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Binary neutron star merger
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Accurate prediction of observable signal(s)

Relation to microscopic models of strongly-
interacting matter

Astrophysics probes

phase of hot and dense
matter ?
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Hot and dense phases of matter ?

1013

(W
-
[a—
(\®)

Fm
ja l)
= Quarks and Gluons
- . .
< Critical point?
%._ k\\,/' DGCO/? 2
, _/09
s
i » Hadrons 9
% %)
& ,\92@
q :
Color Super-
Neutron stars conductor?
; G

Nuclei Net baryon density



Inaccessible 1n heavy-1on collisions

Working hypothesis:

“Quark matter exists 1n
massive neutron stars.”
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“I1st— order phase transition”
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e~ capture
supernovae SN1987A Mg remnant < 1.65 Mg
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vacuum medium dependence
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v — signal (@ Super-Kamiokande (d ~ 10 kpc)
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The Nobel Prize in Physics 1993
Russell A. Hulse, Joseph H. Taylor Jr.

"for the discovery of a new type of pulsar, a discovery
that has opened up new possibilities for the study of
gravitation"
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15t binary neutron star merger
detection: GW170817




Binary neutron star merger : 1.35 — 1.35 Mg (GW170817)

18—order phase transition
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Binary neutron star merger : 1.35 — 1.35 Mg (GW170817)

18—order phase transition
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Novel road to explosions of very
massive stars > 40 — 50 M,

“The progenitor was so bright that
it probably belonged to a class of
stars called Luminous Blue
Variables (LBVs)”

Supernova 2005gl in Galaxy NGC 266
Hubble Space Telescope = WFPC2

Remnants: massive neutron stars ~ 2 M
Additional neutrino burst

GW-signal from neutron-star mergers
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