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Braun, Haas, Marhauser, JMP, PRL 106 (2011) 022002 
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Herbst, Mitter et al, PLB 731 (2014) 248-256

Shaded area: 
systematic error estimate 
due to low initial UV scale 1 GeV 

2+1 flavor QCD - enhanced PQM-model 
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Fu, JMP, arXiv:1512.08461
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Glue sector
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Confinement & symmetry breaking
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Confinement & symmetry breaking
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FRG-quenched QCD vs lattice-quenced QCD

Chiral symmetry breaking

unquenched gluon dressing quark propagator

p2�A A⇥(p2)

Nf = 2

Mitter, JMP, Strodthoff, PRD 91 (2015) 054035
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FRG-quenched QCD vs lattice-quenced QCD

Chiral symmetry breaking

unquenched gluon dressing quark propagator
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FRG-quenched QCD vs lattice-quenced QCD

Chiral symmetry breaking
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Lattice UV  
cutoff effects 

Connects to 
perturbation theory 

Lattice QCD vs. functional computation unquenched gluon dressing

Cyrol, Mitter, JMP, Strodthoff, in prep.

see also Williams, Fischer, Heupel, arXiv:1512.00455  
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⇤QCD ⇡ 200MeV

 Functional Methods for QCD
Scales

intrinsic scale of QCD:

T� ⇡ T
conf

⇡ 150MeVchiral/confinement critical temperatures: 

�m� ⇡ mq,constit. �mq,current �m� ⇡ 300MeVchiral symmetry breaking scale:

�mglue ⇡ ⇤QCDglue mass gap 

c(Nf ,Nc)⇤QCDscales = 

(Landau gauge: mass gap of glue propagator)
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Phase structure at finite density
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Comparison with 2 flavor vs 2+1 flavor scale matching of Tc

            Fischer, Luecker, Welzbacher, PRD 90 (2014) 034022

Fischer, Fister, Luecker, JMP, PLB732 (2014) 248

Kaczmarek at al. ’11
Endrodi, Fodor, Katz, Szabo ’11
Cea, Cosmai, Papa ’14

FRG QCD results at finite density
Haas, Braun, JMP ’09, unpublished

 Herbst, JMP, Schaefer, PLB 696 (2011) 58-67
                                  PRD 88 (2013) 1, 014007

see talk of Christian Fischer
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!Chiral Symmetry Breaking and Confinement

Summary & Outlook
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!Phase structure and Transport      

Summary & Outlook
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!Chiral Symmetry Breaking and Confinement

!Phase Structure and Transport

!Towards quantitative precision

!Baryons, high density regime & CEP, dynamics

!Hadronic properties

!hadron spectrum & in medium modifications

! low energy constants 

Summary & Outlook
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C. Gattringer, DELTA13-meeting Heidelberg

Original application: sign-problem

General appplication: Evaluate systematic error  

final word of caution
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final word of caution

the early bird catches the worm

we do not have the worm yet but we see it already!
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C. Gattringer, DELTA13-meeting Heidelberg

Original application: sign-problem

General appplication: Evaluate systematic error  

final word of caution

Thanx for your attention!

jmp

the early bird catches the worm

we do not have the worm yet but we see it already!
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