Phase structure of strongly-interacting matter:

Thermodynamics and chiral anomaly
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Thermodynamics [1] n’ -meson mass at chiral transition [2]
Pressure Trace anomaly without U (1) 4-symmetry with U (1) 4-symmetry
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e perfect agreement of pressure and trace anomaly with lattice QCD data e drop 1n (screening) mass of n” meson due to melting of light condensate
e larger temperatures: need additional unquenching effects and meson suppression e consistent with indirect measurements [3]
QCD crossover [1] Critical point: fluctuations and chiral anomaly [2]
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Fluctuations and nonperturbative dynamics:
Functional Renormalization Group Equation (FRG) without U(1)4-symmetry with U(1).1-symmetry
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via momentum-shell integration. o K e second-order transition in O(4) universality class without U (1) 4 symmetry
e nonperturbative equation: full field-dependent propagators 4 K-AK e first-order transition with U (1) 4 symmetry
e integrates thermal as well as quantum fluctuations low I e consistent with two-flavor dominated dynamics [4]
e comparison with (extended) mean-field results: (e)MF 0 e inclusion of mesonic fluctuations (FRG) crucial
Low-energy effective description: quarks and mesons with 2 + 1 flavors
(De-)Confinement dynamics (PQM): Quark-Meson Model (QM):
o cffective Polyakov Loop potential 2/(P) with \
3 Lov = q (@ﬁu + h (o +iysm) ?a) q
O = (P explig / Aol) /N + tr [@LZT@LZ} + U (3, €) + (expl. symmetry breaking)
0
e >.: SU(3) mesonic field matrix, \,: Gell-Mann matrices
e dynamical quark effects parametrized with linear rescaling ty y/(tocp) [5, 6] , ,
e Yukawa type interaction h between quarks and mesons
Uocp(toep) = Uy n(ty u(toep)) e /(1) 4-symmetry breaking via Kobayashi-Maskawa-’t Hooft determinant [7], [8]
e very good approximation close to T, [cf. poster R. Stiele] ¢ = det(X) + det(Z1)
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