FLARE ACTIVITY OF REGIONS WITH MAGNETIC DELTA CONFIGURATION
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ABSTRACT. The flares observed above the delta configuration are more e~
nergetic, comparing to other flares of the same region. The unknown trigger
mechanism of flares does not depend on the delta configuration. The flare ac-
tivity of the certain delta configuration is variable and is mainly a func-
tion of energy supply (kinetic and magnetic) and of processes of accumulation
snd release of energy. In addition to the flares, observed in expected sites
of the four snalysed regions (the place of an emerging new flux) there are so-
me flares in unpreferred places. These flares probably resulted from relaxa-
tion process of the whole region, as they follow after other large flare in
the same region. There is no substantial difference in occurence of flares
above the sites of delta configuration and an emerging new flux.

BCIHEE%HAA AKTHBHOCTB OBJACTE/l C HAEJNBTA KOHOW'YPALMAMM: Bemumru Haz Reab-
Ta xoR(urypanue Bolee MOmMHNE B CpaBHEHMM C JIPYTMMM BCOmmkamyu ToX xe cawof o6~
nacru. HesHakomull cnyckoBot MexsHMS8M BCOHmMEK He SaBMCHT OT XeAbTa KOHPMrypa-
Iuu. Becrnmmeuynas akTHBHOCTH ompefeneBHORt ZexbpTa kKoHPUrypanum usmeHunBa. ORA A~
Baserca ¢ynknmuelt noGaBreHs oHepruu (KuHeTuueckol ¥ MarHumTHO#) M npomeccos ak-
KyMyXQUuuyu ¥ BHACXCHUS 9Heprum. B NOMONHEeHMM K BCNONNKAM, HalADABEMHM B OXuIA8E-
MHX NOXOXEHMAX YeTHpeX MsGpaHHEX o6xacTedt (9TO MOAOXEHMS HOBOI'O BCXOAIMEro no-
Z%) BOSHMKANT BCHHIKK ¥ B HENPeANOUMTAHHHX MOJAONEHUAX. ITH BCHHMEK BEpPOSATHO
BOSHMKADT B NpollecCe pelsaxcanuu OCXACTH B NEAOM, TAK~KAK OHM CAEXYDT BO BpeMe-
H¥ 88 Coabmoft Bcnumko# B Tol xe oGaacTu. He Guro HakZeHO OCHOBHOE pasAMuUMEe B
NOSABAEHUM BCNHmMEK HaA ZeabTa KoHPurypauumefl M RaAZ NOJOXEHMEM BCXOASMErO MOXH.

" ERUPERA AKTIVITA OBLASTf S DELTA KONFIGURACIOU. Erupcie, ktoré vznikajd
nad delta konfigurdciou si emergetickejiie v porovnani s inymi erupciami v teJ
istej oblasti. Neznémy spustovy mechanigzmus erupeif negdvisf{ od delts konfigu-
rdcie. Eruplnéd aktivita urlitej delta konfigurdcie je funkciou prikonu energie
(kinetickej a magnetickej) a procesov akumuldcie a uvornenia emergie. Okrem
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erupcif, ktoré boli pozorované na o¥akévanych miestach v Styroch analyzovanych
oblastiach (na miestach vynérajiceho sa nového pora) boli zistené dalSie erup-
cie, ktoré sa vyskytli na nepreferovanych miestach. Tieto erupcie si pravdepo-
dobne vysledkom relaxaZného procesu v celej oblasti, lebo Xasove nasledujs po
inej velkej erupcii v danej oblasti. Nebol zisteny podstatny rozdiel vo vysky-
te erupcif nad delta konfigurdciou a v oblasti nového toku.

1+ INTRODUCTION

The bipolar sunspot group is classical case of the stationary development
of the spatially isolated local magnetic field on the Sun. It is known, that
local field can be very complex in distribution of magnetic polarity. The com-~
plex magnetic region is result of spatial interaction of the few bipolar gro-
ups (or the convective destruction of the originally compact large flux tu-
bes ?). An activity complex to be a group of active regions, located close to
one another, which is being continually formed in the same place. The magnetic
delta configuration (the two umbras of the opposite polarities in the same
penumbra) are formed in the complexes of activity. The specific physical con-
ditions for the neutral line above the delta configuration are discussed by
Gelfreikh (1986 ). The flares, which are located above the delta configuration
are very emergetic (LDE, HXR, acceleration of protons). The appearance of lar-
ge flares in regions containing delta configuration should be understood in a
broader context as extreme cases of the interaction of the old and new magne-
tic flux (Antalovd, 1967, Martin et al., 1983). In this connection the ques-
tion rises: Is the frequency of flare occurence larger for delta configuration
than for the places, which are characterized by a stigma of the new emerging
flux? The purpose of this paper is to present a continuous review of flare
activity in four selected regions, containing the delta configurations, to de-
termine whether the enhanced flare activity above delta configuration is real.

