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WP 2.4: Theoretical support

• Transnational Access (TA) at ECT*, Trento (Italy)

• Virtual Access (VA) at Theo4Exp

(https://institucional.us.es/theo4exp/)
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TA

Wikipedia

www.italia.it/it/trentino/trento

   at the frontline of nuclear theory research 
   interface with experiment and with related areas 
   training of ECRs

  established in 1993 by community initiative
  institutional member of NuPECC/ESF

Unique venue in European 
nuclear ecosystem

  4 perm researchers + 1 emeritus + 4 pdocs + 2 PhD studs   
+ 4 admin staff + Director

  ~ 26 weeks/year of workshops + Doctoral Training Program



1. Strangeness nuclear physics – 8

EURO-LABS Projects – users



1. Tensor spin observables – 4
2. DTP: Ab initio methods – 15
3. Strangeness reactions – 17
4. Machine learning – 13

EURO-LABS Projects – users



1. Electric dipole moments – 10
2. Microscopic optical potentials – 9
3. High-power lasers – 8
4. DTP: Nuclear theory for astrophysics – 8
5. Hadron tomography – 7
6. QCD phase diagram – 9
7. QCD plasma – 8
8. Neutrino oscillations – 12

EURO-LABS Projects – users



1. Key reaction in astrophysics – 5
2. Lepton-flavor change in nuclei – 5
3. Theory service for the community – 22
4. Ab initio theory – 5
5. Charge radii of light nuclei – 5
6. Few-body physics – 4
7. Neutron-capture reactions – 5
8. Information and statistics – 3

EURO-LABS Projects – users



1. Neutrinoless double-beta decay – 6
2. X17 particle – 6
3. Fermion sign problem – 10
4. Quantum science generation – 14
5. Digital twins – 5
6. Nuclear theory for astrophysics – 4
7. DTP: Quantum sensing – 5 (TBC)
8. Responses of strongly interacting systems – TBA
9. DTP: Nuclear theory for new physics – 11 (TBC)
10. Nuclear structure and new physics – TBA 

EURO-LABS Projects – users



Summarizing for ECT*

• 31 projects (2 non-EU), 248 users ad 137 AU!

• Diverse topics, but emphasis on relation to on-going/forthcoming

nuclear experiment eg, deuteron tensor spin observables, high-power

lasers, neutrinoless double-beta decay.

• Strong interactions with other communities, esp. atomic, particle,

astro eg, astrophysical reactions, electric dipole moments,

lepton-flavor violation.

• Some theoretical topics eg, ab initio methods, sign problem,

machine learning.

• Extensive participation of ECRs eg, Doctoral Training Programs.

Enabled exchanges not otherwise possible
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Theo4Exp Virtual Access Infrastructure

https://institucional.us.es/theo4exp/

Theo4Exp is providing VA to theoretical tools for the EURO-LABS

community, as well as for the wider experimental nuclear physics

community, since 1st February 2024 with 3 installations:

• MeanField4Exp (Krakow/Strasbourg): providing VA to mean-field

theory service in the domain of nuclear structure physics. Deputies:

Jerzy Dudek & Piotr Bednarczyk

• Reaction4Exp (Sevilla): providing VA to codes used for nuclear

reaction calculations. Coordinator: Manuela Rodŕıguez-Gallardo

• Structure4Exp (Milano): providing VA to codes for basic

spectroscopic properties of spherical nuclei through-out the mass

table. Deputy: Gianluca Colò
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Developed within EUROLABS project

Contracted personnel

• MeanField4Exp (IFJ PAN, Krakow): 2-year contract

Dr. Abdelghafar Gaamouchi (ex-PhD student).

• Reaction4Exp (U. Sevilla): 2-year contract

Carla Muñoz (Master Nucl. Phys.).

• Structure4Exp (U. Milano): 1-year contract

Dr. Imane Moumene (ex-PhD student).

International Review Panel

• Members: Piotr Bednarczyk (IFJ-PAN), Krystoff Rusek (U.

