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Introduction Results: NJL vs. QM Results: model vs. lattice Conclusions

Observations on the Phase Diagram of QCD
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Results: NJL vs. QM Results: model vs. lattice Conclusions
Phase structure of the strong interaction
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Results: NJL vs. QM Results: model vs. lattice Conclusions

© Introduction: Different ways to describe the generation
of constituent quark masses

@ Results: Nambu-Jona-Lasinio model vs. Quark-Meson
model

© Results: Comparison to lattice results
O Conclusions
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From QCD to the PNJL and PQM model
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Polyakov-loop extended NJL and QM model

‘CPNJL/PQM = Echiral + ['Polyakov—loop + Ekinetic,interaction
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Polyakov-loop extended NJL and QM model

‘CPNJ L/PQM — £chiral + ﬁPolyakovfloop + Ekinetic,interaction

Echll‘dl [(qq) + (ql’YSTQ) ] —mg (‘_Iq)

A. Cabo Montes de Oca, Eur. Phys. J. C (2018) 78
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Polyakov-loop extended NJL and QM model

‘CPNJ L/PQM — £chiral + ﬁPolyakovfloop + Ekinetic,interaction

Lk = G[(@a) + @ivs7a)’| - mo (9)
QM 7 S Moo a9\
‘Cchiral = q [g (U + 1'757_77)] q-—- ho + Z (0' + 7T -V )

A. Cabo Montes de Oca, Eur. Phys. J. C (2018) 78; P. Vesely, NN_potential.pdf
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Polyakov-loop extended NJL and QM model

Qpnir/pom (mq, ®,9,T, M) = Uchiral (mg) +
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Comaprison of PNJL and PQM model results

» Comparing results of both models using the same vacuum
phenomenlology (which wasn’t done so far!)
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Comparison of NJL and QM model results
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= results for NJL vs QM show that differences come from the
chiral part, as to be expected
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Comaprison of PNJL and PQM model results
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Such a model vs. lattice

* Chiral transition and thermodynamics compare well
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 The Polyakov-loop (~ order parameter of confinement) rises
faster...

= How is the situation in pure gauge theory (gluons only) ?
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model vs. lattice)
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New fit to pure gauge lattice data
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data from M. Caselle, A. Nada, and M. Panero, Phys. Rev. D 98 (2018)

Perform a new fit of the parameters of the Polyakov-loop
potential to today’s lattice data in pure gauge theory
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Model ingredient vs. lattice in pure gauge
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Conclusions

* To describe the region of the phase diagram that is
not accessible with ab-initio methods chose a
framework that describes fundamental properties:
constituent quark masses and deconfinement.

 Quark interaction can be described by point-like
interaction or due to meson exchange.

* If both models are adjusted to the same vacuum
physics both descriptions give compatible results.

* Ab-initio results can be ~reproduced at zero/small
density. ©MWDR

* Deviations for the ‘order parameter’ for
deconfinement already in pure gauge theory.
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Such a model vs. lattice
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Densities at phase transition
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