of the vector ?, respectively. The remaining notation is clear from Fig. 2.

It can be assumed that the process described here explains the appearance
of radiation on a non-luminescent screen under the influence of an electron
beam, which was observed by Schwarz and Hora [1]. Jumps of the amplitude of
the normal component of the electric field of the light wave occurred on the
boundaries of a thin crystal plate placed by them in the light beam. The
parameter LeE/mV? (see above) could, under the conditions of [1], be of the
order of unity (the presence of two jumps on the two faces of the plate could
change only the amplitude of the electron-velocity modulation, cf. [2]).

Without a detailed knowledge of the electron beam geometry, the light
intensity can be estimated only very approximately. At an electron-beam diver-
gence angle 10~* rad (see [5]) the visual brightness under the conditions of [1]
can be estimated at about 10-" nit.

In conclusion, the author thanks G.A. Askar'yan and I.V. Tyutin for a
discussion of the work.
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Singularities of interband magnetooptic absorption, occurring at Qc = w,
(Qc is the electron cyclotron frequency and w4 the frequency of the longitudi-

nal optical phonons interacting with the electrons), have been recently ob-
served experimentally [1] and calculated theoretically [2]. These singularities
are connected with the fact that when QC = Wy, two branches of the electron-

phonon-system spectrum intersect, namely, an electron on the bottom of the
Landau band 2 = 1 and an electron on the bottom of the band 2 = 0 plus one
optical phonon.

In principle, the intersection of the branches of the spectrum of the elec-
tron-phonon system can occur also without a magnetic field. For example, an
electron with momentum p = pg = (QmCﬁwO)l 2 and an electron with p = 0 plus a

phonon with fiwe. However, calculation shows that the three-dimensional char-
acter of the electron motion leads to a very weak singularity in the absorption
coefficient. A much stronger singularity arises in the case of one-dimensional
motion of the electron, which can be realized in a quanftizing magnetic field.

The effect can be qualitatively understood from Fig. 1. The dashed line
in the upper part of the figure (the parabola 1 and the line 2) represent two
ranches of the electron-phonon-system spectrum (without interaction): an elec-
tron in the band 2 = 0 with momentum p, and an electron in the band & = 0 with
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zero momentum plus a phonon with momentum p. Allow-
&(p) ance for the interaction leads, as shown by calcula-
/] tion, to the states of the bound system with branches

4 3 and 4.

We now consider the coefficient of interband ab-
sorption, assuming that the holes do not interact with
" e / 2 the optical phonons, or that they lie in another re-
“rl 7—;-_-;" gion of momenta p. We shall first assume for sim-
47/’ J "plicity that the hole mass 1s m, = . In the absence

of electron-phonon interaction, the absorption 1is
caused by the electron branch 1, and the absorption
0 coeffliient Ko(w) as a function of the light frequency

&~
~
-

w is similar to the density of states in this branch
(Fig. 2, curve 1). The interaction produces a particu-
larly strong change in the spectrum at the branch-

A intersection point, corresponding to the optical fre-
quency hw¥ = AE + ﬁwo, where AE is the width of the

Fig. 1 forbidden band with allowance for the shift of the
bottom of the conduction band and of the top of the

valence band in the magnetic field. K(w) will have a singularity at this fre-
quency. It is seen from Fig. 1 that the absorption is due to branch 3 if
w < w¥ and to branch 4 if w > w¥ (the corresponding transitions are connected
schematically by the vertical arrows). Calculation shows that the absorption
coefficient has a dip at the point w = w¥, K(w) = 0 (Fig. 2, curve 2), since
the state of the quasiparticle with the corresponding momentum contains a small
contribution of the electron state with the same momentum. If the dispersion
in the valence band is not neglected, then the singularity occurs at the same
frequency w¥, but k(w¥) # 0 and has a minimum at o = w¥, where the derivative
becomes discontinuous (Fig. 2, curve 3).

K(w) The described effect is simllar to the
observed splitting of the peak in interband
magnetooptic absorption [1], since this split-
ting is actually the result of an absorption
dip near resonance., It is therefore natural to
expect it to appear in n-InSb under the same
conditions at which splitting of the resonance
peak was observed. The effect, however, is not

! connected with the resonance condition QC = Wy,

and should be observed on the slope of the
resonant peak.

The calculation scheme follows [2], where
w”* the absorption coefficient 1s expressed in
terms of the Fourier transform of the electron
Fig. 2 Green's function. If we 1limit ourselves for
simplicity to the case QC >> Wy, then only the

Green's function of the electron with & = 0 has to be determined. The first
approximation for the mass operator in terms of the electron-phonon coupling
o yields

1/2

) y (E(e) <0, if w<w,) (1)

D,

21( w) == iafio, (

W = W,

The absorption near the singularity has in this approximation, at m, = o, the
form
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-1/
K (@)~ Re [ho - AE = S0+ 0g —w*)] - (2)

Allowance for the higher-order approximations in I shows that the approxi-
mation cannot be used in a "forbidden" interval of order of aw, near w¥, This
expression is meaningful, however, since the characteristic interval of w near
w¥, where dK:/dw differs notlceably from dKo/dw, is o?/*w,, which is larger
than the "forbidden" interval. The most 51gn1f1cant among the higher-order dia-
grams are those without intersection of the phonon lines. The summation of
these dlagrams leads to a renormalization of w¥ by an amount on the order of
owe and to a narrowing of the "forbidden" interval to aw,.

In the foregoing calculation, just as in [2], no account was taken of the
Coulomb interaction between the electron and the hole; this interaction can lead
To excliton effects near the singularity in question. If this interaction is
appreciable, then the character of the singularity near w¥ may change. But even
in the latter case, no singularity of the absorption occurs near w¥.

The authors are grateful to L.I. Korovin, S.T. Pavlov, and E.I. Rashba for
a discussion of the work.
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1. To observe stimulated Mandel'shtam-Brillouin scattering (SMBS) and

stimulated Roman scattering (SRS) in the stationary regime, the pump laser is

chosen to have a bandwidth Aw; narrower than the bandwidth Aw, of the spon-

taneous scattering.

(3) {2) (1)

@) 24w, 2w, —le—iw,

Theoretical spectra of T
pump (1), the scattered |
]

light (2}, and the hyper-

sound 1n the case of |
narrow-band (a) and dawy,

broadband (b) exciting

radiation. “|‘ r :
. | —_— l | @
/] @, g @,
-&,— @,

We have made estimates that show that it is possible to use just as effec-
tively (without a decrease 1in the scattering efficiency at a given average pump
intensity IL) stationary pumping with a broad spectrum (AwL >> Awo). The
smearing of the pump spectrum, connected with the finite duration T of its p
pulse, is assumed to be negligible: AwLT >> 1, and also AweT >> 1.
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