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Failure of NJL models Quasiparticles Meet Virial Expansion
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In NJL-type models, the chemical potential is dressed as
po=p—2Gyny.
This is problematic even at up = 0, finite T: 0.4 |
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At high densities, NJL fails (again!): ) NJL-type model beyond Gaussian:
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The thermodynamic pressure

The thermodynamic potential in the Luttinger-Ward framework reads

Pur = Pop(T, 1) — V(i)

Q[S] = —Trln (S — %) — Tr (SY) + @[9), =nyT — V(ny).
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St =81 - 2[9].
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Within Hartree-Fock approximation: n'  On
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Local interaction: The QP chemical potential can be identified as piqp = T'Inn.

N The standard NJL at 7' = 0 admits a virial form
Q(n) = —TrIn (S, =) = Sn+U(n),
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Generally U becomes a functiona This rigorously connects a virial expansion to a QP model.
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For a confining potential:

V() = 3mb @ S-matrix formulation of statistical mechanics: phase shifts
g+ g @ Liquid State Physics: radial distribution function
e @ Self-energy and Virial Expansion; Dense Matter EoSs; TOVs
€ Vsm (Nﬂ) pn—0_ bV/2 @ Coulomb Gauge QCD reformulated as a density functional
V(’I“) — b > br + O(/LIR),
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