We have thus processed 25% of the obtalned experi-

mental material. From 57 events of the A > p + " -16 -12 -08 -4 1"’-("({.[:’,“‘))
decay, satisfying all the selection criteria of [1], TP T T Tya (M)
we determined by the maximum-likelihood method the J-355

The

value of the magnetic moment of the A° hyperon.

likelihood function is written in the form 160
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where 01(u) is the angle in the c.m.s. of the A°
hyperon between the direction of the emission of the
7~ meson of the decay and the direction of the polari-
zation vector at the instant of the decay, calculated
under the assumption that the magnhetic moment of the
A hyperon is equal to p. It follows from the figure
that

=

Rt
Hpo =(0.65:0,28) MM ¥

Logarithm of the

maximum-likelihood
function.

The indicated error corresponds to a decrease of the
logarithm of the likelihood function by 0.5.

In conclusion, the authors are grateful to A.O.
Vaisenberg, L.L. Gol'din, and V.A. Smirnitskii for help and useful discussions,
to the crew of the accelerator of the Institute of Theoretical and Experimental
Physics for help in performing this work, and alsc to A.M. Alpers, Z.3. Galklna,
M.I. Ovsyannikova, and the laboratory group of the Moscow Engineering Physics
Institute for help with scanning the experimental material.
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An important role can be played in the interaction of microwave radiation
with a plasma even at sufficiently low field intensities (compared with the
plasma field), by nonlinear processes and particularly by parametric instabil-
ity [1, 2]. The occurrence of instability leads to an increase in the fileld
dissipation, since the oscillating electrons begin to be scattered by density
pulsations; this mechanism is important also when it comes to explaining why
the plasma layer becomes transparent at relatively small field intensities [3].
Parametric excitation of Langmulr and acoustic waves were first observed by
Stern and Tzoar [4]. They have shown, however, that in order for the effect to
oceur it 1s necessary to direct the electric fleld of the wave perpendicular to
the generatrix of the plasma cylinder. As a result i1t can be assumed that an
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important role was played in [4] by the presence
of a sharp plasma boundary and by the linear
transformation of the transverse wave into a
longitudinal one on this boundary.

In the present study our aim was to in-
vestigate the emission spectrum of a plasma
layer having a freely expanding boundary with
a characteristic dimension on the order of the
radiation wavelength A¢ at normal inecident of

he wave on the layer (with the electric vector

o of the wave perpendicular to Vn). The meas-
urements were performed under the same conditions
as in the experiment on the self-action of
microwaves [3]. Electromagnetic radiation of
the 10-em band was guided by a horm-lens an-
tenna to a layer of collisionless plasma pro-
duced by four spark sources. The maximum elec-
tron concentration in the layer was n. =

(2 - 3)n, (Mwncez/m = w}, where wo is the cir-

cular freguency of the field). The electron
temperature measured with the ald of the multi-
grid probe was about 10 eV at the instant when
the microwave pulse was turned on. The measure-

Fig. 1. Spect?og?ams of ments were performed in the single-pulse mode
microwave radiation (repetition frequency 0.033 Hz). The spectra
pulses. 1 - Spectrum of were investigated with an Si-14 microwave
microwave generator, heterodyne analyzer. The spectral analysils was
2 - spectrum of radia- the result of applying the signal of the second
tion in the plasma layer, intermediate frequency to a delay line with a

3 - calibration with frequency dispersion. Naturally, only the spec-
period 1 MHz, 4 - spec- tra of sufficiently short pulses can be ana-
trum of radiation in lyzed by this method, since the frequency scale
plasma with increasing is transformed in the measurements into a time
gain. po = 60 dB-W. scale. In our measurements we used strobing of

the intermediate frequency amplifier by a pulse

of approximate duration 2 usec, and the delay
was set in such a way that we analyzed the spectrum of the section of the micro-
wave pulse penetrating into the layer in the region from the second to the
fourth microsecond from its start. The microwave pulse was turned on at the
instant when the electron concentration in the plasma layer reached its maxi-
mum value.

After passing through the plasma layer, the radiation was received by the
open end of a rectangular wavegulide mounted at the center of the layer on the
axis of the vacuum chamber. The measurements were performed in the following
manner: we registered the spectrum of the pulse entering the receiving device
without the plasma; during the next pulse, at the same values of the gain and
coupling coefficients, we turned on the plasma injectors. As seen from Fig. 1,
the radiation intensity in the plasma at the fundamental frequency decreases in
comparison with the generator spectrum, and additional lines appear. The de-
crease of the amplitude of the fundamental frequency (due to the partial re-
flection of the microwave energy and its dissipation) confirms that the addi-
tional spectrum is due to the nonlinearity of the plasma and not to possible
overloads of the crystal mixer at the input of the measuring circuit. The ad-
ditional spectrum extends approximately 10 - 12 MHz towards lower frequenciles,
No changes in the spectrum were registered on the high frequency side within
the limits of the capabilities of the measuring circult (~30 dB). It should be
noted that in the spectrograms of Fig. 1 the amplitude scale of the spectral
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components is nonlinear, and the measurements
show that the maximum intensity of the regis-
tered shifted lines is 16 dB lower than w,.

