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Isospin asymmetric, chiral imbalanced dense quark
matter in the framework of NJL, model.
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Isospin asymmetry is the well-known property of dense quark matter, which exists in the compact stars and
is produced in heavy ion collisions. On the other hand, the formation of dense quark matter in both of these
cases is usually accompanied by a magnetic field strong enough to promote chiral magnetic effect (CME).

To investigate quark matter under these conditions, we take into account barion - p g, isospin -y and chiral
isospin — p115 chemical potentials and study QCD phase diagram using NJL4 model generalized to two massive
u- and d- quarks that could condense into the pion condensation.

At first, we have shown that the chiral isospin chemical potential ;175 generates pion condensation in isospin
asymmetric quark matter. Also, we have found some interesting discrete symmetry (duality) between chiral
and pion condensates in the case of massless quarks, which stay relatively instructive even if the quarks are
massive.

To describe hot dense quark matter, in addition to the above-mentioned chemical potentials, we introduce
non-zero temperatures into consideration and compare our NJL4-model results with the known lattice inves-
tigations. For example, we have shown that dependences of the critical temperature 7t on the chiral chemical
potential for lattice and NJLy4 are qualitatively similar.

Primary author: Dr KHUNJUA, Tamaz (Moscow State University)

Co-authors: DrKLIMENKO, Konstantin (Logunov Institute for High Energy Physics, NRC "Kurchatov Institute”,
Protvino, Moscow Region, Russia); Dr ZHOKHOV, Roman (Pushkov Institute of Terrestrial Magnetism, Ionosphere
and Radiowave Propagation (IZMIRAN), Troitsk, Moscow, Russia)

Presenter: Dr KHUNJUA, Tamaz (Moscow State University)

Session Classification: Poster Session



