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AT FINITE TEMPERATURE
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@ Institute of Theoretical Physics, University of Wroclaw, Wroclaw, Poland
® Joint Institute for Nuclear Research, Dubna
¢ National Research Nuclear University MEPhI, Moscow
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We investigate the effect of composite pions on the behavior of the chiral condensate at finite
temperature within the Polyakov-loop improved NJL model. To this end, we treat quark—antiquark
correlations in the pion channel (bound states and scattering continuum) within the Beth—Uhlenbeck
approach that uses medium-dependent phase shifts. A striking medium effect is the Mott transition,
which occurs when the binding energy vanishes and the discrete pion bound state merges the continuum.
This transition is triggered by the lowering of the continuum edge due to the chiral restoration transition.
This in turn also entails a modification of the Polyakov-loop so that the SU(3) center symmetry gets
broken at finite temperature and dynamical quarks (and gluons) appear in the system, taking over the
role of the dominant degrees of freedom from the pions. At low temperatures our model reproduces
the chiral perturbation theory result for the chiral condensate, while at high temperatures the PNJL
model result is recovered. The new aspect of the current work is a consistent treatment of the chiral
restoration transition region within the Beth—Uhlenbeck approach on the basis of mesonic phase shifts
for the treatment of the correlations.

M5l u3yd eM BIIHsSHHE COCT BHOTO MMOH H IIOBEIEHHE KUD JIBHOTO KOHIEHC T MPH KOHEYHOU TeM-
nep type B p MK X monenu HWUJI ¢ netneii [Mongkos . C 3Toi LIeNIbI0 p CCMOTPEHbI KB PK- HTUKB PKOBBIE
KOppeJsIUY B IIHOHHOM K H Jie (CBI3 HHOE COCTOSHHE M KOHTHHYYM P CCESHUS) B P MK X IpHOIHXe-
Hus Ber—YineHOek , B KOTOPOM HCIIOJIb3YeTCd ONMC HHME COBUI ¢ 3, 3 BUCAIIErO OT cpenbl. SIpKuM
NpUMEPOM BIIMSHUS cpelbl siBdeTcss adekT MOTT , BO3HUK IOMIMI, KOIN ®SHEprusl CBA3M CTPEMUTCS
K Hy/II0 U JUCKPETHOE CB43 HHOE COCTOSHUE IUOH IIOIJIOLI €TCd KOHTHHYYMOM. DTOT Hepexon X p K-
TepHU3yeTcsd CHUXEHHUEM ID HUIIbI KOHTHHYYM , CBSI3 HHBIM C BOCCT HOBJIEHHEM KHp JIbHOH CHMMETpHUH.
D10, B CBOIO Ouepenb, T KxXe BiaederT 3 coboil Mogucuk nuio neriu ITonsdkoB T KuM o6p 30M, 4TO
tentp JbH s SU(3)-cHMMeTpHsl H PyII eTCs HpU KOHEYHOH TeMIep Type, B CHCTEME MOSBIAIOTCS
IUH MHYeCKHe KB PKU (M IIIIOOHBI), KOTOpble OepyT H cebsd posb JOMUHUPYIOLINX CTeleHeil cBOOOMbI
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ol . IIpy HU3KUX TeMmrep Typ X H LI MOJEJb BOCHPOU3BOAUT PE3YNbT Thl KHP JIBbHOMH TEOPUH BO3MY-
IIeHU 71 KUP JIBHOTO KOHAEHC T , IIPH BBICOKHX TEMIIEP TYp X BOCIIPOM3BOIUTCA PE3yNIbT T MOIETH
ITHWJI. HoBblif cHekT Tekymeidl p 60TbI — 3TO COINT COB HHOE OIMC HHe OO CTH Hepexoi Kup Jib-
HOTO BOCCT HOBJIEHHS B P MK X moxxon ber—YmenGex ¢ MCIonb30B HHEM ¢ 30BBIX CIIBUTOB ME30HOB
JUIsL ONIMC HUSI KOPPENSILUii.

PACS: 05.30.-d; 12.39.-x; 12.40.Ee; 21.60.Gx; 24.85.4+p
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