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Phase diagram map for
core-collapse supernovae
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Phase diagram map for
neutron star merger
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Supernova EoS and neutron matter EoS
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Darametrising our ignorance

* Construct most generic family of NS-matter EOSs
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Constraining tidal deformability

 Can explore statistics of all properties of our |0? models.

» In particular can study PDF of tidal deformability: A

* LIGO has already
set upper limit:

Aq4 < 800

*Our sample
naturally sets a
lower limit:
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VWhat about phase transitions?

* All EOSs so far are purely hadronic; a conservative but
probably reasonable assumption.

* What about the possibility of phase transitions!?

* [hese are not trivial but not too difficult to model.
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Mass-radius relations

Presence of a phase transition
eads to second stable branch
and “‘twin-star’ models.
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Classification of neutron star twins

Mass / Solar Mass
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Constraining tidal deformabillity: PTs

 Can repeat considerations with EOSs having PTs

» Lower limit much weaker: A; 4 > 35

* Large masses have
sharp cut-off on
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Supernova EoS with

r_|10§‘ ““““““““ "“2‘1 “““ H‘HH\HH‘\HHHH‘\H% —_—
o0 = flow constraint = it
é 1 02% = symmetric matter (T=0) : é
2 3
=10 O =
Q-‘IOOTHHHH‘\HHH\‘HH\HH‘H\: :HHHH‘\HT -
1 2 3 4 5
p/psat
T/ T (c) % mm 50 M, (explosion)
--- 50Mg (failed)
quark-gluon |- - 12Mg
plasma
- s
T
1 s black-hole .
E hadron-quark . formation
mixed phase l

= —

t

0 (core bounce)

Fischer, Bastian, Wu, Typel, Klahn, Blaschke 2017

a phase transition

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

HHHH\‘H\HHH‘\H%

(b) =

;\‘\HHHH‘\HT

4 5

sat

Radius [km]




Supernova EoS with a phase transition

L, [1052 erg s_l]

(E,) [MeV]

Detected events per bin (2 ms)
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