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transit time of a phonon across the crystal, i.e., of the
order of 10~β—10"7 sec) and, consequently, the effect
can be used for high-frequency modulation of x-ray and,
in particular, y-ray radiation.
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L. V. Dubovof, A. G. Smirnov, V. G. Smirnov, D. I.
Stasel'ko. The Use of Holography for Investigating
Processes in a Thermonuclear Plasma and in a Moving
Arc Discharge. Interest in ultrahigh-speed heavy-cur-
rent discharges has grown considerably in recent years,
since it is comparatively easy to produce with the aid
of such discharges dense, high-temperature plasmas
with thermonuclear parameters'-1-1. However, the study
of the dynamics of the development of such discharges
is made highly complicated by the absence of suffi-
ciently simple methods of plasma diagnostics, which
would have provided information about the space-time
development of the processes under investigation. The
necessary data on the space-time structure of a plasma
can be extracted with the aid of the methods of holo-
graphy [ 2 3 .

In the report we present the results of work done on
the construction of a holographic apparatus for plasma
diagnostics, as well as results of the use of the appar-
atus for the investigation of fast processes in a heavy-
current Z-discharge and in a fast-moving electric arc.
The investigated Z-discharge was characterized by a
small (~ 1 μ sec) time of rise of the discharge current
to a peak value of 270 kA, which allowed the realization
of a stable regime for the heating up of the plasma. The
experimental setup included a discharge chamber with
an arrangement for shaping the heavy-current ultrafast
discharge, a pulsed, single-mode ruby laser, a holo-
graphic chamber, and a control and synchronization
unit. Using the methods of holographic interferometry,
we obtained a number of interference patterns corre-
sponding tc the shaping and maximum compression
phases of the current filament, and to the dispersion
phase of the plasma. From the holographic-interfero-
gram data we determined a number of important plasma
characteristics: the transverse dimension of the cur-
rent filament at the moment of maximum compression
(about 8 mm), the maximum value of the electron con-
centration ( N e m a x = 1.2 χ 1017 cm"3), as well as the
radial plasma-density distribution, which turned out to
be close to the distribution anticipated for the case of a
stable discharge with a slightly diffused boundary. The
value of the gas-kinetic pressure determined from the
pressure balance equation under the conditions of the
experiment was 1021 eV/cm3, which corresponded to a
plasma temperature of about 104 eV.

As a result of an holographic investigation of an

electric arc that moved over the electrodes of the spark
gap with supersonic velocity, we have established that
the discharge process has the character of a single-
channel process, and we have also determined the veloc-
ity of translation of the discharge channel (420 m/sec)
and its transverse dimensions. We have constructed on
the basis of these results a simple but reliable spark
gap with a high charge-transmitting capacity which is
being widely used at present for current commutation
in "Tokamak" installations.

The results obtained show that the holographic
methods of plasma diagnostics enable us to measure
accurately and comparatively simply three-dimensional
plasma-density distributions. Further progress in the
development of the holographic methods of diagnostics
is tied up with the working out of methods of and the de-
velopment of a camera for high-speed holographic film-
ing, as well as with the introduction into practice of the
investigations of the holographic-interferometric me-
thods involving the use of several wavelengths'-3-1.
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A joint science session of the Division of General
Physics and Astronomy of the USSR Academy of Scien-
ces, the Academy's Science Council on the Physics and
Chemistry of Semiconductors, and the Nuclear Physics
Division of the Academy was held on May 24 and 25,
1972, in the Conference Hall of the P. N. Lebedev Phys-
ics Institute. The following papers were presented at
the session:

1. Zh. I. Alferov. Semiconductor Devices with
Heterojunctions.

2. V. S. Vavilov and E. A. Konorova. Semiconductor
Diamonds.

3. L. N. Kurbatov. Photoelectric Solid-State Receiv-
ers and New Methods of Optical-Radiation Reception.

4. S. M. Ryvkin. Solid-State Nuclear-Radiation
Counters.

5. V. L. Ginzburg. Gamma Astronomy and Cosmic
Rays*).

6. N. A. Dobrotin, V. M. Maksimenko, Yu. A. Smoro-
din, and S. A. Slavatinskii. On the State and Prospects
of the Study of Particle Interactions at Ultrahigh Ener-
gies.

*An expanded text of V. L. Ginzburg's report is published in Usp.
Fiz. Nauk, 108,273(1972).




