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what Ls the parltg—doubtet moolel?




The paritg—doubtet model

Motivation: evidence for the existence of massive baryon parity doublet

above chiral symmetry restoration transition
THE MODEL (DeTar, Kunihiro,1989):

Consider two massless Dirac fermions of opposite parity
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Parity-doublet model
Singlet model




Nuclear wmatter




Singlet model: chiral limit




Energy per particle
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The nueleon sig ma term
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Squared pion mass
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The chiral transttion

Pion-mass dependence
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The chiral transition at g =0

Second order transition in chiral limit
Continuous crossover for finite pion mass
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Singlet model: 7' = 0 Parity-doublet model: 7' =0
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Gap equation {doublet model). ng = 0.0000000106289ng
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Chiral limit




«  Physical solution
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Physical pion mass
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dng/dng

Compressibilities: chiral limit p-{(p+ +p-)

ignoring interactions
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Sumnia rg

¢ The parity doublet model, and its phase structure offers an
interesting playground for many detailed calculations.

® Much can be learned by comparing singlet and doublet models. Also
comparing physical pion mass with chiral limit.

¢ The dynamics of the chiral transition at finite density and zero
temperature is very interesting.

BUT a model ... i1s a model

e Uncertainties in the phenomenological parametrisation of the effective
potential for meson degrees of freedom.

e Correlation between the liquid gas transition and the chiral transition. Is
that "physical”?

e Non linear effects are playing an important role (ambiguities in the value of
the sigma term, long delays for the chiral transition, etc)

e Clearly input from QCD would be much needed



