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ABSTRACT. Solar emission observations on July 24 and 31, 1981, with RA-
TAN-600, have demonstrated the possibility of finding sympathetic bursts. H-
-alpha flares always displayed as the increase of relative fluxes of local
sources nonpolarized emission in cm-wave range. The correlation of solar emis-
sion was also recorded in soft X-rays and at wave length 2.3 and 4.5 cm. H-al-
pha flares as well as the increase of relative fluxes of local sources at wave
length 2.3 and 4.5 cm occured by series (July 31, 1981).

JTMHAMMKA JIOKAJNBHHX MCTOJHMKOB B CAHTHMMETPOBOM AMAIIASOHE MJIMH BOJH B MIJIE
1981 I'OJA MO HABJDAEHWAM HA PAJMOTEJNECKOINE PATAH-600 METOAOM "3CTASETH": Ha-
GavaeHut paguomsayueHus Coxrna, 24 x 31 mpas 1981 r.,nmoxassam BOSMOXHOCTL OC—
HapyXeHMS CHMRaTndecxkux BcnxecxoB Ha PATAH-600. H-axnda BCcnumkm, 06438TeXbHO
OpOSBARMHMCH B BMAe MNOBHNMEHMS OTHOCHTEABHNX NOTOKOB HENOASPHM3OBAHHOI'O M8XyHe-
HNS XOKSIBHHX MCTOYHMKOB B CM-ANanasoxHe BoXH. OTMeueHa KOPpPeASNHA MSAYUeHHS
Coaxrna B MArKOM DEHTresHe X Ha BoxHax 2,3 u 4,5 cm. 31 uxaz 1981 r. xax H-axb-
da BecnwmKM TAK M NMOBHINEHME OTHOCNTEAbLHHX NOTOKOB JXOKSABHHX MCTOYHMKOB H& BOJ-
Hax 2,5 M 4,5 CM NPOMCXOAMAM CEpPNAMN.

DYNAMIKA LOKAINYCH ZDROJOV POZOROVANYCH NA SLRKU V JULI 1981, RADIOVIM
DALEXOHUADOM RATAN-600, METODOU "STAFETY", V INTERVALE CENTIMETROVICH VLNO-
vicH DLZOK: Pozorovenia slnefnej emisie na RATANE-600, 24. a 31. jula 1981,
svedlia o existencii "sympatickych” (kvazisynchrénnych) impulzov emisie. H-
-glfa erupcie sa prejavovali ako vzrast relatf{vneho toku lokélnych zdrojov
nepolarizovanej emisie na centimentrovych vlnovjich df3kach. Koreldcia slnel-
nej emisie bola zistend pre mékké rontgenové Ziarenie a pre vlnové dlZky 2,3
a 4,5 cm., H-alfa erupcie podobne ako aj zvyZenie relativneho toku lokélnych
zdrojov pre vlnové dfiky 2,3 a 4,5 cm sa vyskytovali 31. jila 1981 v séridch.
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The study of the local sources (1.s8.) development is one of the actual
problems in solar radio astronomy which permits to examine rapidly changing
solar processes, in particular, such as the burst 1 phenomenon. The introduc-
tion of the "Relay technic" to the RATAN-600 permited to obtain scans of solar
radio emission often enough (AT = 14 min.) within 4-6 hours.

This paper deals with the 1.s8. dynamics on July 24 snd 31. On those dsys
an extremely high solar activity was recorded. We have compared the changes
of 1.s. relative fluxes (Fi/Fo) with the time of fluxes in H, bursts recorded
in the integral solar radio emission snd solar emissioh at X-rays range (10,
11). Simultaneously according observation changes of July 24 the finding of
synchronous changes in the l.s. emission at A = 2.3 and 4.5 cm was carried
out.

A number of papers in optical and radio ranges (1-9) is devoted to the
synchronous changes phenomenon of the brightness in active solar regions. Gre-
at methodical difficulties in revealing real existing sympathetic flares and
bursts in the first place are resulted in scant information of observation
data and some contradictions to these events. The first results of finding
synchronous changes of l.s. emission intensity identified with different gro-
ups of sunspots at the two wave lengths simultaneously (2.3 and 4.5 cm) accor-
ding to data observations with RATAN-600 by the "Relay technic" are given in
our paper.

