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This paper explores the duality between chiral symmetry breaking and
charged pion condensation within the Polyakov extended Nambu-Jona-Lasinio
(PNJL) model, which incorporates confinement phenomena absent in the traditional
framework of NJL model that describes only chiral dynamics. The PNJL model
in addition incorporates the Polyakov loop to include confinement and the
confinement—deconfinement transition, enabling a more comprehensive exploration of
QCD phase structure under conditions of finite temperature and baryon density. The
thermodynamic potential of dense quark matter with isospin and chiral imbalances
obtained in PNJL model is analyzed. It is shown analytically that the duality between
chiral symmetry breaking and charged pion condensation remains intact in PNJL
model across both confined and deconfined phases, i.e., regardless of the value of
the Polyakov loop.

Hccenenyercst 1yanbHOCTb MeXKAy HapylleHHeM KHpajJbHOH CUMMETPHU U KOHJEH-
cauuel 3apsiKeHHbIX NMHOHOB B paMkax Mozeau [losnsikoBa, pacwupeHHod Ham6y-—
Howna-Jlasunuo (PNJL), koTopasi BKJoUaeT B ceOst siBJeHUSI KOH(MAHHMEHTa, OTCYT-
CTBYIOLIMe B TPaJULHOHHBIX paMKax moaeau NJL, onuceiBaroiiell ToabKO KHPaJIbHYIO
nuHamuky. B momenbr PNJL nomosmnutensHo BxonuT mnetisi IlossikoBa, 4ToObl BKJIIO-
YUTb KOH(AaWHMEHT U Mepexol KoH(paHHMeHT—IeKoH(paHHMEHT, UTO M03BOJsIET OoJjee
MOJIHO HccenoBath (pasoByo cTpykTypy KX]I B ycnoBUSAX KOHEUHOH TeMIlepaTtypel
¥ GApUOHHOH TMJIOTHOCTH. AHAJIU3HUPYETCS TePMOJUHAMHUYECKHH MOTEHIHAJ MJIOTHOMH
KBapKOBOH MaTepuy ¢ U30CIHHOBBIM U KHpaJbHBEIM AHcOajaHCaMU, MOJYYeHHbIH B MO-
nesu PNJL. AHalUTHUECKH TTOKA3aHO, UTO AYajbHOCTh MEX/y HapylleHHeM KHpaJb-
HOH CUMMETDPHH U KOHJAeHcaluel 3apsiKeHHBIX MHOHOB coxpaHsercs B PNJL-monenn
KaK B OTpaHMYeHHOH, Tak M B JeKOH(HHHPOBAaHHOH (aszax, T.e. He3aBHCUMO OT
BeJIMYMHBI neTnu [lossikoBa.
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