
The above formulas pertain to the case in which the
field amplitudes in the incident wave are not very large:
(Ηθ/ΐ6πη0Τ) < Vm/Ms^sin^. In this case, as in the linear
theory1^1-1, the wave penetrates into the plasma-resonance
region at rather small angles θ ~ (c/uL) . At large
wave amplitudes, the penetration region broadens to
values sin θ ~ ^H|/167m0TVMs2/m. The basic result of
the above analysis—the presence of an effective electro-
magnetic energy dissipation mechanism in the resonance
region due to modulation instability—also persists in this
case; this is a highly important point for the problem of
initiating a pulsed thermonuclear reaction with powerful
laser radiation[ 1 1^.
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L. I. Dorman, Cosmic Rays and the Solar Wind. About
a quarter of a century ago, long before direct studies in
space began, it was possible to acquire important
information on the plasma streams from the sun and on
the magnetic fields frozen into them from cosmic-ray
observations. Two types of streams were detected. It
was then possible to establish with the aid of the cosmic
rays that the magnetic field strength is a few gammas
(1 γ = 10~5 G) in type I streams (which later came to be
known as the quiet solar wind after a suggestion of
E. Parker), and an order higher in the type Π streams
(the disturbed solar wind, which causes magnetic storms
on the earth). Direct measurement of the magnetic fields
made in interplanetary space many years later con-
firmed these results. We should note that the first
cosmic-ray solar-wind information was obtained by the
use of the coupling-coefficient method, which was ap-
plied to data from continuous ground observations of the
mesonic (from 1935) and neutron (since 1952) cosmic-
radiation components'-1-'.

Solar-wind cosmic-ray sounding techniques were
subsequently improved both by the use of a powerfully
developed experimental base (ground observations of
cosmic rays at more than a hundred stations equipped
with neutron and meson supermonitors; observations in
the stratosphere and at various depths underground; in-
direct methods using meteorite and ionospheric data;
cosmic-ray experiments on satellites and unmanned
interplanetary spaceprobes) and by the development of
methods for extraction of space-physical information
from cosmic-ray observations (allowance for meteoro-
logical and geomagnetic effects; satellites, variational
coefficients, the ring of stations, reception vectors; de-
termination of the total cosmic ray distribution function
in interplanetary space from measurements at the
worldwide station network; study of cosmic-ray fluctua-
tions) C2"93. The reliability and accuracy of information
obtained from cosmic rays on processes in interplane-
tary space also depend in large part on the correctness
and completeness of our conceptions as to the manner
in which cosmic rays (CR) propagate and their interac-
tion with the solar wind (theory of isotropic and aniso-
tropic diffusion of CR with consideration of convective
transfer and adiabatic cooling, calculations for unsym-
metrical models with consideration of the real distribu-

tion of solar activity over the sun's disk and its varia-
tions with the 11-year cycle; the kinetic theory of
cosmic-ray propagation and modulation and of the
formation of anisotropy and fluctuations of the CR, the
interaction of cosmic rays with interplanetary shock
waves) C1(rl93. A nonlinear theory of the modulation of
cosmic rays in interplanetary space with consideration
of the reciprocal effects of the CR on the solar wind has
also been developed on the basis of a system of self-
consistent equations '-20-1.

The problem of the cosmic ray-solar wind interaction
is exceptionally complex and many-sided. In recent
years, it has been possible to obtain significant results
in the following areas: a) action of the solar wind and
distortion of the spectra of various nuclei and electrons
of the galactic cosmic rays in the energy range
0.1 MeV—2 χ 102 GeV, reconstruction of the interstellar
spectrum and the problem of subcosmic rays; b) action
of the solar wind on the external anisotropy of cosmic
rays of galactic origin (which is especially significant
at low energies); c) establishment of a relation between
the modulation parameters of cosmic rays in inter-
planetary space and the solar-activity indices (with
consideration of the delay of electromagnetic conditions
at various distances from the sun relative to the proces-
ses in the solar atmosphere); d) investigation and inter-
pretation of the 11-year, annual, and 27-day variations,
of the solar anisotropy, and of the radial and transverse
cosmic-ray gradients in interplanetary space; e) inves-
tigation of the properties of the solar wind at great dis-
tances from the sun and from the plane of the ecliptic
(where we do not yet have direct measurements of the
plasma and magnetic fields from space vehicles) through
the cosmic-ray modulation effects, prediction of the
presence of a transitional layer between the solar wind
and the interstellar medium and estimation of conditions
in it; f) use of cosmic rays to investigate the sector and
jet structure of the solar wind and features of the regu-
lar component of the interplanetary magnetic field
(cosmic-ray current systems, rotation of anisotropy
vector on crossing between sectors, analysis of the sec-
ond cosmic ray spherical harmonic, propagation behavior
of solar cosmic rays along the boundaries between sec-
tors with opposite field directions); g) study of the shape,
structure, and velocity of interplanetary shock waves
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from chromospheric flares and compressed magnetic
field regions propagating away from the sun through the
increases of cosmic ray intensity before the onset of
magnetic storms; h) study of the properties and spec-
trum of magnetic inhomogeneities in the solar wind using
data on the nature of the transport path for cosmic -
particle scattering as a function of the distance to the
sun and of the hardness of the CR, and also data on the
fluctuations (flicker) of cosmic-ray intensity and its
distribution function [ 2 1 ~ 2 4 ] .
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