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Airm of Che Zal ,é

investigation of the
phase diagram of QCD
beyond mean field level
in NJL framework




I. introdwuction o Che proé/em

one challenging problem of quantum

chromodynamics is

the study of phase
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2. the efFective rode/

how to give a reliable description in the region
around the critical values of chemical potential?

any perturbative expansion
of QCD is completely
unreliable and an exact

we have to accept a good compromise.
an effective model:
the Nambu--Jona-Lasinio




2.1 Napibe——Jona—Llasinio

The NJL model of QCD mimics the quark-quark
interaction mediated by gluons with an effective
point-like four fermion interaction

pro
a simple approach to the

description of chiral symmetry




2.2 ZAe 55@/%:’173 po/nz‘ : Zhe NITL Lagrangfan

For the description of hot, dense Fermi-systems, with
strong short-range interactions we consider a
Lagrangian with internal degrees of freedom (2-flavor,
3-color), with a current —current-type four-Fermion
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2.3 ZV?e parZ(/Z‘/on Function

" . . ﬁ 3
the partition function Z=/[dq] [dq] exp [/0 dT/dM] Q=-ThhZz

Hubbard-Stratonovich auxiliary fields
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exp [Tr (In 5~1)] }




3. Zhe riean Fie/d qpproxfmaz‘/on

how to calculate this?

2 = [ [d8a)4A%) do] ] {exp [ / ar [ & (— Sl Aiéf)

exp [Tr (InS~1)] }

the mean field approximation (MFA)
decompose bosonic collective fields into a

homogeneous MF part J + \Qctuation par

order parameter:
characterization of phase structure

correlations
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H. Grigorian, Phys. Part. Nucl. Lett. 4, 223 (2007) [arXiv:hep-ph/0602238].
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the phase diagrart MF
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4 whad aboed Fluctuations?
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4.1 meSon po/ arizalion funclions and rasses
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4.2 Zhe pl‘on MASS
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the phase diagrart MF
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250

Z‘/?e ﬁ/?dxfe a//‘aﬁrd/n revisited
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QGP probed in RHIC is far to be a

perfect liquid; an explanation: Region dominated by strong
strong correlations in the plasma correlated states with

Shuryak and Zahed (PRL, a lifetime > 4 fm/c

2003)




SUMMAY and out/. oo,é

fluctuations are included in Gaussian approximation beyond MF

some properties of mesons are studied
diquark calculations almost finished
new insight for phase diagram; important for HIC and CSs

color and electrical neutrality, beta-equilibrium to be implemented
investigation of BEC-BCS crossover (strong coupling)




—— e —

Thanks for your attention




