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Introduction.

The number of phenomena arising on the Sun and having considerable effects on
plasma near the Earth is rather great. Most of them require a study more detailed than is
known at present. The report deals with the results of the partial reflection technique [1,2]
investigations of solar flares and solar storm commencements (SSC) affecting parameters
of the middle latitude ionosphere D-region. The measurements of partially-reflected signals
and radio noise were conducted using the equipment from [2] in the vicinity of Kharkiv.
The main parameters of the facility are as follows: the operating frequencies being f = 2-3
MHz, the duration of sounding pulses being 25 mes with the repetition frequency £ = | Hz.

l._Solar flares. Experimental investigations.

Height-time changes in the partial reflection amplitudes of signals, A, (z¢), and the
radio noise, A o« (2,1) , and in the D-region parameters for 8 sudden ionospheric distur-
bances, SIDs, (using 4 events of SIDs within duration #; < 30 min and 1, > 30 min) were
analyzed (here «o» and «x» indexes correspond (o ordinary and extraordinary magnetic-
ionic compoments, ¢ is the time, z is the height above the Earth). For SIDs in the D-region,
disturbances of the waves with the periods of T < 5 min, fading of about 20-25 min, were
found to be generated or enhanced. A possible cause of such behaviour of the partial re-
flection signals may be generation or amplification of the acoustic-gravitational waves
(AGWS3) as a result of sharp intensity enhancing of the X-radiation of the Sun during SIDs.
In the measurements, a pronounced increasing (1.5-4 times) in the electron density, N, at
the heights z = 70-85 km during SIDs. The N(z) profiles calculated for each subsequent pe-
fiod of 3-4 min during SIDs were observed to differ both as 1o their forms and N-values (at
the fixed heights); alter the event, the N-values in the D-region mainly recovered over sev-
eral minutes up to the saime values as those before S1Ds [3,4]. The N(z,t) calculations were
made by means of the differential absorption technique [1] using regularization according
o the Tikhonov [3]. An error in the N(z,¢) calculations was < 30%.

Optical solar flare effects on a state of the lower part of the ionosphere near the Earth
were scparately investigated. Using partial reflection signal records of 1997-1999, 10
& cvents of such a type were analyzed. Information on the flares was taken from the World
Data Center. For cach such event, behaviour of A, . (2,1), Auga(z,8) and N(z,t) were analyzed
both during the event and during several tens of minutes-hours before and after it. The
main teatures of a D-region response can be briefly given as follows: several minutes (~6-
o 15) after a flare (sometimes in respect to its oulset, more often in respect to its maximum),
@ splashr-incicases of 2\, (z,1) being several times larger (frequently through the whole
D-region) with subsequent quasi-periodic changes are observed. Their duration, as a rule, is
about 10-20 min, sometimes being up to an hour, the periods being 7~5 min. At the same
|/ inc, the electron density increases by 50-200%, similar quasi-harmonic changes in the
| height-time N(g,¢) variations being observed as well. Height-ltime dependences of <A, >
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(z,1) and N(z,1) obtained during the optical flares (25.03.1998, 13.46 - 13.51 LI% %
14.01.1999, 11.55 -12.15(max) - 13.17 LT; 15.01.1999, 12.41 - 13.15( max ) - 13.20 LT) 3_:_-
are given in Fig. 1. A3
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anomalies at z< 100 km) play also an important part as ionization source.
We investi-gated reactions of the middle latitude ionospheric D-region to 2 SSCs o
02.12.1996 at 10.01 UT and of 23.03.1995 at 10.37 UT. Figs. 3a and 3b show height-tim
changes in <A?,>(z,1) and N(z,1). Note the main features in the D-region responding to the
se events. About 30-60 min after the event, throu-ghout the whole D-region, one has ob
served a sharp increase in absorbing radio waves (sounding frequencies being 2.3 MHz
with the duration up to several hours, which is accompanied by bursts in depen-dence
c-iz.,>{'z,.r) (<:A2‘,>(z,r) incrcasing units - tens of times). In the height-time varia-tions o
N(z,1), over these time intervals, N(z#) increasing by more than 50-100% is observed fo
about 5-30 min. (Note that on 23.03.1995, 6-7 min after SSC, short time ( about 2 min
precipitating of electrons was observed; it was clearly pronounced in the height-time varia
tions of <A?,>(g1) and N(z,t). At the same time, the electron density at 78-93 km wa
increased by 50-130% over about 5-10 min).
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Conclusions,

Analyzing of the experimental results obtained during the considered events on the
Sun shows the following. Such events are, as a rule, accompanied by precitipations of the
high energy electrons and protons, lea-ding to short-time (of the order of units-tens of mi-
nutes) increases by about 50-200% (sometimes more) of the electron density both in the
lower (7 <75 km) and in the upper (z > 75 km) middle latitude D-region of the iono-sphere.
Such processes in this height range are accompanied by generating and en-hancing of acou-
‘stic-gravitational waves with characteristic periods of about units of minutes and charac-
teristic durations of ¢ ~ 10-30 min.
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