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WP2.4: Theoretical support

➙ Leading Task 4: Gert Aarts

✏ 4.1) ECT*, European Centre for Theoretical
Studies in Nuclear Physics and Related Areas
Leading Gert Aarts

✏ 4.2) Theo4Exp Virtual Access Infrastructure
Leading Manuela Rodŕıguez-Gallardo
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ECT*, Trento (Italy)



ECT* mission

✓ to be a Centre at the frontline of research in theoretical nuclear physics 

✓ to promote active contacts between theory and experiments, 

and to related areas of research 

✓ to further the training of young researchers

o established in 1993 (30 years ago!)

o Institutional member of ESF-Expert Committee NuPECC

(Nuclear Physics European Collaboration Committee)

o community-driven, bottom-up approach





ECT* Scientific  Board
membership suggested 
by ECT* associates
3-year term



2023 Activities

full programme:

24 workshops and collaboration meetings 

from January to November

selected by Scientific Board

DTP: Ab Initio Methods and Emerging 

Technologies for Nuclear Structure



From hybrid to the new(er) normal 

▪ aim is to stimulate scientific discussion in 

an informal and creative environment

▪ hence, ECT* returns to in-person participation 

as the preferred way of interaction

▪ to build on the past experiences and to support an inclusive global research 

community, presentations at workshops may be broadcast via zoom



EURO-LABS supported meetings

▪ EXOTICO: EXOTIc atoms meet nuclear COllisions for a new frontier precision 

era in low-energy strangeness nuclear physics 17-21/10 2022,     49 

participants, 8 participants supported

▪ Tensor Spin Observables 10-14/7 2023, 24 participants, 4 participants 

supported

▪ DTP Ab Initio Methods and Emerging Technologies for Nuclear Structure 10-

28/7 2023, 33 participants, 15 participants supported 



DTP 2023: Ab Initio Methods and Emerging 
Technologies for Nuclear Structure

▪ 10-28 July 2023

organizers:

▪ Carlo Barbieri 

(University of Milan, INFN)

▪ Alessandro Roggero

(University of Trento)

▪ 33 participants supported by 



EURO-LABS supported meetings: comments

▪ ECT* Scientific Board is selection panel

▪ only 3 meetings supported so far: preserve financial support until after 

STRONG-2020 ends (May 2024)

▪ 2024: 31 workshop proposals submitted, 22 selected, EURO-LABS 

assignment to follow
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Theo4Exp
institucional.us.es/theo4exp
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Theo4Exp Virtual Access Infrastructure

➙ Theo4Exp virtual access infrastructure will provide
theoretical tools for the EURO-LABS project as well
as for the wider experimental nuclear physics comm.

➙ 3 installations:

✏ MeanField4Exp (Kraków): will provide access to
mean-field theory service in the domain of nuclear
structure physics. Deputies: Jerzy Dudek
(IHPC/CNRS & Strasbourg U.)/ Piotr Bednarczyk

✏ Reaction4Exp (Sevilla): will provide codes used for
nuclear reaction calculations. Coordinator:
Manuela Rodŕıguez-Gallardo

✏ Structure4Exp (Milano): will provide virtual access
to other codes that use advanced tools of nuclear
structure theory. Deputy: Gianluca Coló
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Contracted personnel

➙ MeanField4Exp(IFJ PAN, Kraków): 2-year contract

✏ Dr. Abdelghafar Gaamouchi, from 02/2023.

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

✏ Carla Muñoz (Master), from 09/2023.

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

✏ Dr. Imane Moumene, from 03/2023.
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International Review Panel (IRP)

➙ Members: Piotr Bednarczyk (Chairperson, IFJ PAN),
Krzysztof Rusek (UW), Antonio M. Moro (USE), Ian J.
Thompson (LLNL), Enrico Vigezzi (UMIL) and Angela
Gargano (INFN)

➙ Second meeting took place (online) on 20th September 2023
with participation of the Coordinating Team (Manuela
Rodŕıguez-Gallardo, Jerzy Dudek and Gianluca Colò) and the
Coordinator of WP2 (Adam Maj).

➙ Two points to highlight:

✏ The user authentication has to be the simplest as
possible and open to all potential users.

