M. A. Kolosov, O. I. Yakovlev, A. I. Efimov, V. M.
Razmanov, V. I. Rogal’skii, and V. K. Shtrykov. In-
homogeneous stvucture of the plasma near the sun and
spreading of the spectrum of the radio waves, as sug-
gested by the resulls of vadio sounding with the aid of
the satellites “Venus-9, 10.” It was shown in! that
the inhomogeneities of the plasma located near the sun
and dragged by the solar wind should produce fluctua-
tions in the phase, frequency, and intensity of the field,
and consequently a spreading of the energy spectrum of
the radio waves. Preliminary investigations of the
broadening of the spectral line and of the fluctuations of
the frequency were carried out with the aid of the satel-
lites “Mars-2, 7.7'2) The satellite “Venera-10” yielded
a large volume of data on the fluctuations of the fre-
quency and of the amplitude and on the spreading of the
spectrum of the radio waves propagating through the
near-solar plasma. Reduction of the obtained data
yielded the temporal spectra of the frequency fluctua-
tions and the shapes of the energy spectra of the radio
waves at different positions of the line of sight relative

to the sun. The spatial spectrum of the plasma inho-
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mogeneities, the dispersion of the fluctuations of the
electron density, and the velocity of the solar wind were
obtained. Figure 1 shows examples of the spreading

of the energy spectrum of radio waves of frequency 928
MHz at different values of the angle § between the di-
rections to the center of the sun and to “Venera-10.”
When the angle ¢ is decreased from 6.6° to 0.6°, the
width Af of the spectrum increases by a factor of more
than 100. The experimental data on the spreading of
the spectrum are described by the approximate relation
Afoc i,

The shapes of the wings of the energy spectra of the
radio waves yield information on the spatial spectrum
of the small-scale inhomogeneities of the electron den-
sity, with dimensions /<200 km. It was found that these
plasma inhomogeneities are described by the Kolmogor-
ov-Obukhov spectrum,

The width of the radio-wave spectrum is systemati-
cally larger when the satellite sets behind the sun than
during its rise. This phenomenon was used to deter-
mine the velocity v of the solar wind. The obtained de-
pendence of the velocity v on the distance to the center
of the sun is shown in Fig. 2 (solid curve 1). The
dashed curve in Fig. 2 corresponds to Parker’s theory.
The dependence of the variance oy of the fluctuations of
the electron density on the distance R was obtained
{curve 2). It is shown that at R =(1.5-6)x10° km the
plasma is strongly turbulent, and its small-scale in-
homogeneities decrease rapidly, like ccR™, when R is
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increased. In the region R =(7-12)%x 108 km the velocity
of the solar wind is close to the velocity of the plasma
waves; the relative inhomogeneity of the plasma, oy/N
is larger here, possibly as a result of formation of
shock waves.

An analysis of the frequency fluctuations yielded in-
formation on the larger-scale part of the inhomogeneity
spectrum 2x102<7<10* km. The temporal spectrum of
the frequency fluctuations is approximated by a power
law with a spectral exponent 0.6. The spatial spectrum
of inhomogeneities having the indicated dimensions is
therefore likewise close to a Kolmogorov-Obukhov
spectrum. However, the change of the intensity of the
large-scale inhomogeneities with changing radial dis-

tance is much slower than that of the small-scale part
of the turbulence spectrum.
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