©
2019 2023

Theoretical Study on Shock Breakout Based on Steady Solutions of Relativistic
Radiation Mediated Shocks
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In this study, we developed a numerical code that enables the computation of
the structure of radiation mediated shocks (RMSs) from first principles, to explore the nature of
shock breakouts associated with phenomena such as supernovae and low-luminosity gamma-ray bursts.
Initially, we derived the structure of RMSs prior to the shock breakout, focusing on shocks with
propagation speeds ranging from 10% of the speed of light to a Lorentz factor of 20. We then focused
on shock breakouts occurring in regions where density gradually decreases, exploring the evolution
of the shock structure and the corresponding spectra of radiation released as the breakout
progresses, across the same range of propagation speeds.
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