On the origin of the peak of the sound velocity for

isospin imbalanced strongly interacting matter

Alejandro Ayala
in collaboration with
R.L.S Farias, B.S. Lopes and L.C. Parra
Phys. Lett. B 864, 139396 (2025)

ISMD Corfu, September 2025

Instituto de

Ciencias
Nucleares
UNAM

Zaa <an

Alejanaro (ICN-UNAM) ISMD 2025 ISMD Corfu, September 2025 1 /40



Oultline

Motivation: QCD phase diagram in the T, g, | space:
Isospin-asymmetric matter. Relevance for neutron stars and the
equation of state.

Multi-dimensional QCD phase diagram and dualities (Chiral Symmetry
Breaking , Charged Pion Condensation)

The sign problem at finite g; absence of sign problem at finite .

NJL and quark-meson model (mean field). Strengths: reasonable
pressure and density descriptions. Limitations: difficulty in reproducing
cZ peak.

Linear Sigma Model with quarks; particles treated as quantum fields.

Goldstone dynamics and sigma—pion mixing as origin of the ¢2
peak, which exceeds conformal bound, matching lattice results.

Conclusions.
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Isospin imbalanced strongly interacting matter

Consequences of isospin asymmetr
matter:

Excess of neutrons over proton:
Excess of over *
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Isospin imbalanced strongly interacting matter: NS's
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