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ABSTRACT -  Considering the fla rin g  arch to be the basic element of 
a ll f la re s, we study here the structure of compact fla re s and 
double ribbon fla re s. I t  i s  observed that, in the case of compact 
fla re s, the fla rin g  arch diverges from a pivot point (rig id  
rotation), while in the case of double ribbon fla re s the fla ring  
arches are distributed to either side of the polarity reversal 
lin e .

Solar fla res can be subdivided into two categories 
according to th e ir morphological structure : compact fla res and 
double ribbon fla re s. Moreover, we have shown (Mouradian et a l., 
1983) that the fla ring  arch i s  the basic element of a ll fla re s.

FLARING ARCH

The fla rin g  arch i s  a magnetic structure existing  p rio r to 
the fla re , and which suddenly becomes emissive in Ha, EUV and X. A 
f la r i ig  arch develops to either side of a magnetic fie ld  reversal 
line . The arch i s  asymmetrical, with one of i t s  feet -  the main 
one -  being the point from which the flare propagates. An example 
of a fla rin g  arch observed in X-rays by Skylab i s  given in Eddy 
(1979).

f
Figure 1
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/•nother flare element i s  the surging arch, which i s  a 
magnetic structure e j e c t e d  sho rtly  before or during the fla re . The 
simplest form of a flare i s  a structure with a single fla ring  
arch, sometimes accompanied by a surging arch. Th is  simple flare 
i s  called an "elementary eruptive phenomenon" (EEP) and i s  
diagrammed m figure 1 (Flare of 1980, Sept. 6, at 13:00 U T).

COMTACT FLARl-Tl

Compact: fla res are formed by fla ring  arches that diverge from 
a pivot point.

Jn most cases, fla res comprise a certain number of 
fla ring  arches (FF1P), a ll of which have th e ir main foot in  a 
parasitic polarity. Ihe parasitic polarity it s e lf  i s  a new 
magnetic flu x  that has appeared in the Active Center in the place 
of a region of i igid rotation called a "pivot point". Starting in 
198d, pivot points have been detected and related with the 
erupt, iv ity  af Lh • Active Center (Soru-Escaut et al . , 1986). The
association of pivot points with the magnetic f lu x  and the 
parasitic fxidar11.ies was made in Martres et a l. (1986) and 
Mourodidn et al. (1987). In figure 2, we give the scheme of a 
mult iplo-arch 1 lure (1980, Oct.19. at 09:00 UT) that sta rts  from

Figure 2

the parasitic polarity (pivot point) as the HXIS observations 
(courtesy of G. Simnett) reveal i t  to us (Mouradian et a l., 1988, 
bnnnett et a l. 1980). 'Iln s  flare i s  the second of a se rie s of 
three securing m the space of one hour. The three fla res sa tis fy  
the homology c rite rion  defined by Martres et a l., (1984), i.e . 
several successive fla res in the same area having at least one 
structure in common. Ib is  homology c rite rio n  i s  explained by the 
tact that the main toot of the fla res i s  always the same (the 
parasitic polarity) while the place where the arches loop back 
tsecondary feet) may change. The pivot point i s  therefore the 
point of departure for the flare and remains fixed bath during a 
given lla re  and from one flare to the next.
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DOUBLE RIBBON FLARES
On September 4. 1982, the RA 18549 (MALE) / USAG Region 3885 3886 
produced a compact: fla re at about 00:30 UT and a double ribbon 
fla re at about 02:00 UT, v is ib le  on the Meudon spectrohellogram at 
06:52 UT (figure 3).

The evolution of these fla res 
i s  given by Morishita (1987). 
The pivot point fo r the two 
fla res formed during rotations 
1723 to 1726 and persisted into 
rotation 1727 (figure 4). Th is  
figure, established with the 
Meudon Synoptic Charts, follows 
a given longitude through d iffe ­
rent rotations. I t  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. I t s  presence 
indicates the existence of a 
r ig id  rotation. The point i s  
also the point of departure of 
the two fla re s. During the 
double ribbon fla re , the two 
structures diverge from the two 
sides of the filament but the 
ribbon to the north remains 
"attached” to the pivot point 
(arrow in figure 3).
Another double ribbon fla re  i s  
the one of June 6, 1902, at
16:29, with which we can study

Figure 4
the fla ring  arch system. We see in  figure 5 that the points of
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departure (figure 5a), 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 ’5b). The polarity 
reversal line i s  located at the same point as a filament present

Figure 5
t.wo rotations before (Soru-Escaut et a l., 1985), which shows the 
existence of a rig id  rotation. In  figure 5c, we give the scheme of 
the fla ring  arch system.

A ll of the examples given here have in common the fact that 
the pivot point remains fixed during the flare and becomes one 
with i t s  point of departure.

The fiu re  scenarios described above are valid only fo r those 
cases where there"is no magnetic reconnection. In  the presence of 
reconnect ions, the fla ring  arch identity i s  destroyed.

REFERENCES

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

Martres. M.J., Wcodgate. B .E . , Mein, N ., Mouradian, Z . , Rayrole,
J . .  Schmieder, B . , Simon, G., Soru-Escaut, I .  : 1984, F .B .S . , 
Homologous Flares group -  Part I .  Adv. Space Res., Vol. 14, 
P-5.

Martres. M.J., Mouradian, Z . ,  Soru-Escaut, I . ,  : 1986, Astron.
As t ropt i y s . 161. 376.

Monshita. 11. : 1907, Selected Solar Ha Photographs, Tokyo Astrono­
mical Ohservatory, Mitaka, p. 32.

Mouradian, Z .,  Martres, M.J., Soru-Escaut, I .  : 1983, Solar Phys.
07. 309.

Mouradian. Z . , Martres, M.J., Soru-Escaut, I . ,  Gesztelyi, L. :
1907, Astron. Astrophys. 183, 129.

Mouradian. Z . , Martres, M.J., Soru-Escaut, I . ,  Simnett, G.M. : 
1900. Astron. Astrophys. (submitted).

S i nine 11. G. M. , Mourad i  an, Z ., Martres, M. J ., Soru-Escaut, I . :
1908, Astron. Astrophys. (submitted).

Soru-Escaut, I . ,  Martres, M.J., Mouradian, Z. : 1985, Astron.
Astrophys., 145, 19.

Soru-Escaut. I . ,  Martres, M.J., Mouradian, Z. : 
Proceeding of Workshop at Meudon, France,
P.A. Simon, G. Heckman. M.A. Shea, (eds.)

1986, S .T .P .
June 18-22, 1984.
p. 186.

230

https://doi.org/10.1017/S0252921100154223 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100154223

