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QCD Phase Diagram

0 µc

Tc

Hadron Gas

Critical Point

Nuclear Matter

QGP

CSC

Baryon Chemical Potential

T
em

p
er
at
u
re

2 / 15



Parity Doubling in Lattice QCD Aarts et al, JHEP 1706, 034 (2017)
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Parity Doubling for Light Baryons Aarts et al, PRD 99 (2019)
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Parity Doubling for Light Baryons Aarts et al, PRD 99 (2019)
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Parity Doubling in SU(2) Chiral Models DeTar, Kunihiro PRD 39 (1989)
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Hybrid Quark-Meson-Nucleon Model Benić, Mishustin, Sasaki, PRD 91 (2015)

Parity Doublet Model + Quark-Meson Coupling
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Phase Structure with Sequential Transitions
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Parity Doubling and Characteristics of Neutron Stars

Neutron star conditions:
β-equilibrium
charge neutrality

P(ρ)↔ TOV Equation↔ M(r)
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Astrophysical Constraints

Neutron star cooling
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From Constraints to Phase Diagram
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Repulsive Quark-Vector Interactions
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Mass-radius and Particle Content
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Conclusions

Hybrid QMN model - unified framework for cold and dense matter:

Parity doubling has an influence on NS phenomenology

Astrophysical constraints → CP at low T or even absent
2 M� NS with chirally restored but confined core

quarkyonic matter?

No deconfined neutron-star cores
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Thank You
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