Warsaw), Ian Thompson (LLNL/U. Surrey), Antonio Moro

(U.Sevilla), Enrico Viggezzi (U. Milano), Angela Gargano (Catania).

• Online meetings: 9/22, 10/23, 10/24 (and one before the end of

project) 4



Easy and secure access

• Users registration made through the application developed by

WP5.2 (Antoine Lemasson and Michel Jouvin):

https://iam-eurolabs.ijclab.in2p3.fr

• Users can register via institutional credentials (eduGAIN network)

or using ORCID account.

• Almost 500 users registered.
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Objectives met

• All kind of calculations promised are availabe in the

platform (and some extra).

• With respect to number of users and Access Units (AU):

VA Estimated Supported Estimated Provided

Installation Users Users AU AU

MeanField4Exp 40 154 360 1321

Reaction4Exp 80 207 400 2071

Structure4Exp 20 144 160 2564
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MeanField4Exp

https://meanfield4exp.ifj.edu.pl

• Single Particle

Energies

• Macroscopic-

Microscopic

Energy

• Nuclear Energy

Diagrams

• 3D Nuclear Surface

• 3D Cranking

• Shape Evolution with Spin

• Giant Dipole Resonances

People involved: A. Gaamouchi, I. Dedes, J. Dudek (Strasbourg), A.

Maj, P. Bednarczyk, Michal Ciamala, K. Mazurek, Piotr Kedzierski and

Zbigniew Natkaniec 7



Reaction4Exp

https://reaction4exp.us.es

• Elastic scattering

• Inelastic

scattering

• Coulomb breakup

• Transfer reactions

• Folding potentials

• Coming CDCC

People involved: C. Muñoz-Chimbo, M. Rodŕıguez-Gallardo, A.M. Moro,

M. Gómez-Ramos, J.A. Lay, J. Gómez-Camacho, J. Casal, P. Punta, F.

Barranco and I.J. Thompson (LLNL, USA), Servicio de Informática y

Comunicaciones (SIC) at the University of Sevilla. 8



Structure4Exp

https://ns4exp.mi.infn.it/

• Hartree-Fock and Hartree-Fock-BCS for the ground-state of

spherical nuclei (Skyrme interactions)

• Self-consistent RPA and QRPA for vibrational excited states

• Shell model calculations using the KSHELL code

People involved: I. Moumene, G. Colò, E. Vigezzi, F. Leveraro, M. Bensi

G. Di Gregorio (Univ. Campania) and A. Gargano (INFN, Napoli) 9



Outreach

• Theo4exp: a theory service for euro-labs community

Rodŕıguez-Gallardo, M. et al. Acta Physica Polonica B, Proc.

Suppl. 18 (2025) A10

• Service for the EURO-LABS Community: The THEO4EXP Virtual

Access Facility, Rodŕıguez-Gallardo, M.; Colò, G.; Dudek, J.,

Nuclear Physics News 35 (2025) 33-36

• Two articles for EURO-LABS newsletters.

• Article published in The Conversation (Spain) about Theo4Exp.

https://doi.org/10.64628/AAO.qyu5rauwg

• Youtube video: (“A new

platform brings nuclear physics

calculations closer to

non-expert users”) – released

by University of Seville. 10



And now what?

• We should fight for the maintanance of the platform.

• For that it is necessary to contract one person to be

dedicated to fix problems that will be appearing with

updates of the systems.

• The inclusion of new programs will depend again on

having a person dedicated to that.

• It is also a good tool for the training of young researchers.
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41 participants
mostly early career

experimentalists!

Main outcomes:

Topics:
 Theo4Exp functioning
 physics background (“with more details than usually 

provided in conferences”)
 hands-on practice
 feedback on platform

 community engagement
 training of young researchers
 ongoing discussion on perspectives

Organizers:
 G. Colò
 J. Dudek
 M. Rodríguez-Gallardo

Highlight



Thanks to EUROLABS: TA+VA
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