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Why chiral mixing?

Q. Do we see any signal of chiral symmetry
restoration in dilepton measurement?

Light vector mesons change their properties
in hot/dense matter --- X -sym. restoration?

J1The best way: V spectrum vs. A spectrum

JAxial-vector mesons can show up in vector
spectrum in a medium!

<VV\V> < chiral mixing 2 <AA>



Chiral mixing in hot matter



Low-energy theorem

for low 1’ :‘S 117 [Dey, Eletsky and loffe (90)]
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[Hohler, Rapp ('14,'16)]
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JdWeinberg SRs [Weinberg (‘67); Kapusta, Shuryak (‘94)]

JdVector SF & ansatz for al mass and width
v'Reduction of al mass, width broadening
v'Role of higher-lying states: p’, al’,




Chiral mixing in dense matter



[Domokos, Harvey ('07)]

Holographic approach
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[Harada, CS ('09)]

Chiral mixing induced by WZW

dWess-Zumino-Witten term [Kaiser, Meissner (‘90)]
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JMixing strength: C=0.1 GeV at 0o
= vs. AdS/QCD 2 C=1GeV at po
» Why so large? --- higher-lying states in large Nc
= Vector condensation at 0 o!?
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[Sakai and Sugimoto (2005)]

VDM from holography

dInfinite tower of vector mesons

Zx p, * Gpurnc P
V2N Pn  JdppTm ¢

n=>0 ?nf'}” 4
JApproximately saturated by the lowest 4
n 0 1 2
PDG 776 1465 1720
SS 776 1607 2435

F(0)=131—-0.35+0.05—-0.01 = 1.00



Spectral functlon Not BW
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Dilepton rates at T = 100 MeV

QPropagator using Dy =s —m , +impa,Tpa(s)
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A missing piece: parity doubling
<AA> > <VV>



Set-up (1)
JMass difference = order parameter

= Chiral restoration 2 <0 >
= Density effect 2 <wWo>

JParity doublet model

} Chiral MF models

TenNs200 MeV:

- < JINAV M vTc at 1 =0

v'Nuclear ground state



Set-up (2)
dMasses of @ meson and fi(1420)?

" Screening mass in LQCD: modification sets in at Tc
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[Cheng et al., ("11)]

Assumptions:
»om(gq)=0atTc
»om(s)=0at1.2Tc
» Constant mass

of vector states



Spectral functlon at T =50 I\/IeV
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Dilepton rates at T = 50 MeV
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Dilepton rates at T =50 MeV
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Dilepton rates at T =50 MeV
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Summary

JParity doubling of vector mesons
" Chiral mixing: temp.-induced vs. density-induced

(decrease) (increase)
[Harada, CS, Weise (‘08)]

A Chiral symmetry restoration

= 0, w sector: enhancement below vac mass,
screened by many-body effects?

= ¢ sector: peak above m¢ due to the mixing,
another peak below m¢ if not too close to CSR



