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QCD with DSE
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Nf—2+l -QCD with DSEs and meson backcoupling
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- physical point, u=0
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Extrapolation from imaginary chemical potential
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Extrapolation from imaginary chemical potential
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Extrapolation from imaginary chemical potential

Polynomial

0.08 -
s o _ OGEN(T)
< 0.04 - X( ) o .
0.02
0.00 - . . .
0.0 0.1 0.2 0.3 0.4
<&¢>reg
= DSE
— Fit

1801 Lattice
= 160 A
=
~ 140 -

120 - CEP

100 1 Lattice: Borsanyi et al. PRL 125 052001 (2020)

800i  600i  400i 200 0 200 400 600 gop ~ DSE Bernhardt, CF EPJA 59 (2023) 8, 18]
p [MeV] , .
. ’ TC('U’B):l_H HB — K HB
® Extrapolation works very well! T, 2\, ) TR\
see also FRG (Nf=2): Braun et.al. PRL 106 (201 1) kY =0.0196, K5°Y =0.00015,

Christian S. Fischer (University of Giel3en) Quarks & co.: Dynamical mass at finite T and [



Towards the chiral limit... (FRG+DSE)
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At the chiral limit...
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At the chiral limit...
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Columbia plot - chiral critical surface
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Columbia plot - chiral critical surface
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Columbia plot - chiral critical surface
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Columbia plot - chiral critical surface
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Columbia plot - chiral critical surface
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Columbia plot - chiral critical surface
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Columbia plot - chiral critical surface
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Location of CEP
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Location of CEP
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Phase transitions at zero T: what to expect...
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Phase transitions at zero T: what to expect...
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Phase transitions at zero T: what to expect...
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Phase transitions at zero T: what to expect...
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Phase transitions at zero T: what to expect...
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Phase transitions at zero T: what to expect...
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Phase transitions at zero T: what to expect...
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Meson propertles at finite chemical potential
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® Quarks/meson wave functions do change ! Gunlel, CF
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® But: Silver blaze satisfied
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Phase transitions at non-zero T: what to expect...
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Phase transitions at non-zero T: what to expect...
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Phase transitions at non-zero T: what to expect...
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Phase transitions at non-zero T: what to expect...
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inhom. phase

Buballa and Carignano, PPNP 81 (2015), 39-96
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Phase transitions at non-zero T: what to expect...
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Phase transitions at non-zero T: what to expect...
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Inhomogeneous phases (simple truncation)

1507 Inhom. region
£ = ei'757'3q'x¢ —— 1st order homog.
1251 —== X(wo,0[q)

(Y(x)p(z)) = cos(2q - z) (£€)
(Y(x)irvsT3(x)) = sin(2q - z) (€€)

stability analysis

oM
x(q) = 5— <0
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® unambiguous identification of inhomogeneous region
® |ocations of CEP and 3P are far apart!

T. F. Motta, J. Bernhardt, M. Buballa and CF, PRD 108 (2023), PRD 110 (2024), PRD 111 (2025)
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