The spatial resolution of the telescope was ¢ = 111 x 1618 at A=2.3 cm
and ¢ = 2°x2722 at A = 4.5 cm. The observation programme is aimed at the suc-
cessive solar radio emission scans obtaining in every 14 minutes. The radio-
meters sensitivity is o T = 1-2 °K at A = 2.3 and 4.5 cm.

The Fi/Fo curve was drawn to revealing l.s. synchronous bursts. On July
24 one observation seance of 13 solar radio emission scans was carried out.
The observation interval was 03:20 = 06:50 UT. Within that period the Sun was
characterised by high activity: radio bursts and flares in Hy .and intensity
changes in X-ray emission were observed.

Solar radic recording process technic for revealing synchronous changes
in the 1l.s. non-polarized intensivity is as follows:

1. the antenna setting quality fixed in the observation journal for ob-
taining every examining scan is defined; .

2. the solar disc picture for the elimination of "confusion" effect is
analysed;

3. the procedure of the "quiet" Sun revealing is carried out;

4. the 1.8, identification with sunspots groups is carried out;

5. the areas under the l.s. curves proportional to emission fluxes from
l.s. and the areas under the "quiet" Sun curves proportional to the emission
flux from the "quiet" Sun (Fi an Fo respectively) are measured;

6. time dependence of Fi/Fo curve is drawn;

7. the comparison of the moments increasing of relative fluxes with
maximum flare moments in H, , radio bursts and the emission behaviour of the
X-ray (10, 11) is carried out.

The absence of the obligatory performance of every enumirated processing
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points may result 151 the appearence of false increasings or depressions in the
l.s. emission.

Let us consider a short list of processing technic points:

1. the setting antenna quality control is necessary as the antenna tempe-
rature of a discrete source is TA‘VH2 (N - number of reflecting elements of the
antenna working part and for the "quiet" Sun TAON N. Therefore the decreasing
of N of the antenna working part will tell differently on the antenna tempera-
ture of 1l.8. and "quiet" Sun, that, in its turn, may result in fslse increa-
sing or decreasing inl.s. emission. The antenna stability was checked accor-
ding to the Crab Nebulae with help of high sensitivity radiometers AT = 0.015
%K, T =1 sec., A = 3.9 cm in the four nearest azimuths: A = 255°, 257°, 259°,
262°, The repeatability is of some hundredths degree fractions of the antenna
temperature (Tab. 1).

Table 1

The antenna temperatures of the Crab Nebulae in four nearest azimuths.
(K a Fi(A)).

A U, T. Ty °K K x
2559 2312 5 4,63 0.341
257° 23M54™,0 4.62 0.345
259° 00M06™, 5 4.57 0.355
262° ool25®, o 4.61 0,346

4,61 + 0,02  0.346 + 0.006

2. The asereal directivity diagram (a.d.d.) is of a knife form, which in
the observation process is turned to the diurnal parallel (Fig. 1, 2). The
directivity diagram turn may result in the "confusion" effect. i.e. the si-
multeneous entry in the a.d.d. of different local sources. To eliminate this
factor it is necessary to control the identity of every following scan with
the preveous one.

3. The revealing of the "quiet" Sun is the most vulnerable processing
procedure as the conpution of the "quiet" Sun is not quite determined itself.
In the given observation series the "quiet" Sun level reveasled along solar
parts free from any active formations according to photoheliograms for a given
observation day. Under these circumstances we tried to preserve the similarity
of the "quiet" Sun form in all records using the proportionally coefficient
for every scan concerning the base scan. At A= 4.5 cm this procedure has been
success for all the scans, at A = 2.3 cm the two forms of the "quiet" Sun were}
used successively which is marked by a dotted line (Fig. 3). The accuracy of
the definition of the area under the "quiet" Sun curve is of 1-2 %. The srea
definition accuracy under the 1l.s. curve is of 2 %.

. On Fig. 3 synchronous increasing or relative fluxes are seen at one or
at the both waves in one or in the both A and B 1.8. identified with the gro-
ups No. 323 + 325 and 329 correspondently. Thus the observation No 10 has
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24 .07.81.
A=23cm,q=47"9
UT, =3"20"

UTy =4" 20™ 4" 44"

Fig. 1: The scan of the Sun at A= 2.3 cm and the photoheliogram 24,07.81
/////// ~ the diegram of the antenna at A= 4.5 cm;
XXXXXXX =~ the disgram of the antemna at A= 2.3 cm;
UT, ~ the time of the radio observation,
UIf -~ the time of the optical observation.
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31.07.81.

