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Basic Field and Gauge Transformation:
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Gribov-Zwanziger Action
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no compatible with lattice propagator

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

Double Complex Conjugate poles
Spectral Representation

804 550 configurations
644 2000 configurations

B = 6.0 Configurations rotated to the Landau gauge




Renormalized Data @u = 3 GeV
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Renormalized Data @u = 3 GeV




D(¢*) = Z

¢ + mj
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6 Very Refined Gribov-Zwanziger
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VRGZ-PS8

Fit lattice data in [0, pcu:]
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X how far can we go?

% how stable are the poles?

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



Refined Gribov-Zwanziger
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” q2+m%

Refined Gribov-Zwanziger  p(¢?)
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Very Refined Gribov-Zwanziger
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Renormalized Data @u = 3 GeV
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VRGZ-P8
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> how far can we go?
RGZ works fine up to ~ 0.9 GeV

> how stable are the poles?

fits seem to be stable
p? = -0.237 +/-10.449 GeV? p?=-0.256 +/-10.464 GeV?

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

(@I P7) = (el ody =p=p

2.12 + 0.47 GeV? 2.15(13) GeV?
m? =—1.654+ 0.47 GeV? -1.81(14) GeV?
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Gluon Spectral Representation

D(pQ):/d,u P(,LL)

p* + p

p(1L) positive defined if contributes to S matrix

d D(p?) =—/du ( p(1)

ap3 P2+ u)’

Spectral density is not positive defined for the gluon



Can we “measure” the positivity violation?
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( ) To Invert
D(pQ) _ du P v needs regularisation
p2 + 1 v data is not perfect
HO
Tikhonov regularisation
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linear variations wrt to spectral density

1
XMC +c=—-D rebuild the spectral density and propagator



Morozov discrepancy principle

\/Z Dino(p;) — D(pf)f N \/Z [AD(p,,?)]2 optimal A

IR cutoff look at minima of A(p)
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Ghost Propagator

Renormalized Data @u = 3 GeV
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Ghost Data 80" =60 @u=3GeV
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Sum Rule:

-2.7 GeV? 644
Gluon

du p(p) =0 35GeV2 80
56GeV2 804 Ghost

v Positivity Violation gluon and ghost
¥ Inversions seem to be numerically stable
v Ghost points towards a term proportional to 6(u) + oscillations



Functional Description of Lattice Data
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D(p*) ==z

up to bwo tom[z:'i.@.x con jugate poi.es

not seen in the Dyson-Schwinger equations
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Functional Description of Lattice Data
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pT+m
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Functional Description of Lattice Data
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F Siringo, PRD94, 114036 (2016)
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Gluon at Finite T




Glun at Finite T
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What about center symmetry
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D, (0) versus Polyakov loop
54’x6, B=5.890
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Coarser Lattice
a(fm) 0.1237

Starts at T'(MeV) 267(Dp)

Seen above T'(MeV) 269(Dy,); 268(Dr)

T, ~ 268 — 271 MeV

Z/{,u (LE) _ eiagAM (x4+a é,/2)

tag(Ap(rt+aé,/2)+ay)

RN
2
]

Up€

P J Silva, O Oliveira PRD 93, 114509 (2016)
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Coarser Lattice
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Electric Form Factor

(P [GeV,,]
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Magnetic Form Factor
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Quasi-Particle approximation:

only the electric part form factor D,
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P J Silva, O Oliveira, P Bicudo, N Cardoso, PRD89, 074503 (2014)



Spectral Representation @Finite T

414 MeV T =121 MeV T=121 - u;=(0.001 GeV )
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mYukawa = 468(1 3) Mev




309 MeV
— 1g1=0.192GeV -u,=(0.001 GeV ) . — 1gl=0.192GeV -u,=(0.065GeV )

lql =0.542 GeV - u,=(0.001 GeV )2 305 MeV Iql=0.542 GeV - w,=(0.065GeV )

470 MeV
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562 MeV

Myyana = 590(3) MeV




T =275 MeV
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Iql =0.543 GeV - u,=(0.015GeV )?
— 1gl=1.022GeV - u,=(0.160 GeV )2

1 10 100
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mYukawa = 439(8) Mev
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Longitudinal f=2.10
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Transversal f=2.10
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q=0.399-1.75GeV

Longitudinal 8=2.10
T=0.305GeV
q=0.598-2.33GeV

Transversal f=2.10
T=0.305GeV
q=0.598-2.33GeV
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Iql =0.542 GeV - wu,=(0.001 GeV ) Iql =0.542 GeV - w,=(0.065GeV )?
— Igl=0.995GeV - u, =(0.135 GeV )2 . — 1g1=0.995GeV - u;=(0.195GeV )

0

u [GeV?]




Thank you !!!



