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Fate of hadrons in matter

Unbroken chiral symmetry = parity doubling
dIn reality, the mass different is huge.
ADegenerate parity partners at high T /pg as

signatures of chiral symmetry restoration!
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Net proton vs. baryon number fluct.

)(f sensitive to the QCD phase transition

—>Net proton fluctuations as a good proxy for
net baryon fluctuations: folklore

v'Nucleon parity doublet: N(939) & N*(1535)

= Mean: (Np) = ﬁ:f = ﬁ:f + Ky

» Variance: ({NpdNRB) = k5 = k3T + Ky~ + 27~
= Cumulants = susceptibilities:

mf:VTgxf XQB:X;JF%-XQ__%—ZXQ_
= Sign and strength of x5, ~?



DeTar-Kunihiro/Parity doublet model

ASU(2) chiral transformation of 2 nucleons
- how to assign 2 indep. rotation to them?

i —= g, ViR = g ~ Ui (1/2,0) Wy (0,1/2)
o — gribop. Wop — gor ~ Uor 1 (0.1/2) top:(1/2,0)
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Parity doubling of baryons
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:ISurvivaI MasSS My = My %+ () [DeTar, Kunihiro, 1989]
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Thermodynamics of parity doubler

Linear sigma model for (o,m), w, (N,N*) & MF
JdNew chemical potentials p,,- for N,N*
JdSetattheend puy = puy = up — guw
JSusceptibilities from thermodynamics pot.
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Correlations between N & N*

- | . \ Qx5 dominated by
‘ positive-parity fluct.
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Liquid-gas vs. chiral
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Liquid-gas vs. chiral
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dincreasing T =2 2 peaks getting closer
dQualitative difference of x3 ¥ from x5~

Stronger signal left in x5
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X2/ X1 along the phase boundary
¥ CP of LG ¥ QCD CP
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AThe net-proton fluctuations do not necessarily
reflect the net-baryon fluctuations at the
chiral phase boundary.



SUMMARY



Concluding remarks

(INegative correlation between N and N*

EI)(++ ~proton may not reflect y5 at the chiral

ohase boundary.

dProposition: x2 '~ " in other non-

oerturbative approaches.
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