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AI and computing in international landscape

 For computing needs (and AI) → JENAA: Joint 
ECFA-NuPECC-APPEC Activities 

 Started in 2022, JENA computing workshops held yearly 

 https://indico.scc.kit.edu/event/3813/

 More specific for AI: EuCAIF → European AI for 
Fundamental Physics → Conferences in 2024 and 
2025 (with some UK representation) 

 Rationale: 

 European initiative for advancing the use of Artificial 
Intelligence (AI) in Fundamental Physics. 

 Members are working on particle physics, astroparticle
physics, nuclear physics, gravitational wave physics, 
cosmology, theoretical physics as well as simulation and 
computational infrastructure.

 5 Working groups organised around specific themes

 “Fellows” cohort [link] serves as broader organising 
committee, on top of core coordination group
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Aim of the events: 

provide a platform for establishing new connections between 

AI activities across various branches of fundamental physics, 

by bringing together researchers that face similar challenges 

and/or use similar AI solutions. 

https://indico.scc.kit.edu/event/3813/
https://eucaif.org/how-to-join/


EUCAIF: Working group structure and mission 

 WG1: Foundation models. 

 Mission: Facilitate research on large-scale foundation models for fundamental physics

 Provide infrastructure, resources, data and models, connect researchers, define problems & metrics

 WG2: AI-assisted co-design for detectors

 AI-assisted co-design of future ground- and space-based detectors - Related to the work of the MODE Collaboration 

 WG3: FAIR-ness and environmental sustainability 

 FAIR: findable, accessible, interoperable, and reusable principles for data/algorithms, FAIR4ML as part of trustworthy AI 

 See talk this afternoon for environmental sustainability, see also JENA computing workshop talk by K. Lohwasser

 WG4: ML and AI infrastructure – Mission: understand status, guide funding and development efforts
 Scalability and access to HPC Resources, Data Infrastructure and Infrastructure for Distribution, Integration of AI/ML into 

Existing Experimental Workflows, Large and Small Scale Models, Benchmarking and Standards

 WG5: Building-bridges - community, connection

 Establish EuCAIF as a new brand for AI in physics (independent of CERN), eventually bringing in new grants

 Aggregate and provide an overview of already existing structures and networks, put this on professional website
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Overall, some engagement from UK HEP community (C. Doglioni in WG3), 8 UK fellows so far, 

but it can still grow

https://agenda.infn.it/event/34738/contributions/191871/attachments/106878/150865/SustainComputingLohwasser_v2.pdf


EUCAIF activities

WG meetings on indico [link]

Organisation of yearly conference

 Two editions so far (Amsterdam, Cagliari) 

 Very good attendance, lots of space for Early Career Researchers to present / discuss

 Gathering people with similar interests towards collaborative grant 

applications

 Not completely straightforward (only one “public” call)

 A few applications in the works since the last EuCAIFCon

Whitepaper as input to European Strategy (see next slides)
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https://indico.cern.ch/category/17686/
https://indico.nikhef.nl/event/4875/
https://agenda.infn.it/event/43565/timetable/


Inputs for European Strategy PP update 
 2 main inputs submitted and considered for the Briefing Book

 AI-RDs: A EuCAIF proposal to structure AI research in Particle Physics

 EuCAIF Recommendations for Scaling AI Capabilities in Particle Physics (mirror closely UK ones)
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https://indico.cern.ch/event/1439855/contributions/6461566/
EuCAIF%20Recommendations%20for%20Scaling%20AI%20Capabilities%20in%20Particle%20Physics


EUCAIF recommendations 

 Very close to ours.. 
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EUCAIF recommendations (2)
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The next decades…

 The Next 10 Years (2025–2035): AI is already mature but much more to be done:

 Classification and Tagging

 Offline Reconstruction algorithms

 Simulation and Generative Modelling

 Triggers and Real-Time Systems

 Inference and Unfolding

 Beyond 2035 [according to the ES review] →AI for next-generation colliders/experiments: 

 AI will be at the very heart of experimental design and operation → traditional workflows of collection, storage, and 
offline analysis no longer be viable → AI could be embedded directly into detectors and data pipelines

 Development of intelligent frontends (extractors integrated on ASICs, with early prototypes already demonstrated in CMOS 
technology)

 Foundation models

 Large language models → Large Physics models (LPMs) 

 Differentiable programming → geometry and readout of detectors optimized through gradient descent, directly targeting 
physics performance – merging detector development and physics optimisation 

 Is this perhaps even sooner that 2035?

 Add on: The quantum frontier: quantum-AI or AI for quantum
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In BB for collider physics but true across the board..



Some (draft) conclusions (from ES – very close to ours) 

 Invest in both infrastructure and people

 Establish a sound and solid software ecosystem, to ensure comparability and reproducibility, i.e. 

share benchmarking datasets and evaluation metrics, as well as fast pacing 

 Nurture the “human capital” → dedicated training programs, establish attractive career paths: prepare 

the next generation of particle physicists “fluent” in AI and ensure they have a future in the field

 Exploit the ‘sustainability route’ – responsible energy consumption for AI algorithms is a must (but 

also: target efficient and sustainable software for our future experiments pass through AI)
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Back up 
Some slides from past meeting summary … 


