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Study of Radiation Dominated Shock Waves in Gamma-Ray Burst Jets
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The aim of this study is to investigate the effect of the shocks produced in the
relativistic jet on the emission properties of gamma-ray bursts. The research is carried out mainly based
on (1) steady state solution of radiation dominated shock waves in one dimension and (2) hydrodynamical
simulation of relativistic jet in multi-dimensions.

In the case of (1), it is found that the energy spectrum of photons within the dissipation region of the
radiation dominated shocks becomes highly non-thermal due to the multiple scattering by electrons. In the
case of (2), it is found that the production of shocks which generates non-thermal photons are an
inherent feature of relativistic jet. These results suggest that the radiation dominated shocks are the
origin of the non-thermal spectrum observed in gamma-ray bursts.
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