The dependence of the radiation intensity
at the combination frequencies (Fig. 2) on the
power of the incident wave has a sharply pro-
nounced nonlinear character, and the intensity
of the sgatellites reaches a level sufficient for
thelir reliable registration only at a value
V'E/vTe = eEo/mwovTe = 0.2 (Ey 1s the field in-

tensity in vacuum in the plane where the radia-
tion 1s receilved, and Ve is the initial ther-

mal velocity of the electrons). This field
value corresponds to an incident-wave power at
whilch the layer becomes transparent at approxi-
mately 2 usec after turning on the microwave
generator.

Similar changes of the spectrum are re-
gistered in the reflected signal, but in this
case the level of the satellites reaches
-(10 - 12) dB of the fundamental frequency. It
is important to note that the satellite regis-
tration threshold likewise coincides in this
case with the threshold of layer transparency.

The region of the spectrum near the second
harmonlic of the frequency of the inecident radla-
tion was investigated with the aid of a P5-7B
measuring receilver. It was established that the
second harmonic intensity is 60 dB lower than
the fundamental (wg). In the presence of plasma,
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Fig. 2. Spectral component
intensity Iw vs. power of

the incident wave: light
squares - radiation at the
frequency fo, dark

squares - radiation at the
frequency (fo - 10) MHz;
the dashed line corre-
sponds to the level of re-
liable measurements.

the iIntensity of the radiation at 2ws increases by 3 - 5 dB (in the transmitted
signal), and this can be attributed to refraction of the radiation in the plas-

ma layer.

At the same time, a radiation peak is registered at the frequency

(2fy - 10) MHz , i.e., shifted by the same amount as the red satellite near the

fundamental frequency.
the onset of transparency of the plasma layer.

The appearance of this peak corresponds in time with

The occurrence of radliation at the combination frequencies with a shift
w < w., can be interpreted as the result of instability with formation of a

Li

Langmuir wave and an ion-acoustic wave, and in this case it must be borne in
mind that the L-wave at shifted frequency can be converted into a t-wave regis-

tered by the analyzer.

A comparison of the obtained experimental data (w =

6.3 x 107 sec'l, y > 107 see™!) with the theory of parametric resonance in a

homogeneous plasma shows that at vE/vTe

= 0.2 - 0.6 the increment of the low-

frequency oscillations is, 1n accordance with formula (3.18) of [5],

Ymax = v

O)Li VE 2/3
« = 0.34Q(ml‘oew— v——
P Te

w, = (0.8-1,6)-10°sec™".

This estimate is close enough to the experimental wvalue, but according to the
theory one should expect also blue satellites comparable in intenslty with the

red satellites.

Another explanation is also possible and is connected with the instability

of the non~potential and acoustic wave [6].
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is produced and
%
YE 9L
= V3w = O.87m°<—— = (2-4)+107 sec~ !,

< 0]
[]

ymax

The frequency turns out to be underestimated by several times in comparison
with the observed one.

Such a difference is apparently due to the fact that the employed theory
does not take into account the influence of the inhomogeneity of the plasma
layer.

The author is grateful to M.S. Rabinovich for a number of valuable remarks,
G.M. Batanov for suggesting the topic and for interest in the work, and to L.M.
Gorbunov, A.Yu. Kirii, and G.S. Luk'yanchikov for a discussion of the results.
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I. We present here the results of the first series of measurements per-
formed with two gravitational antennas, with the aim of observing simultaneous
responses produced by gravitational radiation from extraterrestrial sources
against the background of Brownian oscillations. The antennas had the same
parameters as those of J. Weber [1] (m = 1.3 x 10° g, fouad = 1640 Hz, Q = 105,

relaxation time T* = 20 sec) were placed in evacuated chambers (p < 1 x 107%
Torr) located 20 km apart. The anti-seismic insulation of the antennas was the
same as in [1]. Unlike in [1], the small quadrupole vibrations of the antennas
were measured with modulated capacitive displacement pickups, whereas in [1]
piezoelectric pickups were used to record stresses. The capacitive pickup
trans formed a vibration amplitude of ~4.5 x 107" em (corresponding to the rms

amplitude UBrown of the Brownian oscillations) into a radio-frequency signal of

amplitude ~4 x 1077 V. The construction of the pickup and the system for the
absolute ponderomotive calibration of the antenna are described in detail in
[2]. We note that in Weber's experiments the Brownian fluctuations corresponded
to a piezoelectric-pickup signal level of 5 x 107!° v [1]. The amplitude of
the vibrations are photographed on film with an oscillograph (film speed 0.6
mm/sec, beam spot diameter less than 0.2 mm). This made it possible, without
using an electronic coincidence circuit, to discern on the film changes in the
oscillation amplitude with a resolution time not worse than 0.3 sec. The re-
cording apparatus for each of the antennas was located at the antenna itself,
unlike in [1]. The plots were synchronized with the aid of the time-service
radic sighals, and with chronometers in the intervals between the hourly radio
signals.
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