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Long-term members and main (not all) research lines

 Group of UGR

 E. Gamiz – Flavor physics LQCD: Semileptonic decays of heavy-light mesons and muon g-2.
 J.I. Illana – BSM: SUSY, Higgs sector, SM-EFT.
 M. Masip – BSM: SUSY models, neutrino physics.

 Group of UHU-UPO

 M. Gomez – String theory applied to Beyond Standard Model Physics.
 J. Rodríguez-Quintero – Low-energy QCD analysis using non-perturbative methods.
 F. de Soto - Analysis of the Gauge Sector of QCD by means of LQCD computations.
 J. Segovia – (Non-)relativistic theoretical approaches to the bound-state problem in QCD.

 Group of UC

 A.J. Cuesta – Theory and Data Analysis applied to Dark Energy, Dark Matter and Exoplanets.



Long-term members and main (not all) research lines

 (Political) questions:

 Is there a way of strengthen the UC group? Is it better to merge UC with UGR and just having 
two nodes?

 Up to now, there are 4 BSM and 4 SM physicists, which is a good number; However, should 
we think to enlarge the group?

 If enlarging is a good idea or even keeping a constant number of physicists → What are the 
possible ways of stabilizing young researches, attracting new talents, for the future?

 We are solving the issue of making all of us Principal Investigators (PI’s) by rotating roles to 
those who need it more at an appropriate time. However, we all know it could be good to 
have projects located at the university: Is there a way of rotating this also? Is this so crucial 
now? Less nodes will help: UGR-UC .vs. UHU-UPO.

 What about enrollement of young researches: attracting new students by proposing co-
tutored TFGs and TFMs, local financial support, … Acting as a group.
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Manuel Masip

See Jorge’s slide + general discussion.



José Ignacio Illana
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Elvira Gamiz
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Antonio J. Cuesta
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José Rodríguez-Quintero

Meson Structure
• 1-Dimensional images of Nambu-Goldstone bosons:

 Distribution functions and amplitudes, electromagnetic and gravitational form 
factors, mass and pressures densities …

• 3-Dimensional images: 
 Light-front wave functions, generalized parton distributions, TMDs, … 
 Extension to heavier mesons and diquarks.
 Study of rho → pi+gamma, K*→ K+gamma, D*→ D+gamma, B*→ B+gamma
 QCD evolution based on the all-orders scheme and flavor splitting.
 Applications to HEP: hadronic contributions to the muon g-2.

Baryon Structure
• Nucleon and Delta electromagnetic form factors: 

 → completing the SCI picture and beyond.
• First explorations on nucleon PDFs and other structure functions.
• QCD evolution and flavor splitting.
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Mario Gómez
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Feliciano de Soto

Lattice determination of QCD fundamental Green functions:

- Extensive analysis of three gluon vertex at any kinematics.

- Exploratory study of four gluon vertex in quenched-lQCD for particular kinematics.

- Lattice calculation of quark propagator (and quark-gluon vertex) with a physical pion mass.

Phenomenology of  QCD fundamental Green functions:

- Schwinger mechanism for gluon mass generation.

- Spectral analysis of quark propagator.

- DSE for the quark-gluon vertex with lattice inputs.

- Determination of alpha_s from general kinematics three gluon vertex?
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Jorge Segovia

 Past and present:
 Application of a chiral quark model (CQM) to study conventional hadrons: masses, wavefunctions, EM 

properties, strong and weak decays.

 Extension of the Fock space covered by the naive CQM in order to describe multiquark systems and 
provide theoretical support to the XYZP discoveries.

 Studies of hadrons in the light-quark sector using Schwinger-Dyson equations and covariant bound-state 
equations: masses, wavefunctions and distribution functions.

 Application of nonrelativistic effective field theories such as NRQCD and pNRQCD to the study of heavy 
mesons: charmonium, bottomomium and heavy-quark hybrids.

 Future:
 CQMs: Natural extension of our studies to the baryon and baryon-meson sectors. Hadrons with a 

constituent gluon content. Formulation of CQMs in the Light-front.

 DSEs: There is a need of implementing the latest developments in QCD Green functions to the covariant 
bound state equations of mesons and baryons. - OGE+Chiral, - BSWF vs. LFWFs, - Distribution functions.

 NR-EFTs: Axions, axion stars and BEC glumps. String effective theory + pNRQCD for higher excitations of 
conventional heavy mesons. Monte Carlo studies of many-body systems.
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Intrinsic charm
MC studies: FLUKA



Potential Synergies of the collaboration

 E. Gamiz: What is the status of R(D(*)) for looking at new physics. There are other ratios such as 
R(J/\Psi).

 E. Gamiz: In the muon g-2 problem, there was a lattice paper which claims that a particular 
correction brings the experimental and theoretical value in agreement. BMW Colloboration.

 M. Masip: Previous work on flavor physics, model building and cosmic ray physics could be 
useful in topics like intrinsic charm and bottom or forward physics in extensive air showers. 
ANNs (j. Rojo) applied to astroparticle physics. The neural network approach to determine the 
atmosferic neutrino flux from experimental data on neutrino event rates.

 P.G. Ortega (USAL): uses the general purpose Monte Carlo transport code FLUKA (PITHYA) able 
to analyzes the transport of any particle into any material with a friendly interface in order to 
define physics.

 PARTONS: What is the best way of participating in such a project? What is Pietro doing? ANNs?
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