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Exploring Massive Stellar Collapse via
Numerical Relativity
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Abstract: There are significant progresses in
Numerical Relativity, in which Einstein’s
equation is solved numerically, thanks to the
recent advanced efforts and studies. For
example, simulations of black hole formation in
the collapse of massive stellar core, and
calculations of gravitational waveforms from
binary neutron star merger become possible. In
this article, first, I will briey address the principle
differences between simulating in Newtonian
theory and in general relativity, aiming at
introducing readers into the world of numerical
relativity. Then, some recent results such as
criteria of prompt black hole formation in
gravitational collapse of massive stellar core, and
formation mechanism of black hole surrounded
by accretion torus, will be reported. Finally, one
of the hottest topics in Numerical Relativity, that
is, Numerical Relativity with microphysics (a
finite temperature nuclear equation of state, weak
interactions such as electron capture and
neutrino cooling), will be mentioned.
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