DIAGNOSTICS OF SOLAR FLARES BY ANALYZING THE SPECTRAL LINE
EMISSION OF HIGHLY IONIZED IRON
.M PODGORNY A.l PODGORNY

The discovery of cosmic rays was the most revolutionary event in the modern physics.
The most popular cosmic ray acceleration mechanisms are shock waves. All these
works are based on unproven assumptions. Information obtained from the world network
of neutron monitors and measurements on GOES spacecraft demonstrates
unambiguously that solar cosmic rays are accelerated in solar flares current sheet up to
20 GeV. New approach for solar flare investigations is opened from analysis of the flare
photos in the lines of highly ionized iron (SDO apparatus). These photos indicate the
local (about 1070 cm) energy release in the corona. The high temperature (~20MK)
structure appears above an active region at a solar flare. The temperature increase of
the photosphere at this time is not so high. These phenomena are well described by the
electrodynamical model of a solar flare, developed on the basis of observational data
and numerical magnetohydrodynamical simulation using the initial and boundary
conditions, taken from the active regions observation before the flare. A similar
mechanism of proton accelerate has been observed in the laboratory studies of a
powerful pulsed gas discharge (Artsimovich, 1958). The forecast of solar activity
remains an unsolved problem. With the modern concept of cosmic rays, a fundamentally
important question arises: can the mechanism of proton acceleration in solar flares
explain the acceleration of particles of galactic cosmic rays.
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The duration of nuclear reactions in the Sun, i.e.
the pulse duration of the SCR, and duration of
the flare x-ray are almost identical, but 100 times
less than the pulse duration of the SCR proton
recorded at the Earth.
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distribution of big magnetic field
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PREFLARE STRUCTURES (94 A)
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Sometimes flares are accompanied by solar cosmic rays or
CME. Solar cosmic rays are observed more often.
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The flare C2,1 is
very weak. Such
flares never cause a
stream of high
energy protons.

The primary x-ray
radiation from the
flare was apparently
on the opposite side
of the Sun. The
protons came to
Earth along the
magnetic field lines
of the Archimede
spiral from the back
side of the Sun.



CONCLUSION

Analysis of the spectral lines glow dynamics of the highly
lonized ions brings new information on the solar flare.

The solar flare is preceded by the appearance of local glow
In the spectral lines of highly ionized iron (up to FeXXIV)
corresponding to a temperature of ~ 20 MK. A characteristic
glow of ~ 10'° cm in size is observed in the corona over AR.
The glow, apparently, is caused by the current responsible
for the accumulation of energy in the pre-flare state. During
a flare, this glow sharply increases. Before the flare and
during the flare, only a slight heating of the chromosphere
occurs, recorded by the spectral line of helium Hel. These
data confirm the electrodynamical model of the solar flare,
explaining the release of the flare energy and the
acceleration of solar cosmic rays in the current sheet, which
IS formed In the corona above the active region.
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