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Progresses in the Researches of Gamma-Ray Bursts and

their Afterglows

XU Ming!, HUANG Yong-feng?

(1. Department of Physics, Yunnan University, Kunming 650091, China; 2. Department of Astronomy,
Nanging University, Nanjing 210093, China)

Abstract: Gamma-Ray Bursts (GRBs) are short and intense flashes of gamma-rays ob-
served from the sky in random directions. Although discovered as early as in 1967 by Vela
satellite, GRBs were confirmed to be of cosmological origin through the observation of their
afterglows and host galaxies till 1997. In this article, the recent progresses in observations
and theories, especially in the Swift and Fermi eras, are briefly reviewed. The standard
fireball model is described first. A detailed description on the origin of afterglows, i.e.,
synchrotron radiation of relativistic electrons which are accelerated by the shocks from the
interaction between the relativistic outflows and surrounding medium, is then presented.
The micro physics of shocks and the nonthermal radiation mechanisms is also addressed in
detail. In Section 3, the progenitors of different kinds of GRBs are introduced. Finally, a

short prospect is given.

Key words: radiation mechanism; gamma-ray bursts; neutron stars; black holes