✏ It is necessary to make institutions see that this new
infrastructure is beneficial to them and therefore it will
be necessary to invest on it for maintenance.
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User authentication

➙ We have an application developed by WP5.2
EURO-LABS to control the user access:
https://iam-eurolabs.ijclab.in2p3.fr
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User authentication

➙ We have an application developed by WP5.2
EURO-LABS to control the user access:
https://iam-eurolabs.ijclab.in2p3.fr

➙ We hope soon to include other identity networks like
ORCID
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At the moment, access via institutional

identity provider (IdP)



WP2.4: Research

infrastructures

offering

theoretical

support for

experiments

Manuela
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What about the platform for each

installation?
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What about the platform for each

installation?

Let’s see!
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Meanfield4Exp platform (Kraków)
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Meanfield4Exp: Single particle energy (1)

List of propositions for the user choice Guidelines

↓ ↓
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Meanfield4Exp: Single particle drawings

Example

Z = 32, N = 40, oct. def.
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Meanfield4Exp: Macro-micro energy (2)
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Meanfield4Exp: Total energy drawings
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Meanfield4Exp: Potential energy maps (3)
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Meanfield4Exp: Total energy map

drawings

Potential energy contour Table of minima

↓ ↓
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Meanfield4Exp: Shape evol. with spin (4)

At high spin, microscopic effects are negligible
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Meanfield4Exp: Drawing at spin=56~

Preliminary Energy minimized with respect β4
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Meanfield4Exp: New options being

considereed/elaborated
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Reaction4Exp platform (Sevilla)



WP2.4: Research

infrastructures

offering

theoretical

support for

experiments

Manuela
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Reaction4Exp: Breakup probability

11Li+208Pb at 759 MeV
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Reaction4Exp: BU angular distribution

11Li+208Pb at 759 MeV
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Reaction4Exp: BU energy distribution

11Li+208Pb at 759 MeV
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Reaction4Exp

❶ Optical Model calculations: FRESCO
(http://www.fresco.org.uk/)

❷ Coupled-Channels calculations: FRESCO

❸ Semiclassical calculations (high energy collisions):
EPM SEV
Example: V. Pesudo et al., Phys. Rev. Lett. 118 (2017)

152502

❹ Double folding potentials from density distributions:

✏ DFPOT
J. Cook, Comp. Phys. Comm. 25(2), 125-139 (1982)

✏ SPP
L.C. Chamon, B.V. Carlson and L.R. Gasques, Comp.

Phys. Comm. 267 (2021) 108061
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Structure4Exp platform (Milano)
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Structure4Exp: Options



WP2.4: Research

infrastructures

offering

theoretical

support for

experiments

Manuela
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Structure4Exp: Results for 16O
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Structure4Exp: Strength functions
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Structure4Exp: Stregth functions
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Structure4Exp

❶ Binding energies, density distributions and mean
square radii (skyrme rpa, hfbcs qrpa)

❷ Energies and wave functions/transition densities of
the excited states, as well as electromagnetic
transition probabilities to the ground state
(skyrme rpa, hfbcs qrpa)

❸ Calculations of charge-changing transitions

❹ Beta-decay half-lives

➙ skyrme rpa
G. Colò et al., Comp. Phys. Comm. 184, 142 (2013)

➙ hfbcs qrpa
G. Colò and X. Roca-Maza, arXiv:2102.06562 [nucl-th]
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MileStones (MS)

➙ MS10 (Month 18): Contracted personnel for
Theo4Exp VA in place and first codes available for
users in the virtual facility

➙ MS11 (Month 42): All software released and
validated by IRP

So we are on time!
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Final remarks

➙ By the end of the year, the calculation platforms will
be available with several programs.

➙ There will be a common portal
(institucional.us.es/theo4exp), including the link to
the different installations.

➙ We will start then the users counting (Units of
Access).

➙ The user registration is through (Please, try!)
https://iam-eurolabs.ijclab.in2p3.fr.

➙ Try to favour the use of the installations when
available and, in particular, for summer schools,
doctoral training.

➙ Provide feedbakcs!
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Time for discussion in Kraków


