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Was GW170817 indeed a merger of two neutron
stars?

Tuesday 11 September 2018 11:30 (20 minutes)

The merger of two compact stars is the celebrated event in Astrophysics which provides highest baryon den-
sities and temperatures simultaneously as well as compact objects at the limit of stability, most likely in a
transition stage to a black hole which, triggered by a gravitational wave signal, is then observable in all wave-
lengths of the electromagnetic spectrum, in some cases also in neutrinos.
The first example of such an event is GW170817 [1] which marks the begin of the era of multi-messenger
Astronomy and is traditionally referred to as “neutron star (NS) merger”. With a total mass of 2.73 M⊙ its
progenitor was most likely a binary system like the Hulse-Taylor system of the “double pulsar”system J0737-
3039 with stars of the typical binary radio pulsar mass of 1.35 M⊙ involved. We discuss the characteristic
features of an equation of state (EoS) of compact star matter with a strong phase transition that would allow
for the occurrence of mass twin compact stars in that mass range as a consequence of a “third family”branch
of hybrid stars (HSs) in the mass range from ˜1.3 to ˜2.0 M⊙ [2-5]. This offers the possibility of a scenario
of HS-NS or HS-HS merger for GW170817 which should therefore be taken into consideration when implica-
tions of GW170817 for nuclear and particle physics are discussed. If the NICER experiment on board of the
ISS would measure a large radius of ˜14 km for the nearest millisecond pulsar PSR J0437-4715, this would give
strong support to the idea that a HS was involved in GW170817 [2].
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