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ESTRUCTURA HADRÓNICA

QCD

Running parameter : Libertad Asintótica, Esclavitud Infraroja



Bethe-Salpeter Equation



1. Static Approach

Fully nonrelativistic approach (Schrödinger equation)

Nonrelativistic Quark Model
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G. S. Bali, Phys. Rep. 343,1 (2001)

Cornell potential:

Good description of heavy quarkonia up to meson-meson thresholds.

E. Eichten et al., Phys. Rev. D 21 (1980) 203

Quenched static potential from Lattice - QCD



Dibaryons (qqqqQQ): Cornell potential + CM

Color + Antisimmetry

Multiquark Structures

No bound state is found

J. Vijande, A. Valcarce, J.-M. Richard, and P. Sorba
Phys. Rev. D 94, 034038 (2016)
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Unquenched static potential from Lattice - QCD

G. S. Bali et al., PRD 71, 11453 (2005) Cornell potential modulated by thresholds
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2. Effective Field Theory Approach

NJL Model : Model of QCD in the chiral limit, quark condensate (SSB),
no confinement, extra UV cutoff.

Non-local NJL Model

Confinement imposed by the structure of the quark propagator plus
restriction to single color states, no need of extra cutoff.



V. Pagura, D. Gómez Dumm, S. Noguera, N. N. Scoccola, arXiv:1609.02025

Inverse Magnetic Catalysis in Non-local NJL Model



Pion structure with the Non-local NJL Model

The model reproduces the phenomenological values of the pion mass and pion
decay constant. It provides the structure (FF, TFF…) at a certain hadronic
momentum scale. QCD evolution connects it to higher momentum (deep
hadron structure: PD, GPD, TFF… ).

Extension to the eta structure in progress

D. Gómez Dumm, S. Noguera, N. N. Scoccola,
Phys. Rev. D89, 054031 (2014) 



3. Light Front Hamiltonian Approach

Cuantificación de QCD a “light front time” fijado.

La descripción de un hadrón para un “light front time” fijado es
independiente del observador Lorentz.

Las funciones de estructura y otras distribuciones probabilísticas de
partones en DIS se obtienen a partir de los módulos al cuadrado de
las funciones de onda que son invariantes bajo “boosts”.

Conjunto infinito de ecuaciones integrales acopladas para las
componentes de la función de onda en el espacio de Fock.



Double Parton Scattering Cross Section from a Light Front Quark Model

LFQM



Experiments compatible with constant



M. Rinaldi, S. Scopetta, M. Traini, V. Vento, Phys. Lett. B752, 40 (2016)



MONOPOLOS MAGNÉTICOS

MONOPOLIUM

LHC



L. Epele, H. Fanchioti, C. García Canal, V. Mitsou, V. Vento, Eur. Phys. J. Plus 127, 60 (2012)
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