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SN1993J is very unique object which was discovered in the nearby Sb
galaxy M81 (NGC 3031) on March 28[1]. The first detection of the radio
emission was at 22.5 GHz by the VLA only 5 days after the optical out-
burst[2]. Subsequently X-ray emission was detected by ROSAT and ASCA
at 6 days and 8 days after the explosion respectively. These emissions are
expected when the SN shock front sweeps out the circumstellar matter
(CSM). The early detection of radio and X-ray emission implies the exis-
tence of high-density CSM in the vicinity of the supernova{e.g. [3][4]).

ASCA[5] observed SN1993J eleven times during 1993 April to 1995 Oc-
tober. Although the two bright X-ray sources, M81 X-5 and X-6 are only
about 3 arc minutes and 1 arc minute from the supernova, we successfully
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separated the three sources for the SIS (Solidstato Imaging Spectometer)
data utilizing a kind of 2-dimensional image fittings and obtained the spec-
tra of the three sources.

The spectrum showed drastic softening with a power-law photon in-
dex of 0.4 to 4, while the X-ray intensity decreased from 0.03 to 0.008
counts/sec/SIS. The early-phase of spectra require two thermal emission
components of different absorption columns, if they are fitted with thermal
models. The temperatures of two emission components cannot be well con-
strained from ASCA contiuum spectra. However, the detection of iron K
emission line with ASCA [4] and the hard X-ray spectra observed by OSSE
imposes strong constraints on the temperatures.

The properties of the two emission components are consistent with those
of emissions from the front and reverse shocks of the supernova explosion.
TIle drastic softening of the X-ray spectra is explained by decrease of the
absorption column density of the initially heavily- abosrbed reverse shock
component; the dominant emission component in the soft X-ray band al-
tered from the front shock to the revserse shock.

We investigated the emission line structure in detail. The central energy
of the line is 6.70 ± 0.15 keY, and width of 0.4 ± 0.2 for the spectrum of 10
days after the explosion. The interpretation of the center energy and the
line width involves, the geometry and the motion of the supernova shock.

The continuum X-ray spectra could be described with the two-shock
scheme. In such models, the emission line is estimated to come from "re-
verse shock" and "cold shell". Considering bloadning and blue-shift by the
expansion veolocity of the super~ova,we fitted the emission line profile with
three gaussian models, i.e. Hydrogen-like, Helium-like and neutral Iron.
From the ratio of the Iine equivalent widths of 6.9 to 6.7 keY reflects the
temperature of the plasma. The temperature on April 5 to be between 3
keY and 20 keY and the temperature of April 7 and April 16 to he lower
than 12 keY. This result is consistent with the two shock scheme.
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