A=2.3cm,q=47748
UT,=3"16"

UT,=8"00™: 8"25™

P

Fig. 2: The scen of the Sun at A = 2.3 cm and the photoheliogrsm 31.07.81
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revealed the synchronous increasing of relative fluxes of 1.8. A and B at
A= 2,3 cm and in B source only at A = 4.5 cm.

We want to note that the intensive increase of the relative flux is ~10%
(N = 9) in A source accured 14 minutes earlier snd was no displayed neither
in flares observations in H, nor in X-ray range. The increase of the relative
flux in the observation No 12 displayed on the both wave lengths and in the
both 1.s. It should be noted that theseboth synchronous phenomena may be re-
garded ss sympathetic bursts. The bursts at L = 2.3 cm (10) were recorded in
the integral solar radio emission in the time close to our observation No 10
and No 12, According to Tab. 2°it is seen that the closer the observation ti-
me to the moment of the burst maximum recorded by the solar radio emission
service, the more relative flux increasing that is evidence to the reality of
relative flux increasing.

Table 2

The difference ( 4T) between the time of our observation and Tmax of the burst
or the Hy -flare and the change of relative fluxes at that time (A(Fi/Fo)).

A=2,3cm A= 4.5 cm
No A(Fi/Fo )% A(Fi/Fo )%
aT (A) (B) AT (o) (B)
10 4%00%0 1.2 1.2 3%5553 1 1.2
12 0™1454 3.4 1.8 01688 4 1.3
14 2M30%0 1.5 2B3487 3.6

3™30%0 302593

Near the observation No 14 flares in H in 323 and a burst at A = 3.3 en
were recorded. According to our data relative fluxes increase was observed on
the both waves of A = 2.3 and 4.5 cm, but just in a l.s., identified with Nos
323 + 325 groups.

The increase of relative 1l.s.. fluxes in the observations 10, 12 in which
sympathetic bursts dispays were probably recorded are 1,2 + 3,4 % at A=2.3
em and 1 - 4% at A= 4.5 cm. The relative fluxes of A and B 1.s. emissions
are 30 - 40 % fron F, at A= 4.5 cm and 7 - 12 % from F, at 4 = 2.3 cm respec-
tively (F, = 260 s.u., A = 2.3 em; F, = 145 s.u., A= 4.5 cm) The 1.s. ampli-
tude change with the time in connection with regarding the possibility of sym-
pathetic bursts finding with radio telescope RATAN-600 can be seen in Fig. 4
at A= 2.3 cm for three moments of observation time (the records are reduced
to the scan N = 10 scale).

The comparison of the flares moments in H « and those of 1.s. relstive
fluxes in cm range are also carried out for the observation on July 31, on the
day of solar eclipse extremely high solar activity was observed. The dependen-
ce of relative fluxes of 1.s. nonpolarized emission with the time obtained du-
ring observations at A= 2.3 and 4.5 cm are given in Fig. 5. Here we can also

=
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24.07.81.
A=2.3cm
— N10 q=49°471
"""" N11q =49°59'7
''''' N12q=50°05'6

”~

Fig. 4: The scans of the Sun at 1 = 2.3 cm (24.07.81)
the scan of the observation No 10,
eesss the scan of the observation No 11,
----- the scan of the observation No 12.

see time intervals of the flares in H, (10) and the dependence of the emis-
sion intensity in X-ray range can be traced (11).

As it is seen in Fig. 3, 5 the correlation of flares in H_; and the in-
creases of 1.8. relative fluxes at cm-range are observed. The correspondence
of relative emission fluxes and X-ray emission behaviour shoul be noted. Solar
flare activity displaying on July 31 occured ununiformly or occasionally but
by series. The same was noted in the behaviour of Fi/Fo of 1l.s8. at cm-range.

Thue the given solar observations on July 24 showed the possibility of
sympathetic burst displaying with RATAN-600 and the reality of finding such
phenomenon simulteneocusly at two cm- wave lengths.

448

© Astronomical Institute of the Slovak Academy of Sciences ¢ Provided by the NASA Astrophysics Data System



31.07.81.
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Fig. 5: The dependence of relative fluxes of 1.s. with the time at A= 2.3 cm,
A= 4.5 cem (31.07.81)
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