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ABSTRACT. The results of snalysis of solar decimetre preflare radioemis-
sion fluctustions observed with 10-m telescope on frequencies 755 and 612 MHz
during 1979-1984 for 30 events (19 of them proton events) are considered. The
possibility of using the obtained results for the forecast of solar proton
events is discussed.

0 BO3MOKHOCTM MCHOAB3OBAHMS HABADIEHMA QIYKTYALME AEIMMETPOBOI'O PAZMOM3-
JYVYEHMA COJHIA JJid NMPOCHOSMPOBAHMSA COJHEYHHX IPOTOHHHX BCIHIEK: IlpxBenesr pe-
SyALTATH AHAANSA HaGAnReHxt npexscnumeuHrx fayxryanuk KenMMeTDPOBOr'o PaRNONSAY=
qeBus Coxmma, mpoBoAMBmMXCE H& 10-M pazuoTexecxone Ha uacrTorTax 755 m 612 M'm
¢ 1979 no 1984 rr. gmas 30 coburnit (3 Hxx 19 mpoTomHNX). O6CyXA8eTCE BOSMOX=-
HOCTH MCHOXLB8OBAHNS NOXYYEHHHX DESHILTATOB AXS NPOrHOSNDOBEHNS NPOTOHHHX BCHH-
mex.

O MOZNOSTI VYUZITIA POZOROVANI FLUKTUACIf DECIMETROVAHO RADIOVEHO ZIARE-
NIA SINKA PRE PROGNOZOVANIE SINESNfCH PROTONOVICH ERUPCIL: V préci sd uvedené
visledky analyzy pozorovani prederupinych fluktudcif decimetrového rddiového
Z#iarenia Slnka. Pozorovania pre 30 erupcif (z toho bolo 19 proténovych) boli
uskutonené od r. 1979 do r. 1984 na 10-m rddiovom dalekohTade na frekvenciéch
755 a 612 MHz. UvaZované je mo¥nost progndzy vyskytu protdnovych erupcif zo
ziskanych pozorovani.
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Table 1

Anslysed events 1979 - 1984. The proton importance "p" means that the flux of
pro;ona with energy E >10 MeV is concluded in the interval 10P - 10P*! part/
/cm.8.8r )

Date Maximum Flare Import. Proton
of sm-bursts position X-rays/opt import.
(UT) P
03.06.79 09736 N1 4E41 - /2N -
04.06.79 04B09 N20E34 X1/2B 3
05.06.79 05833 N17E14 X2/2B 2
13.08.79 10828 S28E90 M2/1K 2
14.08.79 1248 S2TET6 M3/1N 2
18.08.79 14013 S25E17 X1/SN
{uoamo {xs/sa 2
20.08.79 o9h24 NOSE77 X5/2B 2
23.08.79 12854 NO5E29 - /1B 2
04.06.80 0sh37 S16E59 M4/1N 1
06.06.80 11840 S13E31 - /SF -
08.06.80 1033 no relation with H, -flare noticed
21.06.80 01h29 K13W91 X2.6/1B 0
23.06.80 10856 S24E02 - /SP -
29.06.80 10841 S27w90 M4/1F -
05.07.80 o7P42 N25W25 - /sB -1
1044 N27W23 - /SN -
16.07.80 15811 no relation with H; -flare noticed
17.07.80 o6Pos S11E06 M3.3/3K 2
13.08.80 12854 S28E45 N4/1B -1
17.08.80 13h10 no relation with H, -flare noticed
20.07.81 13829 S26WT5 M5.4/1B 2
25.07.81 the source is unknown 1
03.08.81 11149 SO4WT - /1F -
07.08.81 19%16 S10E24 M4/2B 1
12.06.83 - S09W90 -/- 1
25.06.83 11820
01.07.83 ,31134} no relation with H.L-ﬂarea noticed
05.05.84 12807 - M7.1/- 0
21.05.84 - - ¥5.7/- 0
24.05.84 10813 SO8E0T - /sB -
31.05.84 11840 - .7/ 1

Observations of fluctuations of solar radioemission on frequencies 755,
612 and 326 MHz are carried out annually from May to September, beginning
from 1979 on 10 meter radiotelescope at the Radioastrophysical Observatory of
the Latvian Academy of Sciences. We chose 30 records on frequencies 755.and
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Fig. 1. Low frequency pulsations of solar radioemission on frequencies 755
snd 612 MHz before proton flares of 18.08.79 in llcl 16224 (X1/SB)
and McM 16239 (X6/1B) and before the proton flare 20.08.79 in McM
16239 (X5/2B). The beginning of the radioburst is shown by the

triangle
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Fig. 2: The comparison of maximum obtainable amplitudes 5‘3 and moments of

appearance t of LFP with the periods Pux of pulsations for proton
. flares
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612 MHz with radiobursts of various intensity snd duration (from several minu-
tes and more) for the analysis of preflare changes of fluctuations of decimet-
re radioemission. 19 of them are connected with proton flares. We considered
weak proton events with the threshold level J(E >10) >0.1 part/cmz.s.sr (5 e
vents) too. A 1list of events is given in Table 1.

1. LOW FREQUENCY PULSATIONS (LFP)

Let us begin with the LFP as the very first precursor of the flares. LFP
with periods from 40 to 160 minutes and amplitudes from 0.5 to 3% of the level
of quiet Sun /1,2/ (Fig. 1) are observed in time from several hours to 3 days
before 14 from 19 proton events. Periods and amplitudes of LFP are not con-
stant and changes within the day at most occurances. The comparison of maxi-
mally obtainable amplitudes and periods Just as moments of appearing pilsations
tions with proton flux at the Earth’s orbit and the optical magnitude of the
flare /3,4,5,6/ indicated that before flares with J(E >10 MeV) 7102 part/ em?.
8.8r LFP appeared there with A 1% and P >80 min within the time from one to
several days, but before flares with J(E >10 MeV)« 102 part/cmz.s.sr LFP ap-
peared there with A< 1% and P80 min within the time from several hours to
one day (Fig. 2). No connection with the optical magnitude was obtained.

