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The analysis of experimental data, pertinent to the speed of the solar wind issuing
from regions of *He-rich solar flares, indicates the connection of these solar flares with
the low speed solar wind. With the help of research of the average solar wind speed at the
time of 30 He-rich solar flares for the period 1968—1978, the minimum speed was
found at the arrival time of the solar wind from regions of p._.n Sun, in which the *He-rich
solar flares took place. o C

HEKOTOPHIE CBOWCTBA

Ochm—mn—mon,o BETPA BO BPEMA
BOTATBHIX TETHEM

.3 CONHEYHBIX BCIBIMEK
TTpoBeneHHbI aHANH3 HaGmONaTENbHBIX JAHHBIX IO CKOPOCTH COJIHEYHOTO BETPA,
geTekasoulero u3 o6nacTH relueM-

3 GoraThIX BCUbIIEK, MOKA3BIBAET Ha CBA3L ITHX
BCHBIICK C HU3KOCKOPOCTHBIM CONHEHHBIM BETPOM. HccrienoaHueM BpeMEHHOM 3aBU-
CHMOCTH CpEHE# CKOPOCTH COHEYHOTO BETPa BO B

pems 30 renuem-3 6oraThIX CONHEY-
_HBIX BCNBIEK, GBLIO YCTAHOBACHO HaNudHe MHHUMY!

Ma B CKOPOCTH COJIHEUHOTO BETPa,
AcTexaromero u3 obnacrei refineM-3 GOTaThIX COMHEYHBIX BCHBIMCK.

. _ . L INTRODUCTION
One of the fundamental question for understanding the origin of solar flares is
the problem of accelerated particl

es and the generation of electromagnetic
radiation at the time of these flares.

The insight into the mechanism of *He-rich

the solution of this problem, i.e. to. the
‘explanation of the recordings of solar: energetic particles (SEP), enriched by *He
jons. The ratio of the *He to the ‘He

g jons is from two to four orders higher in these
“flares, _

in comparison with its value measured in the solar atmosphere. These flares

ntally for obout 20 years. Hence the number of the
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registered events today is sufficiently high to determine their fundamental charac-
teristics with the help of the detailed statistical analysis of these :mmnm [1—4]. 5.;5
present paper we shall deal with some characteristics of the solar wind at the time

of *He-rich solar flares.

SSOCIATED WITH *He-RICH

SOLAE FLARDLS

T¢ was found with the help of measurements on board of mmﬁnzﬂam.?.m. Vela-3
[5]) that above the solar region with a close structure of the magnetic field the m.or:.
wind speed is low, while high speeds of the mm.mmn wind were oc.mon.,‘ma above regions
which had open magnetic field lines. Zwickl et al. H.S confirmed the mutual
connection between SHe-rich solar flares and the special mHEmER of the mo._mn,
magnetic field on the basis of mm%.oiaoiw_ data connected 2._9 .Eo.mo_ﬁ wind
speed analysis at the time of six *He-rich mo_»u.m_wnnm..mnoa the distribution of Snmm
solar flares in dependence on the heliographic longitude of the flare, mnvnomman
for 50 *He-rich solar flares in Fig. 1, there follows n.a mutual ooun.onso.n of these
solar flares with the low speed flows of the solar wind. .H.o ascertain this mmnr we
made a detailed analysis of the solar wind speeds behaviour [7] for 20 *He-rich

solar flares, using data from the catalogue in [1].

EVENTS

, Fig, 1. The distribution of *He-rich solar flares a5
B Gof 20 -2 Haf 40-e0 080 >ar w the function of the .ro.:cmnmnEm I
s ONGITUDE ~ " flare!

In Fig. 2 the time dependence of the average solar wind speed is ﬂmwﬂnmnm,ﬁn,mw_

i ter the beginning of *
obtained from 20 $He-rich solar flares a few days before and after eginnl il

the flare. The time & is the time of the flare beginning at the H, emission.; 1115

dependence on the higher statistic confirms the results obtained by Zwickl etal. |
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[6] that the investigated type of flares is connected with the low speed solar wind.
This testifies to the closed structure of the magnetic field in the region of thesc
flares, which is in good agreement with the geometry of the acceleration region,
proposed in [8] on the basis of the model of the preferential heating of *He ions in
solar flares suggested by L. G. Kocharov 91
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Fig. 2. The time dependence of the average solar wind speed at the *He-rich solar flares time (to is the
time of the beginning of the H. flare).

If for the time t, we choose that time when the solar wind has been observed near
the Earth, issuing from that region of the Sun, in which later the *He-rich solar flare
takes place, we can obtain information about the structure of magnetic fields in the
region of this flare. From the paper by Nolte et al. [10] it follows that the solar
wind speed V.. is conversely proportional to the longitude of the region of the Sun
in which the flare takes place. We can estimate the time £ from the equation [10]:

2R
Vo)~ hont 2o (1)

where R is the distance between the Sun and the Earth, € is the angle speed of the
Sun rotation, A, is the longitude of the H, flare.

Equation (1) takes into consideration changes of the location of the *He-rich
solar flare with time, because of solar rotation. By the solution of equation (1) we
determined the time o of the arrival of the solar wind from that region of the Sun,
in which later the *He-rich solar flare took place. The dependence of the average
solar wind speed (obtained from 20 *He-rich solar flares) as the function of time, in
which for time & we took the time obtained by the solution of equation (1), is in
Fig. 3. In Fig. 4 there is for comparison the same dependence for “normal” solar
flares not enriched by *He ions. In Fig. 5 there are the time dependences of the
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me of the six 3He-rich solar flares. The dart indicates the

. ti . [
solar wind spee & e ion (1), the vertical dashed line indicates the beginning

tfime o obtained from equat
of the solar flare in the optic.

1. CONCLUSION
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Fig. 3. The time dependence of the average solar wind speed at the >He-rich solar flares time {

i hen there was observed near the Earth the solar wind issuing from that Rm_o:. o
it . which later the 3He-rich solar flare took place).
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f the Sun, in

,_ 1. For *He-rich solar flares a low speed solar wind (~400 km per sec.) is

characteristic. .

2. There has been proved the existence of the Jocal minimum in the solar wind
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Fig. 5. The titne depéndences of the solar win
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d speed at the time of six *He-rich solar flares, for the

period 1973—1975. The beginning of the solar flare in the H. emission is indicated by the dashed line.

The dart in these pictures indicates the speed of

f the solar wind at the time fo, obtained with the help of:

equation (1).
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speed at time, when this solar wind is coming from the region of 3He-rich solar
flare, after which there follows its increase from 400 to 450 km per sec. ;
3. The observed structure of the solar wind is connected with the character of
the region of the flares of the Sun and not with the character of the region of the
spreading of the SEP in the interplanetary space.

4. The characteristic dimension of the corresponding region on the Sun’s
curface, which we ©aT estimate from Fig. 3, is aboul 5% 10" m. This 18 the value

near to the dimension of the active region.
5. From the time of the increase of the solar wind speed after its reaching the
minimum we can estimate the dimension of this region of the Sun, in which this
increase is being realized as ~ 107 m. This is the value near to the dimension of the
H., flare. o ) R
Concluding we can state that the results of the analysis of the course of the solar
wind speed at the time of the *He-rich solar flares, together with other characteris-
tics of these flares testify to the fact that these flares take place in regions with
a special structure of the magnetic field. The investigation of 2 mutual connection
between 3e-rich solar flares and other phenomena of the Sun is the inevitable
condition for the attainment of the future advancement in our understanding of the
nature of solar fares as well as for the forecast of solar flares connected with flows
of SEP.
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