Quadruple Magnetic Source Mo del of

Arcade Flares and Arcade F ormations

Y.Uchida, S.Hirose, S.Morita, M.T orii

T.T anak a, S.Uemura, and T.Y amaguchi

Dept. Physics, Science university of T oky o

The mo del widely conceived for arcade arings (arcade ares asso ciated with

active regions, and X-ray arcade formations far from active regions) in the last thirty

years or so has b een the \reclosing of once-op ened simple magnetic arcade" mo del

prop osed by Sturro ck (1966) and discussed by many others. It is still considered by

many p eople, but the observ ations of faint pre-even t or very early phases of arcade

ares by Y ohkoh have indicated clear evidence against that mo del (Uchida 1994,

1996). It has b een shown that four magnetic sources are involv ed in typical arcade

aring pro cesses in active regions, as discussed by one of the present authors years

ago from the observ ational and theoretical p oints of view (Uchida 1980), and 3D

connectivity of those sources has b een discussed by using a homologous are series of

F eb 1992 (Morita et al.1998). In the quadruple magnetic source mo del, the ov erlying

�eld connecting the outer pair interacts with that of the opp ositely directed �eld of

the inner pair, and pro duces a neutral sheet in B

?

in which B

k

(? and k refer to

the central p olarity reversal line) holding the radiatively-cooled plasma is supp orted

(Uchida 1980, Uchida et al.1998a). It was not clear, howev er, whether this also holds

for high latitude arcade formations, since it was said that the dark �laments lie right

ab ove the p olarity reversal line b etween two unip olar regions. This was the basis

for the long-b elieved classical \op en up- reclosing simple magnetic arcade" mo del of

arcade ares mentioned ab ove. Actual examination of the coronal structure in the

pre-even t region of arcade formations revealed that there exists a \dual arcades"-

like structure with a highly mixed p olarity magnetic b elt b elow the crossing legs of

these \arcades", corresp onding to the separatrix surface in the quadruple magnetic

source mo del (Uchida et al.1998b). This shows that quadruple magnetic source

mo del applies here also, and that explains v arious observ ational features of dark

�laments involv ed (thin curtain like structure with barbs etc., cf Martin 1990), as

well as those structures observed in X-rays in the pre-even t lo cations of them, and

the MHD simulations based on this nicely repro duces the b ehavior of the disrupting

dark �laments (Hirose et al.1998). An ov erall explanation will b e given for various

asp ects of arcade arings based on this mo del.