MOTION OF SMALL SUNSPOTS IN A CHANNEL
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ABSTRACT

In the old bipolar sunspot group in Hale region 17117 new fluxes emerged.
Numerous small spots became settled to a curved shape channel around the old
leader spot, and the channel was extended to eastwards and slso to westwards.
During 5 days (11-15 Sept. 1980) the spots were emerging and moving along this
channel or Jjoined to it, irrespective to their polarities. This channel of
sunspot motion might be in connection with large-scale flows of photospheric
or sub-photospheric layers, perhaps with supergranular flows.

JABMKEHME MAJIEHKMX COJHEYHHX IIATEH B KAHAJIE: B cmapdﬁ OUNOAAPHO{ rpynne B
obxactu HR 17117 moseusock HOBOe MarHUTHOe NoJse. MHOXECTBO MEJIKMX NATEH pacIo-
JOEMJIMUCE B MCKPUBJIEHHOM KaH&JE OKOJO CTapOBO NATHa-JuIEepa, 9TOT KaHAA yAIu-
HAJCSH ¥ Ha& BOCTOK, ¥ HA 3anan. B TeueHue 5 gueli (11-15 cenT. 1980 r.) naTHa
NOABJAANUCHE M ABUCEJIMCH BLOJb 3TOr0O KaHANA, HE3ABUCHUMO OT MX NOASpHOCTelh. OTOT
KaHaJl IBUEEHUS NATEH MOEET OHTb CBABS&H C KpynHOMacmTaGHHMM (OTOCepHHMM MU

noadoToCPepHNMM TEUEHMIMM, BOBMOXHO CO CymneprpaHyasnueii.

POHYB MALYCH SINEENYCH SKVAN V KANALI: V starej bipolérnej skupine ¥kvrn

HR 17117 vzniklo nové magnetické pole. Velky polet malych
starej vedicej 3kvrny pravidelnd Struktiru - kandl. Tento
vedicej Zkvrny tak na vychod sko aj na zépad. Polas 5 dn{
1980 ) Zkvrny nielen vznikali, ale sa aj pohybovali pozdlz
nezédvisle od ich magnetickej polarity. Tento kandl pohybu
s velkorozmernymi fotosferickymi, alebo podfotosferickymi
ne suivisiacimi so supergranuléciou.
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INTRODUCTION

Spiral-like structures in sunspot groups are specially interesting phe-
nomena. In connection with these structures the first question is: are they
accidental, aphemeral formations, or long-living, real paths of sunspot pro-
per motions?

In Hale region 17117 a spiral-like structure appeared around an old
spot, therefore the study of development and proper motions of this group
provided an opportunity to answer the question at least in one particular
case.

OBSERVATIONS

Between 9-15 September 1980 50 full-disc white light photoheliograms
were taken at the observing station of the Debrecen Observatory in Gyula
(Table 1). The majority of the observations were obtained by S. Rostdr and L.
Gybri. The diameter of the Sun’s image in the phctoheliograms wss about 10.5
cm. Generally the objective of 2 m focal length was stopped down to 9 cm =nd
the photographs have been taken on Kodalith films of estar base, through a
metal-interference filter of about 10 nm half-width centered at 554 nm.

The Carrington coordinates (L=longitude and B=latitude) were calculateé
from the measurements by means of sn Ascorecord coordinate measuring instru-
ment. The computer programs takes, by reduction, some corrections for the dif-
ferential refraction into account and alsc some instrumentsl ones, pariicu-
larly for opticel distorsion of the enlarging system of the heliographs.

The relative coordinates refer to the main spot were calculated at
Ondrejov Observatory.

TABLE 1, CBSERVATICNS

1080 uT No.

