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Nf=2+1-QCD with DSEs and meson backcoupling
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DSE:
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 Nf=2+1, μ=0, physical point

5

Lattice:  Borsanyi et al.  [Wuppertal-Budapest],  JHEP 1009(2010) 073
DSE:     CF, Luecker, PLB 718 (2013) 1036,   
            CF, Luecker, Welzbacher, PRD 90 (2014) 034022
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5

Lattice:  Borsanyi et al.  [Wuppertal-Budapest],  JHEP 1009(2010) 073
DSE:     CF, Luecker, PLB 718 (2013) 1036,   
            CF, Luecker, Welzbacher, PRD 90 (2014) 034022

100 150 200 250
T [MeV]

0

0.2

0.4

0.6

0.8

1

∆
l,s

(T
)/∆

l,s
(0

)

Lattice QCD
Quark Condensate
dressed Polyakov Loop

zero chemical potential

Lattice:  Aouane, et al.PRD D87 (2013), [arXiv:1212.1102]
DSE:     CF, Luecker, PLB 718 (2013) 1036, [arXiv:1206.5191]
            CF, Luecker, Welzbacher, PRD 90 (2014) 034022

quantitative agreement: DSE prediction verified by lattice

−1
=

−1
+ +

−1
=

−1
−

−1
=

−1
−

0 0.5 1 1.5 2 2.5 3
p [GeV]

0

0.5

1

1.5

2

2.5

3

3.5

4

Z
L

T = 187 MeV quenched

T = 215 MeV quenched

T = 235 MeV quenched

T = 187 MeV unquenched

T = 215 MeV unquenched

T = 235 MeV unquenched

T = 187 MeV Lattice
T = 215 MeV Lattice
T = 235 MeV Lattice

FRG: similar results Fu, Rennecke, Pawlowski, PRD 101 (2020)



Christian S. Fischer (University of Gießen) Quarks & co.: Dynamical mass at finite T and μ / 10  

Extrapolation from imaginary chemical potential
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Extrapolation works very well!

Extrapolation from imaginary chemical potential
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Towards the chiral limit… (FRG+DSE)
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HotQCD:  Ding et al. PRL 123, 062002 (2019)
FRG:          Braun et al, PRD 102 (2020) 5, 056010
FRG/DSE:   Gao and Pawlowski PRD 105(2022) 094020 
DSE:           Bernhardt and CF,  PRD 108 (2023) 114018
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At the chiral limit…
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Pisarski and Wilczek, PRD 29 (1984), 338-341
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Cuteri, Philipsen and Sciarra, JHEP 11 (2021), 141

At the chiral limit…
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Columbia plot - chiral critical surface

9

DSE:           Bernhardt and CF,  PRD 108 (2023) 114018
Lattice:       Cuteri, Philipsen and Sciarra, JHEP 11 (2021), 141  
                 Dini, et al, PRD 105 (2022) no.3, 034510 

                 Ding et al. PRL 123, 062002 (2019)
                 Bornyakov et al. PRD 82, 014504 (2010)
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Fukushima, et al., PRD. D 110 (2024) no.7, 076022
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unambiguous identification of inhomogeneous region
locations of CEP and 3P are far apart!

Inhomogeneous phases (simple truncation)
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