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data = {
    'Italy': 12,
    'Turkey': 12,
    'Serbia': 5,
    'Greece': 5,
    'Poland': 4,
    'Netherlands': 4,
    'United Kingdom': 3,
    'Germany': 3,
    'Belgium': 3,
    'Romania': 3,
    'Lithuania': 2,
    'Georgia': 2,
    'Algeria': 1,
    'Montenegro': 1,
    'Croatia': 1,
    'France': 1,
    'Albania': 1,
    'Slovakia': 1,
    'Switzerland': 1,
    'Finland': 1,
    'Portugal': 1,
    'Kosovo': 1,
}
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• 6 February 2026
• Simone Manti
• Manuel Sanchez del Rio

• 16 March 2026
• Francesco Artibani
• Vincent Belpaire
• Costas Karafasoulis
• Eugenia Naselli

• 12 June 2026
• Juan Reyes Herrera
• Zarko Medic
• Kalliopi Tsampa

https://pandora.infn.it/public/8d7620
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1.1.2 Description of the challenge (main aim)
Data Analysis, Software, and Ray Tracing Simulations : The ENRICH Action will 
integrate the raytracing/wave optics  simulations community, which currently focuses 
on beamline applications, into the broader radiation detection field. The aim is to 
develop  high - quality ray propagation simulation codes for general applications and 
assist  research groups in applying these codes. ENRICH will also seek to enhance 
collaboration between the raytracing/wave optics community and other MC simulation 
frameworks like GEANT and FLUKA , promoting multidisciplinary experiments. The 
Action will leverage Machine Learning to standardize analysis techniques for photon 
detection applications, addressing challenges like handling large data volumes and 
improving experimental reliability. 

Keywords 
Ray tracing simulations, 
Wave optics, Radiation 
detection, Data analysis, 
Monte Carlo simulation, 
Machine learning, Photon 
detection, Beamline 
applications 

1.2.1 Technological Efforts (TE)
• TE5: Integrate advanced raytracing and wave optics simulations with MC simulation  

software to enhance multidisciplinary experiments. 
• TE6: Discuss innovations in data acquisition and pre - processing  hardware and 

software, including AI - powered solutions . 
• TE7: Standardize new Machine Learning data analysis techniques for broader 

understanding and use. 
• TE8: Develop Machine Learning - based self - alignment tools for optical components 

adaptable to various applications and measurements. 

Actions
• Integrate raytracing and wave 

optics simulations with MC 
simulation  

• Discuss data acquisition and pre -
processing, i ncluding solutions . 

• Standardize data analysis 
• Develop ML tools

1.2.2.1 Research Coordination Objectives

• RCO4: Promote knowledge exchange among Monte Carlo  simulation communities, 
integrating ray - tracing  software with other physics simulations (e.g., GEANT4, FLUKA). 

• RCO5: Support the comparison and exchange of advanced data fitting and simulation 
techniques, focusing on novel Machine Learning algorithms. This includes targeted 
training and expert exchanges to standardize effective data analysis techniques. 

• RCO6: Compare and exchange  the latest techniques 

4.1.1 Implementation in WPs

• WG3: Software Advancement: this WG focuses on all the necessary activities involving the development of new software and 
standards for the community. 

• T3.1: Foster collaboration among Monte Carlo simulation communities to integrate  ray - tracing software with other simulation tools 
and validate  integrated simulation models for various photon detection applications (RCO4, TE5). 

• T3.2: Realize a compilation  of the various data analysis techniques used by the various research teams of the Action, aiming at a 
more generalized standardization and wider comprehension of the experimental outcomes in different fields and applications 
(TE7, TE8). 

• T3.3: Collaborate with software developers to promote the realization of open - source  packages with a multidisciplinary approach, 
allowing for easy modifications and customizations by the research teams to be adapted to many possible applications (RCO5, 
TE6). 

• T3.4 Enhance AI - powered solutions for data processing and analysis to implement next - generation data processing systems 
(TE8). 
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COST-ENRICH: Press release
https://web.infn.it/enrich/esrf-enrich-oasys-school-eos26-concluded-in-grenoble/  
Course material (slides, examples, documentation, material)
https://github.com/oasys-kit/oasys_school_eos26 

Lectures and Practicals
• fundamentals and advanced aspects of optical system design for X-rays

• Theory
• Instrumentation
• multi-technique coupling
• data processing
• Components – mirrors, crystals, lenses, gratings and other key optical elements

• Practical training using SHADOW4  in the OASYS2 ecosystem

41 participants from 19 countries — including 8 expert instructors 

https://web.infn.it/enrich/esrf-enrich-oasys-school-eos26-concluded-in-grenoble/
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41 participants from 19 countries — including 8 expert instructors 
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ESRF speakers:
Manuel Sanchez del Rio
Rafael Celestre
Philipp Brumund
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Guest speakers:
Nazanin Samadi (DESY, Hamburg)
Simone Manti (INFN Frascati)
Juan Reyes-Herrera (Elettra, Trieste)
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Remote speakers (USA):

        Xianbo Shi                                                                                                                             Luca Rebuffi
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Visit ESRF:
•Experimental Hall tour

ESRF ID21

ESRF ID26
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Official cocktail                        Unofficial drinks
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Highlights: Wave effects in MC
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Giuseppe Mazzola et al (CERN): X-ray reflection: A FLUKA model: https://doi.org/10.1103/lr4z-r8ph 

 

https://doi.org/10.1103/lr4z-r8ph
https://doi.org/10.1103/lr4z-r8ph
https://doi.org/10.1103/lr4z-r8ph
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https://github.com/ckaraf/spectrum-builder/  Costas Karafasoulis
Tool designed for the interactive generation and exploration of gamma-ray spectra.
The app allows users to build synthetic spectra, adjust relevant parameters, and visualize the resulting spectral response intuitively.

https://github.com/ckaraf/spectrum-builder/
https://github.com/ckaraf/spectrum-builder/
https://github.com/ckaraf/spectrum-builder/
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https://github.com/ckaraf/spectrum-builder/  Costas Karafasoulis
Soon in OASYS!

https://github.com/ckaraf/spectrum-builder/
https://github.com/ckaraf/spectrum-builder/
https://github.com/ckaraf/spectrum-builder/
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