X-ray Plasma (Plasmoid) Ejection and Magnetic

Reconnection

M. Ohyama

1

and K. Shibata

1

1

National Astronomical Observ atory , T okyo, Japan

Y ohkoh discov ered X-ray plasma ejections in some impulsive solar ares. Al-

though it was thought that impulsive ares might not b e explained by a reconnec-

tion mo del in which magnetic reconnection is assumed to take place in the vertical

current sheet ab ov e are lo ops, these observ ations suggest that impulsive ares o c-

cur through the magnetic reconnection since the plasma ejection is a key feature

predicted by the reconnection mo del. W e analyzed X-ray plasma ejections, and

found that the X-ray ejecta showed a lo op-like structure which is consistent with a

three dimensional view of a plasma ejection in the reconnection mo del.

Reconnection mo del did not sp ecify any reason for the initial op ening of the

magnetic �eld structures. W e think three p ossibilities: (i) An ejected material

(plasmoids) stretches the overlying magnetic �elds to form a current sheet leading

to reco onection. (ii) The are (reconnection) causes ejections (plasmoids), and the

ejecta do not a�ect the reconnection. (iii) Plasmoid ejection and reconnection are

closely coupled. In order to examine the relation b etween magnetic reconnection

( are) and plasmoid (X-ray ejecta), we analyzed X-ray plasma ejections quantita-

tively in detail and found the following. (1) The temp erature of the ejected material

was ab out 10 MK, and its density was ab out 10

10

cm

�3

, which is ab out an order of

magnitude larger than the typical density of the active-region corona. (2) The ejecta

started to rise b efore the main p eak of the hard X-ray emission and was accelerated

during the impulsive phase. (3) The mass of X-ray ejecta was � 10

13

{ 10

14

g. (4)

The velo city of the ejecta v aries in the range 100 { 400 km s

�1

, which is ab out an

order of magnitude slow er than a typical Alfv� en velocity in the active-region corona,

2000 km s

�1

. (5) The kinetic energy of the ejecta is an order of magnitude smaller

than the thermal energy content of are lo ops. Results (2) and (5) are inconsistent

with predictions of p ossibilities (i) and (ii). W e prop ose that plasmoid ejection and

reconnection are closely coupled.