Thermal and Nonthermal Comp onents in an X-Class

Long-Duration Flare

H. Nak a jima

1

, J. Sato

1

, K. F ujiki

2

, M. Akiok a

3

, S. R. Kane

4

1

Nob eyama Radio Observ atory

, Japan

2

STE lab oratory

, Nagoy a University

, Japan

3

Hiraiso Solar T errestrial Research Center, Communication Lab oratory

, Japan

4

Space Sciences Lab oratory

, University of California, USA

W e present results of microw ave (Nob eyama Radioheliograph) and hard X-ray

(Y ohkoh/HXT) observ ations of an X-class long-duration are o ccurred b ehind the

west limb on 1992 Nov ember 2. W e show that: (1) Hard X-ray (14 - 53 keV)

emission in the impulsive phase emanates from a compact core and a di�use halo

which are lo cated ab ove the soft X-ray arcade. Sup er-hot thermal electrons of 37

MK with higher density of more than 6�10

10

cm

�3

are originated from this compact

core. The halo comp onent of 33 MK ows out from the compact core. On the other

hand, optically-thin microwav e-millimeter sp ectrum suggests nonthermal electron

sp ectrum of -3. This nonthermal electron comp onent at 17 GHz covers the hard and

soft X-ray sources, and so is accelerated in the compact core or in the region ab ove

it. (2) In the decay phase, L-band (14 - 23 keV) hard X-ray emission emanates from

the large di�use source ab ove the arcade shown in microw ave and soft X-ray images.

This large di�use source has high temp erature of 25 MK (sup er-hot comp onent).

The Alfven velocity is estimated to b e very low, ab out 200 km/s in this phase.

The ab ov e observ ational results will b e discussed in the framework of large-scale

magnetic reconnection.