ACTIVITY IN HALE REGION 18474 (JULY 1982)
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ABSTRACT: The unusually large sunspot group of July 1982 was studied by
several authors slready. Here we present the evolution of some of the large
flares produced by this group (on 9, 12 and 17 July). Special emphasis is
given to the post-flare loops. The evolution of the flares in H-alpha is com-

pared with the underlying magnetic field and the proper motions of the nearby
sunspots.

AHTVBHOCTE B OBJIACTM HR 18474 (Mb 1982): HeoOwuHO GoabmAs CEyHma COJ-
HEeYHHX NATeH umia 1982 r. Omna yme MccaefoBaHa HECKOJbKMMM 8BTOpESMM. 31eCh
NPUBOAMTCH 3BOJENUS HEKOTOPHX COAbmMX BCnuwek B 8Toit rpynne (9, 12 u 17 upas).
OcoGoe BHUM@HKE yHeNeHO MNOCHEeBCINNEYHHM HETEIbHHM CHUCTeMaM. PasBuTHe BCINLEK

B H-axnda CPaBHMBAETCA C MArHUTHY M IIOJIEM IO HUMUM U COCCTBEHHWMU IBUXKEHUSMNU
COCEeIHHEX NSTEH.

AKTIVITA V OBLASTI HALE 18474 (JUL 1982): Mimoriadne rozsiahla a zlo%i-
té skupina slnednych 3kvrn, ktord bola pozorovand v juili 1982, bola predmetom
Etidia viacerych autorov. V tejto prédci je uvedeny vyvoj dal3fch velkych erup-
cif (z 9., 12. a 17. jula), ktoré vznikli v tejto skupine. Analyza erupcii jJe
zamerané na sistavy po-eruplnych sluliek. Evolicia H-slfa erupcii je porovna-
néd s fotosférickym magnetickym polom a vlastnymi pohybmi okolitych skvrn.

The large sunspot group of July 1982 (HR 18474, NOAA 3804, Solnechnye
Dannye 228+229) attracted the attention of some researches already. Sattarov
and Korobova (1983 ) and Ishkov et al. (1983) studied the general evolution
of the group, Krundal et al. (1985) give the evolution and classification of
light-bridges, K4lmén and Nagy (1985) present the sunspot proper motions.

In the Debrecen Heliophysical Observatory snd its Gyula Observing Sta-
tion a good series of white-light and H-alpha observations was made. The
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first study of the photospheric material was shown by Kélmén and Nagy (1983),
now we proceed to the H-alpha activity.

According to the Solar-Geophysical Data comprehensive flare list, the
region produced 224 flares during its disk passage, this is 40% of all the
flares in these days. The distribution of flares in time and by H-alpha im-
portance is given in Table 1. From the table one can see that the group was
most active near the East 1limb, producing two flares of 3B on 9th and 12th
July. On 13th the H-alpha activity reaches a minimum, then slowly rises, and
on 17th July again two flares of importance 2B occur, then -together with the
decay of the group- the flare activity slowly diminishes. Although the megne-
tic structure of the group was very complex, this activity is not resally lar-
ge, taking into account of the very large srea of the spots and the frequent
delta-configurations. Maybe the gradients of the magnetic field were not suf-
ficiently large because of the great extent of the active region

TABLE 1

FLARE IN SESC REGION 3804 (08-20 JULY 1982)
(According to Solar-Geophysical Data)

Importance
Date S 1 2 3 All
July 08 16 3 - - 19
July 09 13 T 2 1 23
July 10 " 9 - - 20
July 11 22 6 1 - 29
July 12 10 4 2 1 17
July 13 9 2 - - 1"
July 14 19 - - - 19
July 15 13 3 - - 16
July 16 18 2 - - 20
July 17 14 1 2 - 17
July 18 1 4 - - 15
July 19 3 6 - - 9
July 20 6 3 - - 9
Together 165 50 7 2 224

In Debrecen we observed three of the large flares, on 9th, 12th and
17th July. On 9th July the flare begun st 7:30 UT, and after the flare and
the associated surge a nice post-flare loop system appeared. In the backg-
round the large quiet filament is seen, and as the active region was near the
1limb, the larger height of the post-flare loops is noticeable (Figure 1).

The 3B flare of 12th July begun at 09:00, in Debrecen the clouds cleared
only at 10:35, so we could observe only the latest phases (Figure 2), the
post-flare loop system. Here also the height structure clesrly can be seen:
the filament is over the flare ribbon (arrow A), but under the loops (arrow B)
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1982 JULY 17

13s412

Fig. 3: The evolution of the bright flare ribbons in the flare of July 17,
1982. D: the "curl" around a small sunspot (cf. Fig. 5)
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1982 JULY
SESC 3804

Fig. 4: The evolution of the active region’s magnetic field on Kitt Peak mag-
netograms (courtesy J.W.Harvey). E and F: the significant changes in
the structure after the July 17 flare (cf. Figs. 3 and 5)
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1982 JuLy
SESC 3804
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Fig. 5: The evolution of the sunspot group on Debrecen photoheliograms, in the
same scale and in time near to the magnetograms of Fig. 4. On July 13
there was no observation. D: the small spot, sround which the "curl"
in H-alpha was observed (cf. Fig. 3), E: the significant decay of the
penumbra where the flare occurred (cf. Figs. 3 and 4)
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On 17th, the 2B flare between 10:28 and 11:40 UT (Figure 3) occurred
mainly in the W part of the group, but some bright features were seen also in
the middle, and later in the NW part.

The morphology of the flares seems to be connected with the evolution of
the magnetic field (Figure 4) and the sunspots (Figure 5) in the region. At
the beginning (9-12 July) the spot A (Kélmén nad Nagy, 1983 ) has a strongly
distorted form, and the flares occur nearby. The flare ribbons tend to occur
on the "ridges" of the field, in the flare of 12th, the northern ribbon
stretches between spots 20 and 1, the loop system shows the magnetic field
connection to the field of spot A. An interesting "spill" of brightening
occurs from the southern ribbon to the area of smaller magnetic fields (srrow
c).

In the flare of 17th July a small "hook" is seen (arrow D) around a small
sunspot, like the "curl" in the May 16, 1981 flare (Kélmén, Nagy 1983).

Usually a simpler magnetic field structure can be observed after the lar-
ge flares. After the 12th July flare the deformation of spot A could not be
seen, after the flare of 17th a strong decay of spot penumbra and field gra-
dients is observable in the W part (arrow E), and a topology change, accompa-
nied with gradient decay can be seen in the middle (arrow F). It seems that
the magnetic field simplifies itself after the flares.
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DISCUSSION

M.A. Mogilevsky:
{IpoGoBasu au Bu aHaAM3MPOBATH MOJOXEHME IMIOCKOCTYM BCHHWEUYHHX NeTedb (oco6enHo,
Hampumep, AN BCOHWEK BO6M3M auMGa) [0 METOAMKE NPeLNOXeHHO# Bpeit n Jlayrxen?
B. K4lmén:
Y Hac Hakonuncs INOBOJNBHO GOJBHON MaTepuan N0 NOCAEBCHHMEUYHHM NETAAM M MOXET
BHTb B OyAymeM My NONpoGyeM NPUMEEMTH OMy MEeTOIUKY.

The discussion continues on the page 288.

272

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



