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/What do we know about EoS, theoretically?
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ﬂertubative QCD can be used to propagate
constraints on EoS from 40ng down to 2.3ng
using solely the regierment of

e Stability
e Causality
* (Consistency
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Dark Matter Phase transition




Strongly interacting matter \
exhibits deconfined behavior in
the most massive neutron stars
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P(QM) ~ 88%
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P(FOPT) ~ 10 %

Dark Matter Phase transition
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We can use QCD input to
test underlying assumptions
of General Relativity and Dark Matter Phase transition

Standard model

P(FOPT) ~ 10 %




No interpolation function
No model uncertainties
No astrophysical input
No GR
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Are neutron stars made of QCD matter?

QCD ____Pulsars

QCD Pulsars

NS-observ.
QCD BH-hypothesis

Tyler Gorda, O.K, Aleksi Kurkela.; arXiv: 2204.11877 (accepted in Ap))

A strategy that encompasses all the possible inputs is
the one most likely to find a conflict between them
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QCD is responsible for the softening

1 Pulsars+A+QCD
0 Pulsars+A

Maximal
central densities

nlns]

Pressure: p [GeV/fm3]

109

10_1':

| W Pulsars+A+QCD

Pulsars+A
Prior

=

""" iéffect

.

of QCD
‘ 750 MeV/fm3
Maximal ———
central densities
0.2 0.5 1 1.5

Energy density: € [GeV/fm?3]

QCD pushes EoS towards conformality, softening at high densities




/ Quark Matter in the cores of neutron stars

14M@ 21\[/) MTO\/’
. 68% CI ¢, 0.8k PR T TR
95% C1 2, MEER B
—-— 68% CI GP i B e
0.6r
sl S04
- < 047 -
""""""""""""""" 0k B 68% CIcZ, |
T N s 95% CI ¢4
r D AR B —-— 68% CI GP
[ 11 : R e . A 0.0 N R LA S S TR
100 2My Moy 10 1.0 1.5 2.0 2.5
Baryon number density 7 [nga] Baryon chemical potential: p [GeV]
_1 p_ 1 ¢
=3 cT3 o

(@)}

(N}

e
Active degrees of freedom Ng

-}




