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Gamma-ray bursts (GRBs) are among the most violent phenomena in the Universe. Just one
GRB may emit as much energy as ten billion Suns. In the few seconds of its life, a GRB
may outshine its own galaxy.

The central engine of GRBs is however still unknown. In order to solve this enigma,
numerical solutions (simulations) of the Einstein, matter, and magnetic—field equations
must be obtained. One type of GRBs (short in duration) is thought to originate from the
merger of binary neutron star systems (BNSs). By investigating such systems in my
simulations, I see the growth and organization of the initially small magnetic field in
a funnel-like shape that may contain the jet that produces GRBs. This is a step forward
the understanding of this mysterious phenomenon.

The other part of my work focused on computing gravitational waves, to provide templates
for gravitational-wave detectors, like the KAGRA project recently started in Japan.
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Gamma-ray bursts (GRBs) and gravitational
waves are two the open mysteries of
astrophysics. Many observations of GRBs
are now available and detectors of
gravitational radiation are operating,
even though no detection has been made to
date. For both subjects simulations are
necessary, to understand and facilitate
observations. I contribute to this topic
with my own code and work.
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The aim is the study of the generation
(central engine) of one type of GRBs and
of the gravitational waves they may emit
I focus in particular on Dbinary
neutron—star mergers

3. WDk

I perform numerical simulations with my
general-relativistic
magneto—hydrodynamics code, on varying
spacetime. I analyze and interpret the
results.

4. FFFERSR
I made advances in the accuracy of
simulations involving astrophysical

magnetic fields, leading to a partial
possible description of the generating
mechanism of some short GRBs. The results
are summarized in the figures below, which
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show the growth and organization of the
magnetic field in the accretion disc
around the black hole formed after the

merger.




Additionally,
I computed
waveforms and analyzed them in conjunction

accurate gravitational
with analytic methods, providing
numerical data for use in data analysis for
the detectors.
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