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Introduction

Pulsar structures Observations and Constraints:

quark-hybrid - raditional neuiron star PSR J0740+6620
| =y M=2.08 + 0.07 Mg; Fonseca 2021
I M=2.1413-30M; Cromartie 2019
poncondensatle PSR J0348+0432
M =2.01 + 0.04 M; Antoniadis 2013
Fe PSR J1614-2230
oeen® | M =1.908 + 0.016 My; Arzoumanian2018

"7, | PSRJ2215+5135

hyperon
star

(u,d.s quarks)

y S‘t’,%s%’r‘;'e M=2.27f8ng@; Linares 2018
strange slar PSR 10952+0607
e M =2.35 + 0.17 M; Romani 2022
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2ol O Mass-radius measurements by NICER:
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2.5 R =12.39712% km, M = 2.07213:987 01
0 R = 13.70727 km, M = 2.08 M,
5“ - M. C. Miller et al., Astrophys. J. Lett., 887, L24 (2019).
= 15@ T. E. Riley et al., Astrophys. J. Lett., 887, L21 (2019).
i PSR J0030+0451
Lof R=12.711113 xm, M = 1.347%1% M5
0.5 R =13.0211'2¢ km, M = 1.4470 1% My
- M. C. Miller et al., Astrophys. J. Lett., 918, L28 (2021).
T. E. Riley et al., Astrophys. J. Lett., 918, .27 (2021).
Annala 2018
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Introduction Diysics LETTERS

Mass of quark core (M)

https://doi.org/10.1038/s41567-020-0914-9

'.) Check for updates ‘

OPEN
Evidence for quark-matter cores in massive

neutron stars

Eemeli Annala®?, Tyler Gorda©®?2™, Aleksi Kurkela®34™, Joonas Nattila ©5%” and Aleksi Vuorinen®1™

New speed-of-sound interpolation.
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Theoretical Framework
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Results

The EOSs
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Results

The EOS stiffness
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The mass-radius relation
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Results

Mass-radius
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Results

Maximum mass NS mixed phase Radius
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Results

G, dependence of phase transition density
and central density of NS

Gy (Gs)
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Summary

» The global properties of maximum mass NSs are sensitive to
the strength of the maximum sound velocity of the EOS;

> ltis possible for a relatively large radius of the mixed phase to
exist in the core of maximum mass NSs,

» Gy exhibit a slight correlation with the NS central density.
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