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YM-theory: Euclidean gluon propagator
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QCD: current set of correlation functions

Cyrol, Fister, Mitter, JMP, Strodthoff, PRD 94 (2016) 054005 
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QCD: Euclidean propagators
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QCD: Vertices
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Quark-gluon vertex
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QCD: Euclidean propagators
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YM-theory: gluonic correlation functions
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Euclidean gluon propagator at finite T
Yang-Mills propagators, finite T
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Euclidean gluon propagator at finite T
Yang-Mills propagators, finite T

Lattice: Maas, JMP, Smekal, Spielmann, PRD 85 (2012) 034037

preliminary

Cyrol, Mitter, JMP, Strodthoff, in preparation

Lattice: Silva, Oliviera, Bicudo, Cardoso, PRD89 (2014) 7, 074503

hAAi(p2)

[GeV2]

CF model: Reinosa, Serreau, Tissier, Tresmontant, PRD 95 (2017) 045014 

T = 0

T = 0.451 Tc

T = 0.925 Tc

T = 0.980 Tc

T = 1.010 Tc

T = 1.100 Tc

T = 1.810 Tc

0.1 0.2 0.5 1 2 5
0

1

2

3

4

5

p [GeV]

m
a
g
n
e
ti

c
g
lu

o
n

p
ro

p
a
g
a
to

r
d
re

ss
in

gFRG

rst order HTL

second order HTL, cp = 1

second order HTL, cp = 0.91

0.5 1.0 1.5 2.0 2.5 3.0
1.7

1.8

1.9

2.0

2.1

2.2

2.3

T [GeV]

m
D
/T

Debye mass (chromo-electric) chromo-magnetic propagator 

preliminary



Euclidean gluon propagator at finite T
Yang-Mills propagators, finite T

Lattice: Maas, JMP, Smekal, Spielmann, PRD 85 (2012) 034037

preliminary

Cyrol, Mitter, JMP, Strodthoff, in preparation

Lattice: Silva, Oliviera, Bicudo, Cardoso, PRD89 (2014) 7, 074503

hAAi(p2)

[GeV2]

CF model: Reinosa, Serreau, Tissier, Tresmontant, PRD 95 (2017) 045014 

T = 0

T = 0.451 Tc

T = 0.925 Tc

T = 0.980 Tc

T = 1.010 Tc

T = 1.100 Tc

T = 1.810 Tc

0.1 0.2 0.5 1 2 5
0

1

2

3

4

5

p [GeV]

m
a
g
n
e
ti

c
g
lu

o
n

p
ro

p
a
g
a
to

r
d
re

ss
in

gFRG

rst order HTL

second order HTL, cp = 1

second order HTL, cp = 0.91

0.5 1.0 1.5 2.0 2.5 3.0
1.7

1.8

1.9

2.0

2.1

2.2

2.3

T [GeV]

m
D
/T

Debye mass (chromo-electric) chromo-magnetic propagator 

preliminary

hA0i 6= 0



Confinement
Braun, Gies, JMP, PLB 684 (2010) 262

Fister, JMP, PRD 88 (2013) 045010

FRG:

FRG, DSE, 2PI:

L[A0] =
1

N
c

trPei g
R �
0 A0(x)

@t�k[�] =

   free 
energy 

glue quantum 
 fluctuations

 quark quantum  
     fluctuations

hadronic quantum 
    fluctuations



Confinement

lattice : Tc/
p

� = 0.646

Tc/
p

� = 0.658± 0.023

Braun, Gies, JMP, PLB 684 (2010) 262

Fister, JMP, PRD 88 (2013) 045010

FRG:

FRG, DSE, 2PI:

L[A0] =
1

N
c

trPei g
R �
0 A0(x)

@t�k[�] =

   free 
energy 

glue quantum 
 fluctuations

 quark quantum  
     fluctuations

hadronic quantum 
    fluctuations

0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25

0.0

0.2

0.4

0.6

0.8

1.0

T/Tc

Polyakov loop

SU(3)

�gA0

2⇥

-0.5
-0.4
-0.3
-0.2
-0.1

 0
 0.1
 0.2
 0.3
 0.4

 0  0.2  0.4  0.6  0.8  1

!4  V
(!

 <
"

0>
)

! <A0>/(2#)

0.3 0.5 0.7

276 MeV

295 MeV

286 MeV

280 MeV

276 MeV

271 MeV

�4 VYM[A0]

Polyakov loop Potential

Pei g
R �
0 A0(x) = ei'

L(h'i)



Confinement
Braun, Gies, JMP, PLB 684 (2010) 262

Fister, JMP, PRD 88 (2013) 045010

FRG:

FRG, DSE, 2PI:

L[A0] =
1

N
c

trPei g
R �
0 A0(x)

FRG = �

�

Herbst, Luecker, JMP, arXiv:1510.03830

 0

 0.2

 0.4

 0.6

 0.8

 1

 1.2

 1  2  3  4  5  6  7

T/Tc

Kaczmarek et al. ’02

Gupta et al. ’08
<L>lat

 0

 1

 1  5  10  15  20  25

FRG = �

@t�k[�] =

   free 
energy 

glue quantum 
 fluctuations

 quark quantum  
     fluctuations

hadronic quantum 
    fluctuations

0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25

0.0

0.2

0.4

0.6

0.8

1.0

T/Tc

Polyakov loop

SU(3)

�gA0

2⇥

-0.5
-0.4
-0.3
-0.2
-0.1

 0
 0.1
 0.2
 0.3
 0.4

 0  0.2  0.4  0.6  0.8  1

!4  V
(!

 <
"

0>
)

! <A0>/(2#)

0.3 0.5 0.7

276 MeV

295 MeV

286 MeV

280 MeV

276 MeV

271 MeV

�4 VYM[A0]

Polyakov loop Potential

Pei g
R �
0 A0(x) = ei'

L(h'i)



Summary I

meson masses & decoupling
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spectral functions
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JMP, Rothkopf, work in progress
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!Towards quantitative precision 

!Baryons, high density regime & CEP, dynamics 

!Hadronic properties 

!hadron spectrum & in medium modifications 

! low energy constants  


