short spikes turn out to be modulated up to 100%. The duration of the short
spikes decreases and amounts to 0.1 ~ 0.07 of their repetition period, and is
comparable with the time resolution of the instrument.

The results offer evidence that self-locking of the axial modes takes
place. From the duration of the individual pulses it can be concluded that the
number of phased modes is not less than 10 - 15.

It is interesting to note that in this case the effect of mode locking
arises in a homogeneous semiconductor without introducing into the resonator a
nonlinear element, and in spite of the appreciable dispersion of the refractive
index, which leads to a noticeable non-equidistance in the axial-mode spectrum.
In CdS crystals there is also observed a strong spiked generation regime, but
no locking regime has yet been obtained, this beilng apparently connected with
the much larger dispersion of the refractive index.
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The cross section for the electroproduction of pions at the threshold is
remarkable in that the Born terms make a dominating contribution compared with
the A;;3¢ 1sobar. The high sensitivity of the cross section in this region to
the charge form factor of the neutron GEn was first pointed oyt in [1]. The

current-algebra method in conjunction with the PCAC hypothesis [2, 3] aléo
makes it possible to analyze the cross section at the threshold. Because of
the established connection between strong, electromagnetic, and weak interac-
tions, the amplitude of the electroproduction turns out to depend on the axial

form factor FA of the nucleon.

We have measured a number of spectra of inelastic scattering of electrons
in the region at the electroproduction threshold. The measurement method was
described earlier [U4]. The radiative correction to the elastic scattering and
the continuous spectrum was introduced in accordance with [5].

Figures 1 and 2 show the cross sections for inelastic scattering and at
the threshold as functions of the pion 3-momentum g¥*¥ in the c.m.s. of the pion
and the recoill nucleon. The dashed curves show the magnitude of the systematic
error, and the solid thin curves show the radiative correction, while the
dotted curves show the contribution of the resonant M1 transition calculated
in accordance with the isobar model [6].

In the analysls of the cross section on the basis of the isobar model we
took into account the fact that the Born approximation describes poorly the
7% -meson production, and parameters chosen for the region of the maximum of the
[33]-resonance should be refined at the threshold. The longitudinal cross
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section for the electroproduction of 7® mesons was assumed to be equal to zero,
and the transverse cross section was normalized to the total photoproduction
cross section. The results of the determination of GEn by the x? method are

shown 1in Figs. 1 and 2, the errors in GEn amounting to 0.006. The uncertainty

in the form factors of the nucleon and the pion results in an additional error
of 0.04. The figures show also the cross sections calculated for GEn = 0. -
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An analysis of the cross sections at the threshold in accordance with the
calculations of [1] also gives a negative value of GEn in the interval

-(0.31 - 0.39). Allowance for the contribution of A;,;s brings this value
closer to the results of the analysis in accordance with the isobar model.

The cross section for the electroproduction of pions at the threahold, at
a squared Ad-momentum transfer r? = 5,02 F~%, is compared by us with the results
of the calculation by the method of current algebra assuming PCAC. In [2],
the cross section at the threshold was calculated in the soft-pion approxima-
tion. In the present paper (Yu. Kulish), the cross sectlon was obtained for
the real mass of the pion by extrapolation of the non-Born part of the ampli-
tude to the point q. = 0. This method was employed earlier [7] for pion photo-

production. H

The cross section calculations in [2] contain a number of errors. We have
repeated the derivation of the formulas, and the results of this calculation
are shown by the dashed curves on Fig. 3. The axial form of the nucleon was

specified in the form

Fa=1/(+k/ M),
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The lower

dashed curve is calcu-

e
lated for M, = 1.05 GeV, corresponding 2 {

| = =
to the data of the latest neutrinoc ex- b= ;‘Z;'Il}df?'\g o
periment [8]. The upper dashed curve P B
corresponds to FA = 1. 5

2.

The solid curve on Fig. 3 is the §L i -
result of calculation in accordance 5 -4
with the present work. To be able to G g2
compare with the experimental data far s- W=105
from threshold we have introduced phe- ~ L 1’

nomenologically the amplitude of the

resonant M1l transition. As seen from
Fig. 3, the agreement of the last cal- 5 /4 wr
culation and experiment is good.
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Recently much progress has been made on the research of isotropic cosmic
radiation in a wide range of energiles. The figure shows the summary experi-
mental data on background isotropic radiation, borrowed from [1 - 6]. Investi-
gation of the background radiations has acquired particular interest in con-
nection with thelr probable connection with the radiation in the universe. In
many papers (see, e.g., [71), the soft (radio) part with V < 1000 MHz was inter-
preted as a consequence of synchrotron radiation of cosmic electrons in the
sources, and the hard (x-ray) part as a manifestation of the inverse Compton
effect of these electrons on the relict radiation.

However, the curve shown in the figure has an important singularity: if
we interpolate the energy dependences of the radio emission and of the x-ray
background with energy 1 - 20 keV, then the interpolation curve (in a loga-
rithmic scale) will be, with good accuracy, a straight line that is a continua-
tion of both sections? This circumstance leads to an alternate assumption,
namely that the non-equilibrium background radiation is produced by a single

1)It should be noted, nonetheless, that the accuracy and reproducibility
of the experimental data are low.
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