-

O D N W O

Sept. 9 07:02-14:56
10 08:47-12:23
" 07:40-08:44
12 05:57=-15:33
13 06:47-15:13
14 08:50-11:39
15 08:33-08:36

DEVELOPMENT OF THE SUNSPOT GROUP

Hale region 17117 rotated into the disc on 7 September 1980. Is was a de-
veloped bipolar group containing a circle-shape leader (N1) with a satellite
spot.in its penumbra (N2) and some tracer spots (S!, S2, S3 and S4 - see Fig.1,
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Hale region 17117 between 9-15 September 1980 and Hale region 17116
(S15-19 and N22-23) between 12-15 September 1980. S and N indicate
magnetic polarities on the basis of Mount Wilson sunspot polarity
drawings (courtesy Dr. R. Howard).
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There was also e small leader polarity spot nordwards to the leader (N26). On

10 Sept. new sctivity appeared in the region southwards to the leader. By 11

N5 - S5). On the same day a Jet

of small spots appesred in the penumbra of the 0ld leader spot, as s sign of

Sept. it became a bipolar group (main spots

its disintegration. The merged smell spots joined to the new group (N9), then,
by 13 Sept. spots became settled to a spiral-like structure around the old
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leader spot. The daily motion of the small spots followed the spiral path
(Fig. 2b) in relative coordinates to the main spot, and what is more, the
remnants of this spot-chain were moving in the same path during the next days
(Fig. 2c). The spots formed before 13 Sept. were also situated along this
spot-channel, or converged to the channel. The channel was not really spiral-
~like, but it was only a curved shape line sround the old N polarity spot. It
extended from S8 spot to Hale region 17115 (S15, S16-18). Along, or in the vi-
cinity of this channel the new spots emerged nearly in the same time. The di-
rection of proper motions was the same along the channel. The small sunspot
group in Hale region 17116 was f type, which is typicsl for a spotgroup de-
veloping westwards to an old active region (Martres, 1970) - this is an other
sign of the influence of the old region.

The two new spots in the middle part of the old group (N3, N4) followed
also a (sub)channel.

DISCUSSICON

These channels of sunspot motions are not unusual events, one can see
also a channel in the June 1974 group (Kovées, 1977), or also in the July
1982 group (Kdlmén and Nagy, 1986). The existence of these channels might be
in connection with large-scale flows of photospheric or sub-photospheric
layers of the Sun. This assumption is supported by the fact, that the tracer
polarity spots (S7, S8, S9 and S10) were moving along the channel in the same
direction than the leader spots, also with the same velocities, although usu-
ally one can make easily difference between diferent polarity spots on the
basis of the different directions and velocities of their proper motions (see
e.g. Kovédcs and Dezso, 1986). In this case the small spots of the new activity
had constrzined motion, the trajectory of which was fixed to the 0ld spot -
the rotation rate was the same. The compelling large-scale flows perhaps are
in connection with supergranular flows: Livingston snd Orrall (1974) reported
certain magnetic structures ("magnetic puxas") persisting for 4 to 7 days,
which was explained as very stable convective cells (supergranules). Kubicela
(1976) also found some long-lived supergranules having lifetimes more than
three days. In this active region the lifetime of the sunspot-channel was 5
days, which is similsr to the upper results. The most populsted part of the
main channel was sbout 6 heliographic degrees long (roughly 70.000 km) which
is similar to the scale of a magnetic pukas.

It has been pointed out by Meyer et al. (1979), that new fluxes usually
emerge in the centre of supergranulas, and this flux is disintegrating later.
Flux is carried by "moving magnetic features" to the supergranula boundaries.
In our case the old spot was in the centre of the curved main channel, the
spots of the "jet" of 11 Sept. streamed to the main channel, chich perhaps re-
presents the supergranula boundary. As Meyer et al. (1979) wrote, the motion
of flux tubes is determined by the combined effects of large scale convection,
magnetic buoyancy and the Lorentz force, acting together. I think, thst in
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concrete cases the role of the different effects may be different, chich can
be seen in the proper motions of the spots. For example in the case of HR

18430 (Kovécs and Dezso, 1986) the role of buoysncy seems to be most important,
in our case the role of large scale flows apparently were acting more efficie-
ntly.
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COMMENT
A. Kriiger
I would like to stress out that there are two different things properly to be

distinguished, viz. "spirsl" motions and the appearance of the structure of
supergranular cells.
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