily by the
volume electrons.

ABSORPTION COEFFICIENT IN A STRONG
MAGNETIC FIELD

Let us assume that a magnetic field is inclined to the
surface of a metal so that H, = H sin ¢, Hy =0, H,

= H cos ¢. The reflection of electrons from the metal-
vacuum interface is of arbitrary nature and we can des-
cribe it by a specular reflection coefficient p = 1, which
is independent of the angle of incidence of an electron on
the surface of a metal.

1. We shall consider the absorption of a Rayleigh
acoustic wave in a strong magnetic field when the cyclo-
tron radius R is much less than the acoustic wavelength:

295)

The condition (25) means that the cyclotron frequency £
is the largest parameter of the problem. In other words,
I in Eq. (4) should have a nonequilibrium correction in
the form of the nonequilibrium part of the distribution
function y averaged over the fast rotation of an electron
in the magnetic field. The transport equation (3) for this
quantity can be rewritten in the form

kR<1.

(V—io+ik.vncosd+vusin®d/0z) 3 (z) =0e’ (z). (26)

We have taken into account the fact that Vy = 0 and that

vy £ 0 is the projection of the average velocity of the
eHactron along the magnetic field.

It should be noted that whereas the expressions for
the resonance effects described earlier include the total
collision frequency corresponding only to the ''depar-
ture' term in the collision integral, in a strong magnetic
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field the quantity v should generally be the transport fre-
quency. This is due to the fact that all the electrons on
the Fermi surface contribute to the absorption in a
strong magnetic field.

The boundary condition for Eq. (26) is the following
relationship on the surface x = 0

2 (0)=p7'(0), @1)

where the arrows + and t represent the electrons moving
away from the boundary (vy > 0) or toward the boun-
dary. Equation (26) subject to the boundary condition
(27) can be solved easily with the aid of the quadrature
formulas and the solution obtained is

1 , ,—V+i(0—k,vx cos P)
Vulsin 6 Jd’ e"p[z

e’ ztz’,—lvgl),
|vylsin @ ] ( ul)

1=

, —V+L(m—k',v;1 cos @) ]{g(x—x’, val)
|vglsin @

1 Ed
Y S
Y Toalsing -! exp[z
—v+i(o—Fk, vy cos @)

L ,
+————— | dz’ ex [z
lvglsin @ J; P lvylsin @

+2ik, (z'—x)ctg @ ]S—E'(z'—x, —lvgl). 28)
Naturally, the dependence on p occurs only in the non-
equilibrium correction to the distribution function of the
electrons moving away from the surface.

2, Substituting the expression for ¥ from Eq. (28)
into Eq. (4) and integrating with respect to x’, x, and ¢,
we easily obtain the following formulas:

1 _ B.By dna
b - | —_—
=3 g-Rekl"“ o _!1+mz‘_|nﬂl ’
1 _ BBy | 1
I'= — 7 Rekl. Yk d [ _ 29
57 e Zp4 u,,+xpnj " T T ] (29)

(%o t+23) T~ 8in @ [0yl
P UF R T nul) (LFHr L)) A

Here, as in the preceding section, we have considered
only the deformation interaction of electrons with sound
(see Footnote 1) and we have assumed that the param-
eters B, are independent of the angle: I_ = v/(y —iw) is
the effective mean free path of electrons in a strong
magnetic field, ny = vy /v is the unit vector of the mag-
netic field in the momentum space, and

Ho=%qsin —ik,cos 9.

In Eq. (29) the arrows attached to I" represent the con-
tribution of the electrons moving toward the surface of
the metal or away from it. It should be noted that the
denominators of the integrands contain, instead of the
usual frequency of collisions between electrons and
scatterers v, the effective quantity v + «|vy|sin¢. The
frequency « IVHI sin ¢ is the reciprocal of the electron
"lifetime" in an acoustic skin layer. Consequently, the
mechanism of the selection of the effectively interacting
_electrons does not generally reduce to the conditions

w =k, |[vy|cos¢. This means that the integrals with
respect to ny include the contribution of all the elec-
trons. Elementary calculations of the integrals yield the
result

1 B.By’ i} . .
r f?TReEk%a+x5[0aln(1+$’al-)+0, In(1+HT2) |
P (30)

B 0 (T~ In (142, T) 1,

Ky —H

+sind 27 Re Y k
- s
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where Q,, = k/H . It follows from Eq. (30) that in a
strong magnetic field defined by Eq. (25) the deformation
absorption I reaches saturation, i.e., it ceases to depend
on the magnetic field.