For 5 proton events no LFP with P >40 min are ascertained on June 5, 1979;
August 13, 1980; May 21, 1984 and May 31, 1984. There are no observations du-
ring 19 hrs before the flare for the first event on June 5, 1979. For the next
three events J(E >10)<«7 part/cmz.s.sr, but the flare on May 31, 1984 (Jp=X15
part/cla.s.sr) occured beyond the limb abd there are no bursts on our frequen-
cies.

Before non-proton events no LFP with P >40 minutes are ascertained.

LFP with P < 40 minutes are observed before proton as well as non-proton
flares (15 events). They appeared from 40 to 90 minutes before the flare on
the growing phase before the radioburst. The number of such pulsations varies
from 1 to 3. It is just possible that these pulsations are responses of a new
outgoing magnetic flux before the flare, which, as it is known, may be accom-
panied by a chain of fast changing LFP with characteristic duration of about
30 minutes /7/.

2. PREFLARE SHORT-PERIOD FLUCTUATIONS
During analysis of short-period fluctuations (P<£20 min) of decimetre
radioemission we separated the observed preflare changes according to /8/ on

evolutional snd true (precursors) ones.

Evolu c of short-period ctu
After eliminating of all trends LFP and other non-stationary effects, it
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Fig. 3: Low frequency pulsations and short-period fluctuations (5 min P 20
min) of solar radioemission on 755 MHz before the proton flare
4.06.79 (X1/2B) in AR 1781 at 409 UT.

is obvious that for the time from one hour and more before the radioburst
(for proton as well as non-proton flares) the amplitudes of preflare fluctua-
tions with periods from 5 to 20 minutes are exceeding the amplitudes of fluc-
tuations of quiet Sun by 2 to 4 times. Gradual as well as abrupt increasing
of amplitudes of fluctuations are observed /9/. After an isolated during the.
time radioburst the value of amplitude, as a rule diminished to the level of
quiet Sun. '

In some there is a connection between the appearing of LFP and the in-
creasing of amplitudes of short period fluctuations (Fig. 3).

cursor

During one hour before almost all the analysed radiobursts such or other

precursors are presented (Fig. 4).

Main characteristics of them are as follows:

1/ on the phase of growing intensivity of decimetre radioemission in the time
from 10 to 20 minutes before the radioburst pikes with duration of 1 to 3
minutes occured, frequently with amplitudes 1 to 3% of the level of giet
Sun on the given frequency and sequency interval from 3 to 7 minutes
(Fig. 4a);

2/ on the LFP, observed before some of the radiobursts, appeared packets of
1 to 3 minutes pikes with duration from 2 to 10 minutes and amplitudes
from 1 to 5%. There is an example of such precursors in Fig. 4b. It is
interesting to mention that before the radioburst the duration of pulsa-
tions diminishes, but the amplitude of the pikes as well as the length of
the packets increases; k
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Fig. 4: Precursors obtained in fluctuations of solar radioemission on 755 MHz:
a/ before the flare of 20.08.79 (X5/2B) in McM 16239;
b/ before the flare of 17.07.80 (M3/1B) in AR 2562;
c/ before the burst of 25.06.83. The beginning of the radioburst is
shown by the triangle.

3/ during the time 10 to 30 minutes before the radioburst some increase in
amplitudes of fluctuations with P<1 min is noted. At that, such an incre-
ase of amplitudes is occuring simultaneously with decrease in mean level
of radioemission before the radioburst at 1-4% (with so called "depression
effect” /7/) (Fig. 4c).

Combinations of various types of precursors are observed frequently. But,
certainly, not all precursors follow mentioned lay-out.

There is no clear, obvious connection between the value of amplitudes of
short-period fluctuations and their periods at evolutional changes as well as
of various characteristics of precursors (duration, amplitudes, number of pi-
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kes, packetasof pikes, etc.) with the parameters of the flare in H, rays,
X-rays, proton flux and characteristics of radiobursts on explored frequen-
cles. Obviously, it is determined by insufficient quantity of analysed events.

3. DISCUSSION

The preliminary analysis shows that only distinction between proton and
non-proton events in the presence of LFP with periods more than 40 minutes in
preflare solar decimetre radioemission. Using of this fact and also the ob-
tained connection between the parameters of LFP and the flux of protons (see
Fig. 2) for quantitative forecast it seems to be impossible at present be-
cause:

1/ there are no continuous observations for most events and therefore we have
no data of moments of appearance of LFP and do not know the rule of change
of the LFP’s parameters with the time. Up to now it is not clear, for exam-
ple, whether they are continuous processes or abrupt packet processes. From
14 proton events, before which LFP are observed, only before 8 of them this
connection appeared directly before the beginning of the flare. For all the
rest 6 events we had no observations directly before the flare, therefore
we used data of LFP of the preceeding day;

2/ the snalysis was carried out using integral solar observations and there-
fore our observations of LFP are not exactly related to determined active
regions and so we have the connection between LFP and the flare only with
some probability;

3/ the statistics of powerfull non-proton flare which is necessary for compa-
rison-is insufficient.

The appearance of LFP with P> 40 min in fluctuations of solar decimetre
radioemission may be used only as a qualitative criterion for forecasting pro-
ton flares at this time. '
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