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ABSTRACT. On the basis of sunapot positions, measured on full-disc white-
=light heliograms, the spot motions of a new solar active region have dbeen
studied. All spots were followed from birth over their whole discpassage in
the period of June 16-26, 1982. Within a few days a large sunspot group was
fully developed that was associated with a number of major flare occurrences
(two of them have been reported even as white-light flares).

ABVEEHVE COJHEYHHX NATEH B OBJIACTHM XOJA B 18430: Ha oCHOBaHME NOXOXeHMi
COXHEWUHNX NATEeH, N3MEPeHHNX Ha (OTOreaMorpaMMax NOXHOrO AMCKA B 6eaOM CBeTe,
NCCAENOBSANCEH ABMXCGHNS NATEH B HOBOX axTuBHOM oGaacTu. Bce naTHa OmAu mpocxe-
XeHH OT WX DOXJIeHMT B TeUEHMe BCero BPeMeHM KX NPOXOXAEeHMA N0 ZUCKYy COJAHKA C
16 no 26 wwnaa 1982 r. B TeueHMe HeMHOruX AHe! NMOAHOCTHD DA3BHAACH 60ABmAS rpyn=-

na, CPABSHHAA C NOABACHMEM GOXBUMX BCMEmMEK (O ABYX M3 HMX COOCMAAOCH, KBE
BCONmMKAX B §SexOM cBeTe).

POHYB SIMEEN{CH SKVEN V OBLASTI HALE No. 18430, Na zéklsde polSh slnel-
nfch Skvin, smeranfch z fotoheliogramov celého sinefného disku, boli vypo¥f-
tané pohyby 3kvin v novej akt{vnej oblasti. Vietky Skvrny boli sledované kon-
tinuélne, od 16. do 26. juna 1982, Pohyby Skvin sd urZemé pre cely Zas ich
trvania, od ich vaniku pokra¥ovali meranis polas celého prechodu Skvin cez sl-
neiny disk. V priebehu niekoIkfch dnf sa dplne rozvinula velkd skupina Xkvinm.
V skupine vaniklo niekolrko mohutnych erupcif{ (dve z nich boli pozorované v
bielom svetle).

1. IRTRODUCTION

We think, that nowdays it is already the general opinion that some mass
motions in the solar stmosphere play somehow an important role in the flare
build-up process. Obviously, the relative moticn of smaller local plasma re-
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gions of north and south magnetic polarities are of particular importance.
However, it is well known that alone, the familiar large divergent motion it-
self of the p and £ spots of a young bipolar sunspot group, does not produce
flares. The start of flare activity in relation to a group in its phase of
early development usually takes place only after new magnetic flux emergence
occurs there or if nearby there was another spot group preexistent. Should the
case occur that the two spots do not belong to the same spot group, the high
relative velocity and perhaps also the rapid approach of the two spots of op-
posite polarity may trigger flares. In the past years we have shown (Dezsd et
al., 1980, Dezs8 and Kovécs, 1981, Kovécs, 1977) examples of this kind which
clearly demonstrated that such sort of relative spot motions may be conside-
red at least as preliminary steps for flare development.

On the other hand it is well known that large spot groups with complex
magnetic structure and/or groups in a period of rapid growth usually reveal
great flare activity. Both of these characteristics are closely concomittant
to spot motions of relatively high velocities (i.e. a few tenths of km s~').
We are inclined to think from some foregoing papers (loc. cit., Nagy and Lud-
mény, 1980) that in principle even the most complex sunspot groups are made up
of simple bipolar groups close to each other and any member of these simple
groups essentially consists only of a few pairs of spots of opposite polarity.
On the supposition that this is a correct statement on the whole, we have in-
vestigated in this view in mind the spot motions in Hale region 18430 in as-
sociation with its most prominent major flares.

2. THE MATERIAL OF OBSERVATIONS

Nearly 200 heliograms have been used, the majority taken in Debrecen by
L. Kondés and the rest in Gyula by F. Seres, L. Gyori and I. Lengyel. Most of
the umbrae seen separated in Hale region 18430 (dominated by sunspot group
Mt.Wilson no. 21189 = Soln. Dann. No. 207, 1982) have been measured on the
10 cm solar disc photographs and their Carrington coordinates were calculated.
For more details about observations, measurements and data reduction see our
earlier papers (e.g. loc.cit.). The magnetic spot polarities determined at the
Mt.Wilson and Yunnan observatories have been used. Flare data were taken from
Solar-Geophysical Data.

