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Functional Methods for QCD
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Functional Methods for QCD

quark-gluon-hadron correlations
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® intrinsic scale of QCD: Aqcp ~ 200 MeV
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Scales
® intrinsic scale of QCD: Aqcp ~ 200 MeV
® glue mass gap (Landau gauge: mass gap of glue propagator) Amglue I~ AQCD
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® current quark masses: Zcurrem ~ 102 m, ~ 140 MeV
QCD light quarks
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e higher resonances: = <107t
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e nucleon binding energy ~ 16 MeV

QCD low energy models
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Functional Methods for QCD

Functional RG

free energy at momentum scale k
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Functional Methods for QCD

Yang-Mills theory

(Yang-Mills)
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FRG: Fischer, Maas, JMP, Annals Phys. 324 (2009) 2408
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Functional Methods for QCD
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Functional Methods for QCD

present best approximation

momentum dep.
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see talk of M. Mitter
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Functional Methods for QCD

chiral symmetry breaking

(bosonized) 4-fermi-interactions
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FRG-quenched QCD vs lattice-quenced QCD

4-fermi couplings

quark propagator
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Functional Methods for QCD

chiral symmetry breaking

(bosonized) 4-fermi-interactions

running couplings ‘

mag. catalysis vs inverse mag. catalysis: see talk of S. Rechenberger
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Functional Methods for QCD

chiral symmetry breaking

dynamical correlation of confinement
and
chiral symmetry breaking

confinement

chiral symmetry breaking

gluon propagator
gapped relative to

ghost propagator

gluon propagator

not gapped too much

running couplings ‘

Fister, Mitter, JMP, Strodthoff ‘14

dynamical locking at finite T: see talk of P. Springer
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quark-meson
coupling

PQM-model
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Low eﬁei‘gy models

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

see talks of F. Rennecke,
M. Mitter
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Yang-Mills
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Phase structure at finite density

Polyakov loop at finite density
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Phase structure at finite density
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Polyakov loop at finite density
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FRG-QCD with mesons, diquarks & baryons

finite mu and real frequencies
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Viscosity In pure glue
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transversal gluon spectral function
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see talk of N. Strodthoff




Viscosity In pure glue

transversal gluon spectral function
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Summary & Outlook
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Summary & Outlook

*Chiral Symmetry Breaking and Confinement
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Summary & Outlook

*Phase structure and Transport

see talks of M. Mitter
B.-]. Schaefer
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Summary & Outlook

*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

21



10‘ b\&gﬁ( les 1 noontaineey in

4

o) Wa svo

Wlwmoct Yhovye

°©) We wow' '+

V\Qod (‘raw()ov\g,

o) l C9n o&ﬂ,*&o\‘( SO J(Me SOwmn. T

o) Beleve Mg | Uuow He V\/d\Y\

o) Tke ha\ o ot QGVV \S ()(VNA\Y \DQL‘\\AM .

TL&L\X ‘QOV ‘\L@, Wi cé WOVV\SIAO?g

Gl

oro

final word of caution

® Original application: sign-problem

® General appplication: Evaluate systematic error

C. Gattringer, DELTA13-meeting Heidelberg

22



e s
et bt

19{‘0\&&&# s e moontineey \un &_

final word of caution

o) Wa e wlmoct Yhovy

® Original application: sign-problem

°) We weow't woaed crampong.

5 e alrevely <spo Me comn it

® General appplication: Evaluate systematic error
o) %Qt\m/ﬁl \Ma‘ \ Uuow +he WO\Y‘

?) The havdest @t is oleeddy belivgl

%

TL i ‘Qov ‘\(’\ e ‘ 3 6 e V\ <l OV e Thanx to Holger, JanManuI, Dietrich

...0f course we have seen the summit!

Gl

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

- C. Gattringer, DELTA13-meeting Heidelberg

22



