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Euclidean gluon propagator

Aiming at apparent convergence

Cyrol, Fister, Mitter, JMP, Strodthoff, arXiv:1605.01856 
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Euclidean gluon propagator

Yang-Mills propagators, finite T

up to date DSE: Cyrol, Huber, Smekal, EPJ C75 (2015) 102

Approximations of infrared dynamics involved
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Euclidean gluon propagator

Yang-Mills propagators, finite T

up to date DSE: Cyrol, Huber, Smekal, EPJ C75 (2015) 102

Approximations of infrared dynamics involved
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Confinement
Braun, Gies, JMP, PLB 684 (2010) 262
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Confinement
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Confinement
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Dynamics
spectral functions

Single particle spectral functions

⇢(p) = 2 ImhAAiret(p)
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Dynamics
spectral functions

Single particle spectral functions

Maximum Entropy Method

T=100 MeV - 1 GeV
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Haas, Fister, JMP, PRD 90 (2014) 9, 091501
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Dynamics
spectral functions

Single particle spectral functions

‘Those are my methods (principles), and if 
you don’t like them...well, I have others’

Groucho Marxdirect computation
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Dynamics
transport coefficients

Transport

Haas, Fister, JMP, PRD 90 (2014) 9, 091501

gluon spectral functions

Complex DSEs

Strauss, Fischer, Kellermann, PRL 109 (2012) 252001

analytic complex FRG

pion and sigma spectral functions

                 Tripolt, Strodthoff, von Smekal, Wamach, PRD 89 (2014) 034010 
             Kamikado, Strodthoff, von Smekal, Wambach, EPJ C74 (2014) 2806

full complex FRG/real time

pion and sigma spectral functions

 1e-10

 1e-08

 1e-06

 0.0001

 0.01

 0  50  100  150  200  250  300

sp
e

ct
ra

l f
u

n
ct

io
n

 ρ
[1

/M
e

V
2
]

ext. frequency ω[MeV]

pion 4d ε=0.1
sigma 4d ε=0.1

pion 3d ε=0.1
sigma 3d ε=0.1

JMP, Strodthoff, PRD 92 (2015) 094009 

10



Dynamics
transport coefficients

Kubo relation
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Dynamics
transport coefficientsQCD - estimate for viscosity over entropy ratio

pure glue

aqgp ⇡ 0.15

ahrg ⇡ 0.14

�grg ⇡ 5

�qgp ⇡ 1.6

c ⇡ 0.66

 Christiansen, Haas, JMP, Strodthoff, PRL 115 (2015) 11, 112002

           viscosity over entropy ratio
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Dynamics
transport coefficientsQCD - estimate for viscosity over entropy ratio
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FRG-quenched QCD vs lattice-quenced QCD

Chiral symmetry breaking

Mitter, JMP, Strodthoff, PRD 91 (2015) 054035

rapid convergence in covariant expansion scheme
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FRG-quenched QCD vs lattice-quenced QCD

Chiral symmetry breaking

Mitter, JMP, Strodthoff, PRD 91 (2015) 054035

rapid convergence in covariant expansion scheme

Nf = 2

quark propagator
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FRG-unquenched QCD vs lattice-unquenced QCD

Nf = 2

Rennecke, Phys.Rev. D92 (2015) 7, 076012

Braun, Fister, Haas, JMP, Rennecke, arXiv:1412.1045

Chiral symmetry breaking
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FRG-unquenched QCD vs lattice-unquenced QCD

Nf = 2

Chiral symmetry breaking
FRG-quenched QCD vs lattice-quenced QCD

Chiral symmetry breaking

unquenched gluon dressing quark propagator
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Lattice UV  
cutoff effects 

Connects to 
perturbation theory 

Lattice QCD vs. functional computation 

Cyrol, Mitter, JMP, Strodthoff, in prep.

unquenched gluon dressing

Aiming at apparent convergence

p2�A A⇥(p2)
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Herbst, Mitter et al, PLB 731 (2014) 248-256
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Approximations of infrared dynamics involved
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Herbst, Mitter et al, PLB 731 (2014) 248-256

Interaction measure

Shaded area: 
systematic error estimate 
due to low initial UV scale 1 GeV 
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Skewness, Kurtosis
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Skokov, Friman, Redlich, PRC 88  (2013) 034911

Schaefer, Wagner, PRD 85  (2012) 034027
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Skewness, Kurtosis
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Skewness, Kurtosis

Fu, JMP, Schaefer, Rennecke, work in progress
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Phase structure at finite density
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