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ABSTRACT. The conditions of the excita-
tion of the fluorescent lines Fel 4063, 4123
A in the solar flares are discussed based on
the previous work (Bayazitov U.Sh., Sakhibul-
lin N.A., Pisma Astron. Zh., 1991, 17, 337).
These conditions are not challenging the theo-
retical picture and the observational data for
these objects, '
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Fluorescent iron lines Fel(43) 4063, 4132 A
are rare phenomena because they first of all
have been discovered in extremely young T
Tauri stars (Joy, Ap.J., 1945, 110, 424) and
further in solar flares (Cowley & Marlborough,
Ap.J, 1969, 152, 803). The explanation of this
anomaly strengthening has been given by Her-
big (P.A.5.P., 1945, 57, 156) — fluorescent iron
lines Fel 4063, 4132 A caused by coincidence
of the Fel(43) 3969 A line and H 4+ H Call
blend.

This problem for the solar flares has been in-
vestigated in a number of our works (Bayazitov
& Sakhibullin, 1991, Pisma Astron. Zhurn.,
17, 377 and references in this paper). Our re-
sults have been obtained by the detailed si-
mulations of H +H Call radiation field in our
Non~-LTE calculations. The method has been
described in our work (1990, Pisma Astron.
Zhurn., 16, 560). We have used the semiempi-
rical hydrostatic chromosphere models of solar
flares (Machado & Linsky, 1975, Solar Phys.,
42, 803). By means of the numerical experi-
ments with various line broadening parameters
it 1s shown that the main reason for the in lines
fluorescence is the velocity gradient in the flare

atmosphere. It was concluded, that this fluo-
rescence is connected with H line because this
line 18 more broader that H Call line in the so-
lar flares. These circumstances determine the
dynamic picture in these objects — the gas flo-
wing down toward to photosphere by negative
velocity gradient.

How this dynamics agrees with observational
data?

It is well known that the spectral line pro-
files are asymmetrical in the many solar fla-
res (Svestka: 1976, Solar flares). Ishimoto
and Kurocawa (1984, Solar Phys., 93, 105} ob-
served the line center shifts and the asymmetry
in the Hp red part of profile in the flares near
the Solar disc center. Authors have interpre-
ted this phenomenon as the downflowing which
has velocities in range of 40 ~ 100 km/s. Canfi-
eld et al. (1990, Ap.J., 348, 333) also observed
red shifted H flare lines with the velocities ap-
proximately equal to 40 km/s.

All these observational data are agree with
our numerical modeling results. We also add to
this new fact — the downflowing of solar flares
gas has the braking and this fact may be expla-
ined by the gas friction of dense lower chro-
mosphere and photosphere layers. The estima-
tes of this braking were published in our work
(1990, Pisma Astron. Zhurn., 16, 560).

The conclusions are the following. The pre-
sence of the fluorescent lines Fel 4063, 4132 A
proofs the presence of downflowing gas in solar
flares. This stream has negative velocity gra-
dient. Therefore the hydrostatic atmosphere
models of the solar flares seems to be inadequ-
ate to the real conditions.