3. DIRECT OBSERVATIONAL RESULTS

On June 16, 1982, in the esrly morning, near the east solar limb (at ab-
out 68° central meridisn distance) in a crescent-shaped photospheric plage an
apparently simple regular bipolar sunspot group has been born. In a few days
it developed to a large complex group and was studied by us as long as its
whole extent could be observed (within 80° from central meridian). It was clas-
sified at Mt.Wilson over 6 days for a Jv-group.
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We didn’t have any trouble at all to mark 9 regular bipolar groups off
from this complex group as deacnstrated in Fig. 1. Generally, every single im-
portant spot is denoted by a group number and a serial number (the large num-
ber and the smaller number in Fig. 1| respectively). In some cases a cluster
of near small spots are branched ‘and denoted accordingly. In addition, the let-
ters N and S indicate the north and socuth, i.e. the p and £ polarity spots
respectively (in Fig. 1| it was not necessary to show them all individually).

A group number alone stands for the whole p or £ polarity part of the group,
i.e. usually, in practice, for the main p or £ spot. (After the group number,
the serial number 1 marks the principal spot of the p or £ part of a group).
The irregular heavy lines in Fig. 1 show the spproximate positions of the meg-
netic inversion line.
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Fig. 3: The development of the spot 8 of p polarity by spot-coalescence
through rapid motion. The spot drawings are taken from Fig. 1.
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Already a brief survey over the daily pictures in Fig. 1 gives strong e-
vidence for a very high activity. One cannot help noticing some spot motions
from one day to the next, as well as fast spot developments and sudden struc-
tural variations. Since with the exception of one day we have for each dasy a
long emnough several-hour period of observation, we could follow and identify
almost all spots overnight in spite of the'great snd quick changes from one
day to the other.

The motion of all important spots of our 9 groups are shown in Fig. 2. It
is seen at a glance that in each group the p and £ spots all reveal definite
regular divergent motion.

As usual, most of the principal p and £ spots were grown through the mo-
tion and coalescence of several small spots. A characteristic example is given
in Pig. 3, where every single position in longitude determined is plotted de-
monstrating at the same time the acecuracy of our measurements.

Table 1

Flares and the nearby sunspots observed in Hale region 18430

Date Time Imp. Spots Date Time Imp. Spots
}zgi uT Ho X-ray ﬁzgi uT Ha X-ray
20 17:12 1B s7.1 23 02:36 1IN C 4.1 s5.1
22:28 1N M 3.6 N2.1,56.2 06:43 2N M 4.4 N5.1,N5.2,56.1
21 01:13 1N M 3.6 NI1.2,89.1 11:59 1N N5.1,N5.2,S€.2
02:49 1IN M 1.9 N6.1 18:42 1B M 1.0 N4.1,56.2,89.1
16:11 1B M 3.6 NI1.3,N2.1,S86.2 23:32 1B N4.1,S86.2,S9.1
22:17 1IN M 1.3 NI1.3,N2.1,56.2 23:49 1IN N5.2
23:55 1B N1.3,N2.1,S86.2| 24 ©04:15 1B C 9.0 N8.
22 01:28 1N N1.3 05:24 1IN M 2.0 N5.1,N4.1,S6.2
05:17 1B M 2.5 N2.1,N5.2,56.2 05:28 1B N6.2
06:29 1IN N1.3 25 19:44 2B M 2.0 s4.1
10:26 1B N4.1,58.1,59.1 21:37 2B* M 7.5 N4.1,59.1
14:36 1B M 3.8 N5.2 26 00:46 2B X 1.9 N4.1,59.1
18:33 1B M 2.7 N5.1,N5.2,56.2 09:20 2B s9.1
09:42 1IN 9.1
19:12 2B* X 2.1 N4.1,89.1

Flares 2Imp.l,according to Solar-Geophysical Data.
* white-light flares (Neidig and Cliver,1983)

