(Fig. b), where there exists also a lower limit of the stability range [1]. On
the periphery (Fig. a), one sees ring domains of large diameter, which are
identical to the strip domain structure as R -+ « (Fig. c).

When an external magnetic field H > Hcr i1s applied to the plate with the

concentric domain structure (Fig. a), the cylindrical domain collapses, and the
ring that follows it contracts towards the center and collapses into a cylinder;

the field required for the collapse is Hér > Hcr' A gradual increase of the

field is accompanied by a contraction of the peripheral rings towards the cen-
ter. At a certain field on the plate, a single annular domain remains, the
properties of which are analogous to those investigated in [2].

The regular domain structures shown in Figs. a - ¢, and readily realized
in large and low-coercivity orthoferrite plates, constitute diffraction grat-
ings of different types for transmitted polarized light. The application of a
sinusoldal magnetic field makes it possible to modulate the period of such
gratings. Owing to the high domain-wall mobility of orthoferrites, modulation
of this type is possible up to the megahertz range.
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1270 (1971).
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It is known that when a plasma is heated by powerful laser radiation and
solid targets are used, the laser light is strongly reflected backward [1 - 2].
Such a reflection is the optical analog of microwave cutoff for low-density
plasmas {(see, for example, [3]). In the case of laser heating, the fraction
of the reflected-light energy may reach 30 - 50% of the incident energy [4 - 5].

We have undertaken measurements of the spectrum of the laser light re-
flected from a plasma. The targets used were LiD, (CHZ)n’ (CDg)n’ D,0 ice, and

aluminum. The source was a mode-locked Nd laser consisting of a driving genera-
tor and a six-stage amplifier. The plasma heating and the spectral measurements
were performed both at the fundamental frequency (A = 1.06 u) and at the second
harmonic frequency (A = 0.53 u). Conversion into the harmonic, with efficilency
up to 50%, was effected with the aid of a KDP crystal.

To inerease the accuracy of the spectral analysis, the initial generation
spectrum was narrowed down to £0.05 R by introducing axial-mode selectors of
the Fabry-Perot interferometer type into the resonator. The laser pulse was
then lengthened to 1 nsec. The output energy per pulse at the fundamental fre-
quency reached 20 J, and the radiation divergence was 2 X 10-"% rad at a beam
diameter 4 ecm. The laser light was focused on the target by an objective having
a focal length £ = 4.5 cm, and in some cases by a lens having f = 30 cm. The
transmission of the objective and of the window of the vacuum chamber was 60%
at A = 0.53 u, and the diameter of the focal spot in the absence of a plasma
was estimated at 20 - 30 u (f = 4.5 cm).
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The measurements were per-
formed with a diffraction spec-
trograph having £ = 130 cm. The
upper part of the exit slit, with
width 20 u for A = 0.53 u and 50 u
for A = 1.06 u was illuminated
with the incident radiation, and
the lower half with the reflected
radiation. Spectrograms for four
laser flashes with an LiD target
and an objective with f = 4.5 cm
at A = 0.53 W are shown in the
figure. The spectrum of the light
reflected from the plasma shows
clearly a large number of equi-
distant lines located, in the
general case, both in the Stokes
and in the anti-Stokes parts of
the spectrum. The number of lines
depends on the energy and, as a
rule, increases with the flash
energy (see the figure). Oppo-
site the spectral line of the incident radiation there 1s usually located one
of the lines of the reflected radiation, but the latter differs 1little in in-
tensity from the neighboring ones. The width of each line lies within the
limits of the apparatus resolution (0.05 K). For one and the same level of out-
put energy, approximately 5 J, the spectra were obtained with different degrees
of focusing: with the objective having f = 4.5 cm and with the lens of f = 30
em. In the former case, multiplication of the lines was always observed, and
in the latter case, it was observed in approximately half the flashes. This
indicates that the effect has a threshold character, since the diameter of the
focal spot for the lens was larger by one order of magnitude. The spectral
interval SA between the lines was the same, within the limits of measurement
accuracy (0.5%), namely 0.23 K, and was independent of g¢ither the energy or the
type of target. A similar picture, but with 6 = 0.46 §, was observed at the
wavelength 1.06 yu.

