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Abstract: Binary neutron stars are among the most important sources of gravitational waves which are expected to be detected by the current or next
generation of gravitational wave detectors, such as LIGO and Virgo, and they are also thought to be at the origin of very important astrophysical
phenomena, such as short gamma-ray bursts. In order to describe the dynamics of these events one needs to solve the full set of general relativistic
magnetohydrodynamics equations through the use of parallel numerical codes. | will report on some recent results obtained with the use of the fully
general relativistic magnetohydrodynamic code Whisky in simulating binary neutron stars which inspiral and merge forming an hypermassive
neutron star which eventually collapses to form a black hole surrounded by a torus. | will in particular describe how mass, equation of state and
magnetic fields can affect the dynamics and consequently the gravitational waves emitted by these systems and discuss about their possible
connection with the formation of short gammaray bursts.
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*BaLott, et al., PRD (2005)

‘BaLottL, Hawke, Rezzolla, Schnetter, PRL (2005)
‘BalLottL, Rezzolla, PRL (2006)

‘Baiottt, Hawke, Rezzolla CRG (2007)
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COLLAPSE OF MODEL Bl (J/M*=1.09)
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COLLAPSE OF MODEL Bl (J/M*1.09)
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a ratio of J/M° less than 1T
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Tims]= 0.3

TM] = 1373

0.0 6.1E+14

Density lafem™30
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Tims] = 0.07

TM] = 503

0.0 6.1E+14

Density [afem™31
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Density [afem™31
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Tims] = 0.07

™ = 712

0.0 6.1E+14

Density [afem™3]
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of 10* Gauss leads fto

both in the low-mass and
in the high-mass case.

In the high-mass
case the magnetic
pressure delays the
collapse To BH.
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We have computed the _t
overiap between The Y i
different waveforms: -
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The torus undergoes initial rapid
accretion but then settles to be:

Average size (z-x):
Average density: ~10
Average temperature: ~10°

Average mass: <U.1 M-
20-

C )
el

BH paramefters:
Mass: 2.9 (high-mass case)
'J/M?: 0.8
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We have considered the inspiral and merger of 7 irrotational
binaries with variable total mass and mass ratio
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Total initial mass chosen to have prompt collapse to BH
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