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Neutron Stars
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Neutron-Star Mergers

*+ Dense matter reaching temperatures of many tens of MeV

Phys.Rev.Lett. 122 (2019) 6, 061101 e-Print: 1807.03684
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QCD Phase Diagram

Current input
from different
(first-principle
and effective)
theories and
experiments
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Gravitational Wave Data

* Several measurements from neutron-star mergers but only
GW170817 provided electromagnetic counterparts and a
relevant measurement of the tidal deformability
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Isospin and Strangeness

* Deconfinement to quark matter and phase diagrams also
depend on strangeness fraction Y¢ and isospin fraction Y,
(or hadronic/quark charge Yg)

Hadronic Quark

* For strange matter
(Y¢#0) there is no
simple relation ¢

>

between
fractions o o0
1 1 ,l,,[Melv(')]w -04
Vg Whinsills Evocss 935
Q I + 2 2 S, = ‘ Hadronic/Quark -

p= pp + Youq + Ysus.

Phys.Rev.D 102 (2020) 7, 076016
e-Print: 2004.03039 [nucl-th] and 0
J.Phys.Conf.Ser. 1602 (2020) 1, 012013 s00°
e-Print: 2010.00996 [nucl-th]



https://arxiv.org/abs/2004.03039
https://arxiv.org/abs/2010.00996

Magnetic Fields

* Deconfinement to quark matter and phase diagrams also
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Magnetic Fields

* Neutron-star vs. heavy-ion collision matter also change

dependence on B e-Print: 2304.02454 [nucl-th]
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+x Phase transition takes place at larger yg and is stronger for
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Conclusions and Outlook
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* Neutron-star matter allows
access to strange and
highly isospin-asymmetric
matter at large densities : | Laco saco

* Neutron-star mergers will

very soon also inform us
about dense and hot matter | =« .
(Whlle aISO Strange and o i IIIHI]IOO 1 iiiiHil@ —t HIHI102
highly isospin asymmetric)

Temperature

* The multidimensional QCD phase diagram is slowly

becoming constrained » MUSES cyberinfrastructure
https://muses.physics.illinois.edu/
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