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HIGH-DENSITY MATTER IN 
EFFECTIVE THEORY



Parity doubling of baryons

❑Lattice QCD at zero μ                         [Aarts et al., 2016]

❑Survival mass 𝑚𝑁 ≈ 𝑚0 ≠ 0      [DeTar, Kunihiro, 1989]



Emergent parity doubling

❑Chiral EFT of π, ω and χ (dilaton): scale inv.

❑Interplay between the 𝑚𝑁 and ωNN int.

[Paeng et al., (2013)]



Trace anomaly with parity doubling

❑Trace of EMT = 𝑓(𝑚0)

❑Skyrme model with χ at high density

Scale invariance in the half-skyrmion phase

[Paeng et al., (2016,17)]



Summary
✓Centers of maximally massive NSs may contain 

conformal matter.

✓Maximum in 𝑐𝑠
2 consistent with percolation 

threshold.

❑Baryons at high density → CS restoration

▪ 𝛾 < 1.75 at 𝜀 ≈ 400 − 700 MeV/fm³

▪ 𝑐𝑠
2 > 1/3 at 

𝜌𝐵

𝜌0
≈ 2 − 3

❑Emergence of (pseudo-)conformal symmetry

Marczenko, Redlich, CS, 

Astrophys.J.Lett. & Phys.Rev.D (2022) 
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