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CHIRAL IMBALANCE IN HADRON MATTER:
ITS MANIFESTATION IN PHOTON
POLARIZATION ASYMMETRIES

A. A. Andrianov %', V. A. Andrianov ¢, D. Espriu®, A.V. lakubovich °,
A. E. Putilova *

@ Saint Petersburg State University, Saint Petersburg, Russia
® Departament de Fisica Quantica i Astrofisica and Institut de Ciéncies del Cosmos,
Universitat de Barcelona, Barcelona, Spain

The possibility of the formation of a local parity breaking (LPB) in a quark-hadron medium is
examined as a result of chiral symmetry violation, i.e., the appearance of difference between the average
densities of right- and left-handed quarks in the fireball after heavy-ion collisions (HIC). Using the
effective meson Lagrangian motivated by QCD extended to the chiral medium, the properties of light
scalar and pseudoscalar mesons are analyzed. It is established that exotic decays of scalar mesons arise
due to mixing of 7 and ap vacuum states in the presence of chiral imbalance. The pion electromagnetic
form factor obtains a parity-odd supplement, which generates a photon polarization asymmetry in pion
polarizability. We conjecture that the above-mentioned properties of LPB can be revealed in experiments
at LHC, RHIC, FAIR and NICA accelerators.

P ccm TpuB ercs BO3MOXHOCTb 0Op 30B HHUS JIOK JIBHOTO H PYIISHHS MPOCTP HCTBEHHOH YETHOCTH
(JIHITY) B KB pK- OPOHHOHU cpesie K K pe3yabT T H PYLICHUS KUP JbHOW CUMMETPUH, T.e€. MOSBICHUS
HEHYJIeBOH p 3HOCTH MEXJIy CPEeJHUMH IUIOTHOCTAMH IIp BO- U JIEBOIOJLIPH30B HHBIX KB PKOB B ¢ ifep-
6oJ1e 1ocie CTOJIKHOBEHHS TSKeNbIX HOHOB. H ocHoBe 3(h(heKTHBHOrO ME30HHOIO JI Ip HXHU H , MOTH-
BrpoB HHOro KX]JI, 0606ImeHHOll H KHp JIBHYIO CPefy, H JIM3UPYIOTCS CBOIMCTB CK JIIPHBIX U IICEBIO-
CK JISIPHBIX ME30HOB. YCT HOBJIEHO, YTO 3K30THYECKHME P CII Jbl CK JIIPHBIX ME30HOB BO3HUK IOT HU3-3
CMeINVB HUA B KYyMHBIX COCTOSHHI 7 M ao IPU H JIMYUH KUP JIBHOTO AUcO J1 HC . DIEKTPOM THUTHBIHA
topM KTOp IHOHOB IOJYY €T MPOCTP HCTBEHHO-HEYETHYI 100 BKY, KOTOp S TeHepupyeT (POTOHHYIO
HONISPU3 LIOHHYI0 CHMMETPHIO B NHOHHOW MONISpU3yeMOCTH. MBI IOJ T' €M, YTO BBIIEYNOMSHYTHIE
cBoiictB  Me3oHoB B JIHITY moryt ObITh 0OH pyXeHbl B aKcnepumeHT X H yckopureasx LHC, RHIC,
FAIR u NICA.

PACS: 12.38.-t; 12.38.Mh; 12.40.-y; 13.25.Jx
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