Spectrograms of heating laser light and
of light reflected from the plasma for
four laser flashes with output energy
(from left to right) 5, 3, 9, and 2 J.
Top - incident radiation, bottom - re-
flected. LiD target, X = 0.53 u, £ =
4.5 cm.

Additional measurements have shown that the reason for the appearance of
equildistant lines in the reflected-radiation spectrum is that the inclident-
radiation lines have weak satellites (with intensity weaker by at least a fac-
tor of 100), and the distance between the satellites 1s equal to the interval
between the lines of the reflected light, when such satellites in the Stokes
part of the spectrum can be seen in the second flash on the figure. It was
established that the satellites are due to mode selection in the generator and
exceedingly weak parasitic reflections by optlcal elements of the interferom-
eter.

From an examination of the spectrograms it can be concluded that the ob-
served process is stimulated. It may be due to phase modulation of the power-
ful light pulses in the plasma layer. A theoretical analysis, under condi-
tions close to that in the experiment's conditions, of phase modulation of two
plane waves (one of which 1s strong and the other 1is weak), differing in fre-
quency by Aw << wg and passing through a nonlinear medium, was made 1in [6].

In our opinion, the spectrum of the reflected light (8A = 3 R) in [7], ob-
served when plasma is heated by laser radiation with a broad line, has a simi-
lar origin, although the authors of [7] advance the scattering of the photons
by the plasma oscillations as an explanation.
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1. We report in the present article the results of an experimental inves-
tigation of the dispersion of the nonlinear susceptibility of potassium vapor
near the transitions 4Si,2 - 4Ps/»(voe1 = 13043 em~') and 4S1/, - 4P1/2(vo2 =
12985 cm'l). The use of a source in the form of a powerful pulsed parametric
light generator (PLG) with tunable frequency, and observation of self-modula-
tion, self-focusing, and self-defocusing effects have made it possible to trace
for the first time the dispersion of the modulus and of the sign of the non-
linear §usceptibility in the entire frequency region (v > Vg1, Vo1 > V > Vog,
Vv < Vpz).

New circumstances that distinguish self-action in a vapor from self-action
in a condensed medium are the strong influences of saturation of nonlinearity
and of the group-velocity dispersion. Both factors became noticeably pro-
nounced in the experiments described below.

2. A PLG based on an LiIO3 crystal was excited by the second harmonic of
a one-mode neodymium laser and operated both in the single-resonator and in
the two-resonator schemes. The generator pulse duration was Tg = 7 x 107° sec,

the maximum power was 1 MW and the beam diameter ranged from 1 to 2.5 mm.
Depending on the operating regime and on the resonator system, the line width
ranged from 0.5 to 15 em '; the broad spectrum was made up of clearly pro-
nounced mode groups (the so-called "clusters" of the PLG, see Fig. 1).

3. To study the dispersion of the nonlinear susceptibility we investigated
the frequency dependence of the self-action effects in potassium near the res-
nant transitions. Self-action in vapor was observed earlier at fixed fre-
quencies in [1 - 4]; quantitative data on the cubic susceptibility of potas-
sium at v = vo1 + 12 cm~! are contailned in [2]. We investigated the broaden-
ing of the frequency spectrum, self-focusing, and self-defocusing. Figure 1
shows typical spectrograms of the broadened spectra; Fig. 2 shows experimental
plots of the relative broadenings Y = Avout/Avin of the spectrum of the radia-
tion passing through the vapor.

We see that at v - vp1 > 70 ecm~?! there is practically no broadening; as
Vv approaches vyi; from the high-frequency side, the broadening first increases
and then decreases, vanishing at the resonance. In the region vo1 > Vv > vg2
the experimental Y(v) plot has two maxima: Ymin corresponds to v 2vg2 +17 em™ !,
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