2. THE FOUR SELECTED REGIONS

The study of the time development of the flares in the following activity
complexes is given:

1. June 15, 1972, Mac Math 11926

The 1ist and time development of the flares in the Mac Math 11926 are gi-~
ven in paper Antalovéd and Ogir (1984, Tab. 5). Direct proportionality was ob-
served between the local occurrence of microflares and flares on the one hand,
and the formation of the sunspots in the neighbourhood of the neutral line,
never mind if it was above the delta configuration or above the place of the
emerging new flux. These preferred locations had 5-7 times larger occurrence
of flares than "normal" places of the neutral line of the region. The occurren-
ce of flares in this region has character of pilses. There was simultaneously
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increase or decreaae‘of the flare activity in separate places, or in whole
active region.

2. October 6, 1979, Hale 16341

The flare data sre given in paper Antalcvé et al. (1985). The flare acti-
vity was the highest in the magnetically simple bipolar region Bou 2030, due
to the change of the polarity of the large-scale field. The flares with the
largest values of the comprehensive flare index occured in Bou 2032, conta-
ining the delta configuration.

The additive two ribbon flares occurred along the filament F5, on the
western border of Bou 2032, where eas not the stigma of the newly emerging
flux. This result is consistent with Martin et al., (1983) conclusion: at le-
ast 2/3 of the flares are intimately related to the emerging flux regions
while the remaining 1/3 might be either indirectly related or unrelated to the
emerging flux.

3. October 12, 1981, Hale 17906

The detailed analysis of this complex of activity will be published in pa-
per Ogir and Antalovéd (1986). Schematic map photospheric and chromospheric
structures is given on Fig. 1. Spots B and C of opposite polarities have a com-
mon penumbra snd form the delta configuration. The ribbons of the LDE flare of
Oct. 12/06:15 UT, 2B/X3, cover the umbrae of spots B and C. The eastern ribbon
covers spot C and the western part of umbra B. The central H-alpha emission
ribbon is located above the neutral line, to the left of B, and is marked as
dot-dashed line. The development of the LDE flare (onset at 06:15 UT) is given
on the Fig. 2. Besides of this LDE flare, which occurred above the delta con-
figuration in the eastern (left hand) part of the complex of activity, there
were three flares in the region of newly emerging flux (to the right of spot
B).

4. June 4, 1982, SD No. 189

The detailed analysis of this complex of activity will be published in
Antalovd and Ogir (1987 ). This region was studied during the KAPG cooperation
program (Borzov et al, 1986). The illustration of the flare locations is gi-
ven on Fig. 3. The occurence of flares above the delta configuration was com-
parable to the places of the newly emerging flux.

3. CONCLUSSIONS

From the analysis of the above mentioned four selected regions it was
found:

a/ The occurence of flares above the delta configuration is the function
of the energy supply, its accumulation and release. There is no substantial
difference in occurrence of flares above the sites of delta configuration and
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Fig. 1: The activity complex, Oct. 12, 1981, of two adjacent sunspot groups
Hale 17901 and 17906. Spots B and C (Hale 17906 ) of opposite polari-
ties have a common penumbra (the delta configuration). The three-

-parallel ribon LDE flare, 2B/X3, 06:15 UT, cover the umbrae of
'spota B and C.

an emerging new flux. When the energy supply to the delta configuration ce-
ased, then the delta configuration is inactive.

b/ The flares occurring above the delta configuration are emergetically
intense.

¢/ The trigger mechanism of flares is uniknown.

d/ The flares which appeared at unexpected locations may be caused by a
balancing mechanism of that region following the large flare.

e/ The flare activity in the given region has a character of a pulse.
The time variations of the flare activity reflect the time profile of the
energy input (delay time ﬂ;l hour ).
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Fig. 2: The development of LDE flare, Oct. 12, 1981. a/ 07:37:30 UT. Conspi-
cous bright three ribbon LDE flare (left of spot B). SN flare in
Hale 17901, west (right) of spot B. b/ 08:21:00 UT, gradual phase of
the LDE flare. ¢/ 10:23:25 UT, two ribbon flare in Hale 17901. The
activity complex was observed by Dr. M. B. Ogir at the Crimean Astro-
physical Observatory.
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Fig. 3: The flares in June 4, 1982, SD No. 189. a/ 13:42:21 UT, the photo-
spheric situation observed in the wing (=1.0 &) of the H-alpha line.
b/ 13:51:06 UT, gradual phase of flare. ¢/ sunspot group No. 189,
taken from Solnechnye dannye, June 4, 1982. 4/ The time variation
of SXR on June 4, 1982, tasken from SGD. The largest peak of SXR
belongs to the flare, illustrated on Fig. 3a. The activity complex
was observed in H-alpha by Dr. M.B. Ogir at Crimean Astrophysical
Observatory.
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DISCUSSION

