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Motivation

QCD Dynamics at a fundamental level

importance of higher order corrections (two loop contributions to gluon
DSE, etc.)

Test our understanding of QCD Green functions (ghost dominance at IR)
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Landau gauge (pure gauge) Lattice point of view




Lattice Approach

Importance Sampling allows to access the gluon field AZ (CL‘ )

G (xq,...,xp) = (0| T (Azll (z1) - AT (2,)) 10)

Larger n: Noisy Disconnected parts

Larger sets of configurations kinematical configurations
or
Combinations of components




Gluon Propagator

Renormalized Propagators - | =4 GeV Renormalized Dressing Function - | =4 GeV
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IR Ghost Dominance / Log Divergence
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IR Ghost Dominance / Log Divergence
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IR Ghost Dominance / Log Divergence

F'(p3 i ]
Full QCD A, (p1, o, pa) — —8) {A(p%) Xo + (p1 — (p1p2)) X3 |+




IR Ghost Dominance / Log Divergence

8 m_ =280MeV, a = 0.08fm

m_= 422MeV, a = 0.07fm
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4-gluon correlation function

< A,ul (pl) A,uz (pQ) A,uza (p3) A/M (p4) > =

— / DA A, (1) A, (p2) A, (ps) Aps(pa)
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4-gluon correlation function

LS m =
- ;2@5@; ], E
o




X
Single momentum scale p [ p

In Landau gauge simplifies the tensor analysis

Contributions only from the tensors proportional to 0 LV



Recent Continuum Calculations

C Kellermann, C S Fischer, Phys. Rev. D 78 (2008) 025015
D Binosi, D Ibanez, J Papavassiliou, JHEP 1409 (2014) 059
A K Cyrol, M Q Huber, L von Smekal, Eur Phys J C 75 (2015) 102
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D Binosi, D Ibanez, J Papavassiliou, JHEP 1409 (2014) 059
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Vi) contributions
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A K Cyrol, M Q Huber, L von Smekal, Eur Phys J C 75 (2015) 102
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IR dominant (primitively divergent diagrams)
One-loop contributions (disregard contributions with five-point diagrams and ghost-gluon five-point functions)
Take tree level tensor structure for three-gluon and four-gluon diagrams
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First tentative of a lattice calculation can be found In
G T R Catumba Master Thesis ArXiv: 2101.06074

D. Binosi, D. Ibanez, J. Papavassiliou JHEP 9, 059 (2014) arXiv:1407.3677

D, P, P, -3p Two tensor structures

f(()) Z,b/(;?dc — fabrfcdr (5,LL7751/C e 5,u§51/77) == facrfbdr (5u1/5n§ P 5MC51/77) T fadrfbcr (5,LW577C = 5,‘“75’/C)

GO = (677 0% + 6% 6" + 6°% 6°°) (O One + O Ouc + Opc Ouny)
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For tensor analysis see:

J A Gracey, Phys Rev D90, 025011 (2014) arXiv: 1406.1618
G Eichmann, C S Fischer, W Heupel, Phys Rev D92, 056006 (2015) arXiv: 1505.06336

f(()) Zbycndc = fabrfcdr (5,u,775y§ _ 5,ug“51/77) T facrfbdr (6,uu(577c . 5,u§5u77) + fadrbe’r' (5MV577C B 5M775VC)
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Not an orthogonal basis



W =T (P-p)DE) (P(39)D(9p"))

P, P; P, -3pP 0, p, P, -2p

0, P, 2p! '3p

Measure the three form factors
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Tree Level Tensor



B=6.0 a=0.102 fm a~ ' =1.943 GeV

Lattice Configs Pmin
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644 2000 191 MeV
804 1801 153 MeV

Averaged over equivalent momenta, including the negative momenta!
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Bare Green Function



Bare Green Function

Bare Lattice Data 32 B=6.0
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Bare Green Function
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Bare Amputated Green Function
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Bare Amputated Green Function
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Amputed Green Functions
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Continuum Calculations
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Continuum Calculations

One loop truncated Dyson-Schwinger
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Continuum Calculations
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Summary and Conclusions

* gluon correlation functions up to 4-external legs are possible with standard
lattice methods (require large statistical ensembles)

* Increase the statistics and improve the tensor analysis
* At mid range momentum or larger tree level structure dominates

o Study better the good (at least) qualitative agreement between Lattice and
DSE approach

| ook at other kinematics and extend collaboration to get a better picture
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