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ABSTRACT — Considering the flaring arch to be the basic element of
all flares, we study here the structure of compact flares and
double ribbon flares. It i1s observed that, in the case of compact
flares, the flaring arch diverges from a pivot point (rigid
rotation), while 1n the case of double ribbon flares the flaring
arches are distributed to either side of the polarity reversal
line.

Solar flares can be subdivided 1into two categories
according to their morphological structwre : compact flares and
double ribbon flares. Moreover, we have shown (Mouradian et al.,
1983) that the flaring arch 1s the basic element of all flares.

FLARING ARCH

The flaring arch i1s a magnetic structure existing prior to
the flare, ard which suddenly becomes emissive in Ha, EUV and X. A
flarig arch develops to either side of a magnetic field reversal
line. The arch 1s asymmetrical, with one of its feet — the main
one — being the point from which the flare propagates. An c..umple
of a flaring arch observed 1n X—rays by Skylab is given 1in Eddy
(1979) .

Figure 1
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hrnother  flare element 15 the surging arch, which 1s a
o gnet1c structureye e )ected shortly letore or during the flare. The
cimplest form of a flare 1s a structwre with a sirngle flarirg
arch, sometimes accompanled by a surgirg arch. This simple flare
15 called an “elementary eruptive rphenowenon”  (BEP) arnd  1s
diagrammed 11 figure 1 (Flare of 1980, Sept. 6, at 13:00 UT).

COMPACT FLARLS

Compact. flares are torwed by flaring arches that diverge from
a plvol point.
In most. cases, flares comprise a certain number of
tlaring  arches (ZILP),  all of which have their main foot in a
parasitilc  polaity. The parasitic polarity itself 1s a new
magnetic thee that has appeared 1n the Active Center in the place
of u reqgion of 1igud rotation called a "pivot point'. Starting in
1964, pivot points have  been detected and related with  the
cruptavity of th- Actave Center (Soru-Bscaut et al., 1986). The
asuoclataon  of piveot points  with the magnetic flux and the
palasitic polaritles  was made In Martres et al.  (1986) ard
Motelian et al. (19y7). In figwe 2, we give the scheme of a
waltiple arch tlare (1980, Oct.19. at 09:00 UT) that starts from

Figure 2

the parasitic palarity (pivot point) as the HXIS observations
(comrtesy of G, Swmnelt) reveal 1t to us (Mouradian et al., 1988,
Suanett et al, 1ody). Thas flare 13 the second of a series of
three occuring 1n the space of one hour. The three flares satisfy
the  homology araterion defined by Martres et al.,  (1984), 1i.e.
geveral  successive  flares in the same area having at  lsast one
structure 1n comnon.  This homology criterion 1s explained by the
tacl  that the main root of the flures 1s always the same (the
narasitic polarity)  while the place where the arches loop back
(secondary  teet)  may change. The pivot point 1s  therefore the
point  of departwre for the flare and remains fixed both during a
given tlare and from one flare to the next.
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DOUBLE RIBRON ILARES

On September <1, 1982, the RA 18549 (HALL) / USAG Region 3835 3846
produced a compact flare at about 00:30 UT and & double ribhon
flare at about 02:00 UT, visible on the Meudon spectroheliogram at

Oo:52 UT (figque 3).

Figure 4
the flaring arch systen.

Figure 3

The evolution of these flares
1s given by Morishita (1987).
The  pivot point for the two
flares formed during rotations
1723 to 1726 and persisted into
rotation 1727 (figure 4). This
figqure, established with the
Mzudon Synoptic Charts, follows
a given longitude through diffe-
rent rotations. It can be seen
that successive filaments cross
each other at the same helio—
graphic coordinates as those of
the pivot point (arrows), during
five rotations. Its presence
irdicates the existence of a
rigid rotation. The point is
also the point of departure of
the two flares. During the
double ribhon flare, the two
structures diverge from the two
sides of the filament but the
ribhbon to the north remains
“"attached" to the pivot point
(arrow in figure 3).

Ancther double ribbon flare is
the one of June 6, 1982, at
16:29, with which we can study

We see in figure 5 that the points of
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depurture (figure Sa), which are the main feet, are located on the
two sides of the polarity reversal line. and touch each other on
the opposite side as they evolve (figure ©b). The polarity
veversal line 18 located at the same point as a filament present

. Y
C

Figure S
two rotations before (Soru-Escaut et al., 1985), which shows the
cx1slence of a rigid rotation. In figure Sc, we give the scheme of
the flaring arch system.

All of the examples given here have in common the fact that
the plvot point remains fixed during the flare and becomes one
with its point of departure.

The fiare scenarios described above are valid only for those
cases where there”is no magnetic reconnection. In the presence of
reconnections, the flaring arch identity is destroyed.

REFERENCES

Fddy, J.A. 1979 : A New Sun, the Solar Results Frcm Skylab, NASA,
SP - 402, p.148.

Martres. M.J., Woodgate. B.E., Mein, N., Mowadian, Z., Rayrole,
J.. Schmieder., B., Simon, G., Soru-Escaut, T. : 1984, F.B.S.,
lemologous Flares group — Part 1. Adv. Space Res., Vol. 14,
p.9.

Martres. M.J., Mouwradian, Z., Soru-Escaut, I., : 1986, Astron.
Astrophys. 161, 376.

Moraishita, H. @ 1987, Selected Solar Ha Photographs, Tokyo Astrono—
mical Ohservatory, Mitaka, p. 32.

Mouradian, 2., Martres, M.J., Soru-Escaut, I. : 1983, Solar Phys.
87. 309.

Mowradian, Z.. Martres, M.J., Soru-Escaut, I.. Gesztelyi, L.

1987, Astron. Astrophys. 183, 129.

Mowradian, Z.. Martres, M.J., Soru-Escaut, I., Simnett, G.M.
1988. Astron. Astrophys. (submitted).

Simnett. G.M., Mawradian, Z., Martres, M.J., Soru-Escaut, I.
1988, Astron. Astrophys. (submitted)

Soru Escaut, [.. Martres, M.J., Mowadian, Z. : 1985, Astron.
Asitrophys., 145, 19.
Soru-Escaut, 1., Martres. M.J., Mouradian, Z. : 1986, S.T.P.

Proceading of Workshop at Meudon, TFrance, June 18-22, 1584.
P.A. Simon, G. Heckman, M.A. Shea, (eds.) p. 186.

230

https://doi.org/10.1017/50252921100154223 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100154223