B. Kélmén

My question concerns the third flare ribbon of the flare from October 12,
1981. Is not possible, that the third bright ribbon between the two "usual”
flare ribbons is the bright apex of a loop system, as was in the case of the
flare October 5, 1979 7

A. Antalové

Yes, the third central parsllel ribbon is interpreted as the bright tops of
the loops anchored in the "ususl"” ribbons. From development of October 12,
1981 flare it is clear, that post flare loops were localized higher than the
central parallel ribbon.

G.V. Kuklin
Moraum 6w Bu ckasarh noxpoGHee, 4TO NOJposyMeBaeTcs mox "GasaHCHPOBaHHOR"™ BCHH-
mKoit, kak Bu ee HaswBaeTe ? CB3aHO AU 3TO C GaraHCOM Kakux-aub6o ¢usuueckmx

XapakTepucTuk ? Jam xe CymeCTBYDT KaKue~TO OCOONHE yCAOBMS LI TAKMX BCHOHMEK,
KpoMe M3BeCTHHX HaM 7

A. Antalovd

dusuyeckue YCAOBUS IJAA BHIEAEHMS DHEPrMM BO BCIHMKAX ABYX BALOB LOAXHH OHTBH
CXOIHHMM. JlOCAe BCOHNKM B ONUASEMOM MeCTe o6xacTu (C pPASBUTHMU NpPU3HAKAMU
HOBOI'0O MATHMTHOT'O TOKA) MOT'YT YJAYUNMTHCH YCJAOBMS IAS BOSHMKHOBEHMS BCHHMKM M
B ApPYyrux MecTax obaacTu. BeposATHO, B 3TUX CAydUadAX, M3MEHSEeTCHA BHCOTHON mpodmasn
OAOTHOCTM, TOKOB, CKOPOCTM ¥ BCOHIKA BOBHMKSET B HENpPeANOUNTAEMOM MecTe 06-
nacTH.
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CONTINUATION OF DISCUSSION
to Kélmén’s contribution from page 272

V. Bumba

Ha BameM pHCyYHKe, MOKASNBANUIEM M3MEHEHMEe DaclnpelefeHUs MArHUTHOI'O Moxs B o6-
A8CTH BCOHIIKM BMAHO, K&K OYATO-OH MBMEHMAO OJHO NATHO CBOD MOASIPHOCTB. ITO
HeicTBNTENABHO Tak 7

B. Kélmén

Her, 210 BOOOme HE MOXeT OHTBb. JeXo B TOM, YTO M3MEHEHMS MACHKTHOLO NOJAA Ha-
PMCOBAHH H& PMCYHOK rpynns oT 17 umasg, a B LGHHOM MeCTe OHJAO M JABUXEHHUE NHA-
TeH. Takum 06pas3oM NATHO HE MEHAJO NOAAPHOCTDL.

V. Bumba

Pacnag nsTHa, nNpo KOoTOpmi# B rosopurTe, HabGivAseTCs OTHOCUTEAbHO udacTo. [lo
MoeMy ONHTY, M8 HaCapneHuit cosmaeTca BnevaTAeHMe, YTO STO He TOABKO AUCCHOA-
uus noxas, HO Kak OyATo-OH MCUeaay CMAN CBS3NBaKmue OTJIeJbHHNE uUaCTM fAhpa NATHA,
cuaH cTabuausupyvmue GopMy fALep M BCero NsATHA.

B. Kélmén

Ha, aTo cxopee Bcero He pacnagn, a ynpomeHue MArHMTHOR KOHPurypamum.

DISCUSSION
to Lozitsky et al. contribution from page 273

V. Bumba: -

- Kakum o6pasoM uaMe pANOCH HENDAXEHNME MRTHUTHOTO MOJA B JUMHMUAX METaJOB C
amMuccueir T

- Kekum o6pasoM yUMTHBAJ&CH CJOXHES KapTHHA paclleleHMs JUHuA MeTaloB B

MA@UHMTHOM MOJIe [pM USMEePEHUM HANPSIKEHHOCTM MaCHUTHOI'O MHOJR BO BCHHmKe 7T
V. Vaculdik:

IIpn MaMepeHuM HSNDAXREHHOCTM MATHUTHOIO NOJA BO BCHWIKE KCIOJb30Banachb METO-
nuka 3 paboTu: Josunkas, Jlosunmkuit: 1982, [lmcema B AcTpoHOM. XxypeHax 8, 500.
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