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Supernovae and Gamma-ray Bursts

Koichi Iwamoto, Hideyuki UMEDA, Takayoshi NAKA-
MURA, Ken'ichi Nomoro

Department of Astronomy, School of Science, Uni-
versity of Tokyo, Hongo 7-3-1, Bunkyo-ku, Tokyo
113-0033, Japan

Abstract: The origin of gamma-ray bursts(GRBs),
short pulses of gamma-rays coming from the sky, has
been a major conundrum in modern astronomy for
nearly three decades since their discovery. A break-
through was achieved on 28 February 1997, when the
Italian-Dutch X-ray satellite BeppoSAX first discov-
ered an afterglow of a gamma-ray burst. Since then
progress has been made rapidly in understanding the
mystery of the GRBs. Now we know that we are
basically in the right direction with the 'fireball’
model, which was theoretically proposed earlier,
when we see its success in reproducing the observed
behaviours of the X-ray, optical, and radio after-
glows. Furthermore, the identification of the host
galaxies, for some of the bursts, enabled us to deter-
mine the distances to the bursts. Thus, we also know
that at least some of the GRBs are located at cosmo-
logical distances. Subsequently it happened in April
1998, very bright supernova, SN 1998bw, was dis-
covered in the error box of the gamma-ray burst
GRB 980425 with a very short time lag, suggesting
their physical association. Optical spectra and light
curves of SN 1998bw indicate that it was the explo-
sion of ‘a massive star with a kinetic energy of ~3 X
1052erg. The extremely large explosion energy, thirty
times larger than the previously observed super-
novae, tempted one to call it a ‘hypernova’. The
peculiarity of SN 1998bw is evident in its radio prop-
erties as well. The rapid rise and the large brightness
in radio strongly suggests the existence of a relativis-
tic shock wave around the SN ejecta. In this letter,
we describe a ' hypernova' model we proposed for
SN 1998bw and discuss its progenitor and the mech-
anism to generate a burst of gamma-rays in this sce-
nario.
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