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Functional Methods for QCD
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Functional Methods for QCD
chiral symmetry breaking
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Functional Methods for QCD
chiral symmetry breaking

Mitter, JMP, Strodthoff, in preparation
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Functional Methods for QCD
chiral symmetry breaking

Mitter, JMP, Strodthoff, in preparation
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QCD @t�k[�] =

FRG-QCD: Braun, Fister, Herbst, Mitter, 
                  JMP, Rennecke, Strodthoff
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µB

T
= 3

Phase structure at finite density

     

Phase diagram of quantised PQM-model 
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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Haas, Braun, JMP ’09, unpublished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 J. Luecker
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 Viscosity in pure glue

T=100 

see talk of N. Strodthoff

T=100 MeV - 1 GeV

FRG+MEM

transversal gluon spectral function

T=1.44  Tc
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 Viscosity in pure glue

T=100 

see talk of N. Strodthoff

T=100 MeV - 1 GeV

FRG+MEM

transversal gluon spectral function

                     M. Haas, Fister, JMP, arXiv:1308.4960
Christiansen, Haas, JMP, Strodthoff, in preparation

2-loop terms
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Summary & Outlook
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!Chiral Symmetry Breaking and Confinement

Summary & Outlook
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!Phase structure and Transport      

Summary & Outlook

One Loop

Two Loop

AdS /CFT

H.Meyer (2007 /2009 )
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see talks of M. Mitter
            B.-J. Schaefer

Interaction measurePhase structure at Phase structure at 

µ 6= 0

µ 2 iR

meson spectral fcts. gluon spectral fcts. glue viscosity/entropy

see talks of L. Fister
            N. Strodthoff
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!Chiral Symmetry Breaking and Confinement

!Phase Structure and Transport

!Towards quantitative precision

!Baryons, high density regime, 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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C. Gattringer, DELTA13-meeting Heidelberg

Original application: sign-problem

General appplication: Evaluate systematic error  

final word of caution

Thanx to Holger, Jan, Manuel, Dietrich

...of course we have seen the summit!

...several of them......
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