4. DISCUSSION

The roots of our 9 spot groups were concentrated mainly at about two lon-
gitudes: groups 1.-4. at 274° and groups 6.-9. at 280°, while between them at
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277° was group 5. In the course of June 16-18 the groups 1.-4. came into appe-
arsnce and later the five others during June 18-20. As both the distance betwe-
en the two local active longitudes and the time delay among the spot emergen-
ces have been relatively short emough, the ususl rapid initial divergent mo-
tion of the young bipolsr groups easily brought about several ' -configura-
tions. In addition, it also occurred that some umbrae of different groups but
having the same polarity got quite near to each other in a common penumbra but
even in this case they really never have merged. This behaviour supports our
method of grouping the spots into simple groups.

Table 2

Spot velocities

(determined by least square estimations)

Spot Interval Number daL dB 0.0l Umbra areas
1982 of dt dt> -0, (corrected)
June obs. km s—1 km s-1' 10-6¢ solar hemisph.
S6.2 20 - 21 39 -0.06 0.01 3 - 14
21 21 -0.06 *0.01 14
21 - 22 44 -0.14 +*0.02 +0.02 #0.01 14 - 4
22 - 23 38 -0.03 #0.01 +0.06 *0.01 4 - 3
24 - 25 27 +0.03 +*0.01 +0.04 £0.01 3 - 1
N1.3 19 - 20 35 +0.13 *0.01 +0.07 #0.02 1 - 3
20 - 21 46 +0.01 *0.01 -0.04 0.01 3 - 9
21 21 +0.02 #0.01 9
21 - 23 58 +0.06 *0.01 9 - 1
N2.1 16 - 18 34 +0.23 +*0.02 +0.02 *0.02 1 -
19 - 20 35 +0.05 *0.01 +0.06 *0.01 - 10
21 - 22 32 +0.02 *0.01 +0.03 *0.01 3 - -
S6.1 20 - 23 84 -0.04 *0.01 13 - 6
23 - 24 32 -0.16 $0.02 6 - 2
N5.1 20 - 24 103 +0.03 *0.01 13 - 6
S9.1 21 - 22 44 -0.05 *0.01 +0.05 #0.01 1 - 7
22 - 24 58 -0.07 *0.01 +0.02 *0.01 7 - 12
24 - 26 51 -0.09 *0.02 12 - 14
N4.1 21 - 22 44 +0.03 #0.01 +0.03 *0.01 23 - 26
22 - 24 58 +0.06 *0.01 +0.02 *0.01 26 - 29
24 - 26 51 +0.02 +0.02 max.34
N8.1 20 - 21 34 +0.29 +0.01
22 - 23 38 +0.13 *0.01 -0.04 x0.01
24 - 25 36 +0.09 #0.03 =-0.02 *0.01

N8.2 20 - 21 44 +0.24 +*0.01 +0.05 0.02

N8.3 22 - 23 34 +0.32 +0.01 +0.06 20.01

N8.4 22 - 23 34 +0.23 #0.01 +0.03 *0.01

N8.5 22 - 23 34 +0.41 £0.02 +0.07 *0.02
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It should be mentioned that magnetic shearing came into being in several
places for a considersble time through spot moticns which were originated ma-
inly from spots S9. and S6.2, and further partly from S6.1. The high flare
activity must be attributed to these shearings.

All important flares observed in the solar region studied are listed in
Table 1, where in most cases all those relevant nearby spots which were cer-
tainly associated with the flare are also given. Here, it is clearly seen a-
gain that two of the spots S9. snd S6.2 played the most important role in the
flare activity of the region. In Table 2 there are several typical examples
of velocities of spot motions over the Carrington coordinate network. It is
interesting to compare the velocity data of the young p spots of group 8.
which moved unhindered with that of the spots producing magnetic shear. There
are, as usual, lower velocity values in the case of spots last mentioned.

5. CONCLUSION

It has been demonstrated that it is possible to recognize more or 1.
bipolar sunspot pairs as the constituting elements of a magnetically com;
iarge sunspot group. Consequently, we should consider such groups as it w:re
build-up from seversl simple bipolar sunspot groups. By this means, it seeas
to be more promiaing to study the associastions between flare build-up and the
physical properties of sunapot groups.
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