either to a power law with y = 1.5, or to an exponential law with kT = 10 keV. The measure-
ment accuracy is as yet insufficient to give preference to either, and it is necessary to
move to the region of lower energies, where the absorption in the galaexy already cames into
play.

Thus, the figure shows that there are possibly two mechanisms participating in the ge-
neration of x-radiation in outer space. A more detailed report on the results and a possible
interpretation will be given later [9].

The authors are grateful to V. L. Ginzburg, Ya. B, Zel'dovich, and I, S. Shklovskii for
interest in the work and numerous discussions.
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*When radiation with hv = 1 - 1.5 keV is generated in intergalactic space, it passes
through our galexy practically without being attenuated in any direction; this justifies
our averaging all our measurements.
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Investigations of a laser spark in a strong magnetic field are of undisputed interest.
The energy~release density in the case of optical breakdown in the focus of a laser is about
2 x lOll erg/cm3 [1,2], corresponding in energy density and in pressure to a magnetic field
on the order of 2 x 10° G. Since our equipment made it possible to obtain magnetic fields
up to 3 x 105 G, we expected the magnetic field to exert an influence on the spark develop-
ment for those breakdown stages in which the energy density in the plasma was not too high.
During the breakdown, however, an appreciable fraction of the energy goes to the production
of a shock wave, and only a small fraction is transformed into radiation [3]. Therefore, if
the magnetic field has even a slight influence on the energy carried away by the shock wave,
this can lead to a considerable change in the emission from the spark.

We have investigated the integral radiation of a laser spark, and also the intensity
of laser emission passing through the spark and the threshold of spark production.

The radiation source was a laser Q-switched by a rotating prism. The pulse duration
was 20 nsec at an approximate energy of 1 J; the wavelength was 1.06 u.

The pulsed solenoid constructed by us had a large aperture, allowing the spark to be

viewed at an angle up to 45° to the solenoid axis. The solenoid cavity was vacuum-insulated,
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making it possible to work at low pressures and
also with different gases. The diameter of the

solenoid cavity was 8 mm and its length 10 mm.

5
] [”] ﬂ, B Oﬂ — D The experimental setup is shown in the
4 figure. The light beam from laser 1 is focused
E s V&

by lens 2 in the cavity of the solenoid 3,

whose axis is parallel to the light beam. The

spark can be photographed by camera 4. The
light radiated by the spark is gathered by lens 5 on the photorecorder cathode é. An opagque
screen T and light filters 8 prevent the laser radiation from striking the photocathode di-
rectly. The photocathode signal is registered from the screen of oscilloscope 9. To regis-
ter the laser beam passing through the spark, the filters 8 are replaced and the screen 7 is
replaced by a round diaphragm.

We investigated the time-integrated intensity of the spark radiation. The spark was
produced in air at atmospheric pressure and more than 90% of the laser energy was absorbed in
the spark. Altogether 97 measurements were made, of which k3 were in a magnetic field.

In all the series of experiments, the average spark-emission intensity increased when
the breakdown was produced in a magnetic field. The spark emission (in the visible region of
the spectrum) at H = 210 kOe exceeds the emission intensity in the absence of a magnetic field
by a factor 1.4 ¢ 0.1. A series of experiments was made at an air pressure 240 Torr. At so
high a pressure, the magnetic field increased the average glow of the spark by a factor 1.6
+ 0.1.

An experiment aimed at measuring the intensity of a laser beam passing through the focal
region was made at an air pressure of 240 Torr in the solenoid cavity. At this pressure,
about 50% of the laser-beam energy passed through the focal region, and when the magnetic
field was turned on, the fraction of the transmitted energy decreased to 25 - L0%. Since the
spark plasma spark is opaque to the laser beam [L], the decrease in the intensity of the light
passing through the solenoid must be attributed to the fact that breakdown occurs in the mag-
netic field earlier, i.e., the breakdown threshold is lowered. When filters were used to
attenuate the laser emission to the breakdown threshold, there was no breakdown as a rule

without a magnetic field, but breakdown was observe when the field was turned on (see Table).

P = 760 Torr P = 160 Torr P = 30 Torr
Magnetic Observ- Break- Observ- Break- Otserv- Break-
field (G) ations downs ations downs ations downs
0 7 0 9
210 000 5

The increased spark emission cannot be attributed solely to the increased absorption
of the laser emission, since the absorption increases at atmospheric pressure only by 3%,
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but the luminosity increases by LO%. The increase in the glow intensity can be explained only
by assuming that when the discharge is produced in a magnetic field the spreading plasma moves
against the magnetic-pressure forces and expands more slowly, and the kinetic share of the
energy decreases, The emission is increased, first, because part of the kinetic energy goes
into Joule heat when the conducting plasma moves in the magnetic field, and second when the
expansion (and hence cooling) is slowed down, a greater part of the energy can be radiated.
The lowering of the breakdown threshold is apparently connected with a slowing of the
diffusion of the photoelectrons from the focal region, since their Larmor radius (at H = 200

5

kG) is approximately 10°° cm, which is several times smaller than the mean free path even at

atmospheric pressure,

We note in conclusion that the authors of {5], who observed optical breakdown in argon
at H = 100 kG, discovered no influence of the magnetic field on the breaskdown threshold. This
is probably due to the insufficient magnetic field strength.

The authors consider it their duty to thank V. R. Karasik for consultations on the con-
struction of the setup for the production of strong magnetic field, A. A. Medvedev for taking
part in the work, and G. A. Askar'yan for useful remarks.
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The spectrum of thermal molecular scattering of light in liquids consists [1] of Man-
del'shtam-Brillouin components (scattering by pressure fluctuations), a central component
{scattering by entropy or temperature fluctuations), and a Rayleigh-line wing (scattering by
anisotropy fluctuations). Observations and studies were already made of stimulated Mandel-
shtam-Brillouin scattering (SMBS) [1,2] and stimulated light scattering in the Rayleigh-line
wing [2, b4].

In this article we report observation of a new nonlinear phenomenon, namely stimulated
temperature (entropy) scattering of light (STS).

The phenomenon consists of intense temperature waves produced when an intense exciting
laser giant pulse and a weak initial scattering by entropy fluctuations interact with a medium.
The interaction of these waves with the exciting and scattered light causes energy to be
transferred from the exciting light to the scattered light and to the temperature wave.

In the case of scattering through angles that are not too small, when four-photon
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