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Quantization Gribov-Zwanziger Action

D(q2) =
q2

q4 + 2 g2 Nc�4

no compatible with lattice propagator

Refined Gribov-Zwanziger Action
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Can one use the RGZ prediction to describe the lattice data ?

D(q2) = Z
q2 +M2

1

q4 +M2
2 q

2 +M4
3

or other polynomial combinations? 

D Dudal, O Oliveira, N Vandersickel, PRD 81, 074505 (2010) 
D Dudal, O Oliveira,  J Rodríguez-Quintero, PRD 86, 105005 (2012) 
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Double Complex Conjugate poles 
Spectral Representation

β = 6.0  Configurations rotated to the Landau gauge 804    550 configurations 
644  2000 configurations
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Refined Gribov-Zwanziger
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Fit lattice data in [0, pcut]

✴ how far can we go? 
✴ how stable are the poles? 
✴ can we distinguish between the various scenarios? 
✴ can we say something about the condensates?
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✴ how far can we go? 

✴ how stable are the poles? 

✴ can we distinguish between the various scenarios? 
✴ can we say something about the condensates?

RGZ works fine up to ~ 0.9 GeV

fits seem to be stable 
p2 = -0.237 +/- i 0.449 GeV2     p2 = -0.256 +/- i 0.464 GeV2
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positive defined if contributes to S matrix 

Spectral density is not positive defined for the gluon

Gluon Spectral Representation
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Can we “measure” the positivity violation?
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To Invert 
✓needs regularisation 
✓ data is not perfect

Tikhonov regularisation

linear variations wrt to spectral density

1
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Morozov discrepancy principle
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IR cutoff look at minima of λ(μ) 
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Ghost Propagator
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Sum Rule:
Z

dµ ⇢(µ) = 0
-2.7 GeV2 644

-3.5 GeV2 804

5.6 GeV2 804

Gluon

Ghost

✓ Positivity Violation gluon and ghost 
✓ Inversions seem to be numerically stable  
✓ Ghost points towards a term proportional to δ(μ) + oscillations
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Functional Description of Lattice Data
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Refined Gribov-Zwanziger

up to two complex conjugate poles

not seen in the Dyson-Schwinger equations
S. Strauss, C. S. Fischer, C. Kellermann, Phys. Rev. Lett. 109, 252001 (2012)
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Gluon at Finite T
N3 ⇥Nt Nt < N T = 1/aNt
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Gluon at Finite T
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Gluon at Finite T
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What about center symmetry
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Coarser Lattice Finer Lattice

a(fm)

Starts at T (MeV) 267(DL)

Seen above T (MeV) 269(DL); 268(DT )

269(DL)

271

0.1237 0.09163

Tc ⇠ 268� 271 MeV

Uµ(x) = eiagAµ(x+a êµ/2)

Uµ(x) = u0e
iag(Aµ(x+a êµ/2)+aµ)

P J Silva, O Oliveira PRD 93, 114509 (2016)
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O(4) Scaling: D(q4, ~q) = D(p2 = q24 + ~q · ~q)
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O(4) Scaling: D(q4, ~q) = D(p2 = q24 + ~q · ~q)
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Quasi-Particle approximation : D(q4 = 0, ~q) =
Z

q2 +m2
g

only the electric part form factor DL

compatible with  
linear grow  

with T

P J Silva, O Oliveira, P Bicudo, N Cardoso, PRD89, 074503 (2014)



Spectral Representation @Finite T
D(q4, ~q) =

Z +1

µ0

dµ
⇢(µ, ~q)

q24 + µ
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E-M Ilgenfritz, J M Pawlowski, A Rothkopf, A Trunin, arXiv:1701.08610
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Thank you !!!