3. If we assume that ¢ = 7/2, we find that Eq. (30)
easily yields the coefficient I" in a magnetic field per-
pendicular to the surface of the metal.l?? The case when
H is parallel to the surface of the metal (¢ = 0) is of
special interest. In this geometry (H Il z) the expression
(30) can be rewritten in the form

s
Kot %p

BB,
r=n(kl)72 [adanda
«p

31)

21

n(kl)=-%[arctg(k,f—mr)+arctg(k,7+m1:)], =9, I=v/¥.
In the terms largest with respect to the parameter kR
the absorption is independent of the nature of the reflec-
tion of electrons from the boundary. This is due to the
fact that in a parallel field the relative number of elec-
trons colliding with the surface of a metal is a small
quantity of the order of kR. It also follows from Eq. (31)
that the absorption coefficient I' is strongly anisotropic
in its dependence on the angle between the wave vector k
and the magnetic field. A schematic dependence of the
function 5 on k, is plotted in Fig. 2.

In the longitudinal propagation case (k Il H) it follows
from the condition (5) that n = no = 71/2 and the order of
magnitude of I" is the same as in the absence of a mag-
netic field I'(0). In the propagation across a magnetic
field, when k, = 0, the quantity n becomes

ne=kL/[1+ (01)?],

so that the absorption exceeds I'(0) by a factor 7,. At the
maxima of the curve corresponding to the wr > 1 case,
the function n reaches the value

n.=(kv/2w) arctg 201

at the points |k,| = w/v. In this case, the order of magni-
tude of the absorption is given by I' ~ Fkv/w ~ w, i.e.,
in one vibration period the amplitude of the wave de-
creases by the factor e. The strong anisotropy of the ab-
sorption is due to the following circumstances.

I a wave is traveling along a magnetic field, the
acoustic energy is absorbed only by a small group of
electrons near the central section and these electrons

satisfy the phase relationship
o=k-V. (32)

Consequently, the average value of the mean free time

! szh

FIG. 2. Schematic form of the absorption curve in a strong magnetic
magnetic field.H || z. The continuous curve corresponds to the high-fre-
quency limit w7 > 1 and the dashed curve to the low-frequency limit
wr> 1.
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(the time between collisions) of all the electrons is small:

—¢¢ ~ kv. K we bear in mind that ' ~ wz‘re , we obtain
the correct order of magnitude of the absorption of the
longitudinal Rayleigh sound from the formula (31) if we
substitute 1 = 7n,.

I k, = 0 in a strong magnetic field, defined by Eq.
(25), the relationship (32) is "'satisfied" by all the elec-
trons and the effective mean free time is

~Y—io, Ret

T
Tef eff ~ 1+ (01)*

In this case, the absorption is due to the scattering of
electrons.

In the high-frequency limit w7t > 1 the absorption
exhibits a sudden rise when the projection of the wave
vector onto the direction of H becomes small: |k, |
~ w/v. This is due to the fact that the "resonance"
condition (32) selects that group of the effectively inter-
acting electrons whose drift velocity along the magnetic
field is v, = w/k,. In the range |k,| <k = w/v there
are no electrons wh1ch can satlsfy Eq. (I%) The peak of
the coefficient I" corresponds to the edge of the colli-
sionless electron attenuation curve and it is analogous
to the tilt effect in the absorption of the volume acoustic
waves, observed first by Renekert® in bismuth, It
should be noted that the existence of a discontinuity in
the dependence of " on k, gives rise to a singularity in
the Rayleigh sound velocity at v — 0 and this singularity
is of the type In||k,|/k — w/kv|.

The authors are grateful to E. A. Kaner for discuss-
ing this investigation and for valuable comments.

D[t is shown in [¢] thatin a strong magnetic field when kR <1 the induc-
tion effects can only be smaller than or of the same order as the deforma-
tion absorption. This is due to the fact that the induction part of the in-
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teraction [see Eq. (6)] is an odd function of p, whereas the deformation
is an even function. In the presence of a strong magnetic field the process
of averaging over the Fermi surface reduces the relative importance of .
the induction correction to 8¢'. A special case is the resonance coupling
of a weakly damped electromagnetic wave with an acoustic wave in the
case when the induction interaction predominates.

DThe interaction between electrons and Rayleigh waves in a very weak
magnetic field parallel to the surface of the metal has been considered
in [7] for the specular reflection of electrons.
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