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Infra-Red
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QCD in the IR(I)



QCD in the IR(I)



QCD in the IR(II)



QCD in the IR(III)



QCD in the IR(IV)



One starting remark:
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Asymptotic behavior

Solid line is the numerical 
dressing function 
previously shown

Dotted line is:

1.64 GeV-2

obtained from the gluon and ghost 
dressing functions at zero momentum 
and the value of the coupling applied 
to solve GPDSE!!!
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Numerical GPDSE solutions

To summarize:



Lattice (recent) results (I)

I.L. Bogolubsky, E.M. Ilgenfritz,M. Mulluer-Preussker, A. Sternbeck; arXiv:0901.0736[hep-lat] 

Gluon propagator:

G=1

(massive solution)
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●In the BFM-PT scheme: 

The BFM-PT ghost solutions are very well described by the 
asymptotic formula!!!

A.C.Aguilar, D.Binosi, J.Papavassiliou; 
PRD78(2008)025010
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Ghost and gluon coupled 
DSE's system

●In the BFM-PT scheme: 

Critical value

When solving the Coupled DSE system, one also obtains “decoupled” 
solutions for any coupling below a “critical” value which corresponds 
to the “fixed” IR coupling of the “scaling” solution...

...but no “scaling” solutions is numerically obtained!!!

A.C.Aguilar, D.Binosi, J.Papavassiliou; 
PRD78(2008)025010
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Conclusions:
●The ghost propagator DSE allows for solutions observing 
two types of IR behaviors:

➔ I: Divergent ghost dressing function and a finite ghost-gluon 
coupling at zero momentum (“scaling” or “conformal”)

➔ II: Finite ghost dressing function and massive gluon propagator, 
with a vanishing ghost-gluon coupling at zero-momentum.

●(Yang-Mills) Lattice QCD clearly favors the type-II 
solution (decoupling).

●In the BFM-PT scheme, the DSE coupled system for 
ghost and gluon propagators, massive gluon and not-
enhanced ghost (type-II) solutions emerge.

●A low-momentum asymptotic formula for the ghost 
dressing function has be obtained for the type-II 
solutions and checked with numerical evaluations.



Conclusions:

●The MOM ghost-gluon coupling constant in Taylor 
scheme is computed only from gluon and ghost 
propagator (involving no three-point function) on the 
lattice.

●Discretization errors seem pretty under control and the 
perturbative regime is achieved only above around 3 GeV 
(provided that a dimension-two gluon condensate is 
accounted).

●Different estimates of the pure Yang-Mills Lambda QCD 
parameter agree fairly well and the job for 2 and 2+1+1 
dynamical flavors is in progress.


