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Purpose of the 1-day workshop 
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Setting the stage

 From intro:
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Structure 

 https://indico.cern.ch/event/1450122/timetable/#20241001.detailed
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Morning: overviews

Afternoon: expert-led discussion sessions

https://indico.cern.ch/event/1450122/timetable/#20241001.detailed


Morning 

overviews
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STFC AI Strategy

Mark Wilkinson and Valerie Farr report
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https://indico.cern.ch/event/1450122/contributions/6154956/attachments/2938274/5161422/STFC%20AI%20Strategy%20-%20PP%20AI%20meeting%20UCL.pdf


STFC AI Strategy (2)

 From report
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Examples sent as representatives from various experiments/theory efforts  

https://indico.cern.ch/event/1450122/contributions/6154956/attachments/2938274/5161422/STFC%20AI%20Strategy%20-%20PP%20AI%20meeting%20UCL.pdf
https://indico.cern.ch/event/1450122/contributions/6154956/attachments/2938274/5161422/STFC%20AI%20Strategy%20-%20PP%20AI%20meeting%20UCL.pdf


ECFA strategy: AI and computing 
 Efforts at international level reported (MDO, talk)

 For computing needs (and AI) → JENAA: Joint 

ECFA-NuPECC-APPEC Activities 

 Started in 2022, a first JENA computing workshop was held 

on June 12-14, 2023 (Bologna) 

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

 More specific for AI: EuCAIF → European AI for 

Fundamental Physics → Conference in 2024 

 EuCAIFCon2024 https://indico.nikhef.nl/event/4875/

 Rationale: 

 new 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.
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e-group: eucaif-info@cern.ch Aim of the event: 

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.cern.ch/event/1450122/contributions/6154957/attachments/2938280/5161435/ECFA_AI_Strategy_DOnofrio.pdf
https://indico.scc.kit.edu/event/3813/
https://indico.nikhef.nl/event/4875/
mailto:eucaif-info@cern.ch


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 sustainability 

 FAIR: findable, accessible, interoperable, and reusable data principles. Example (from UK) also here

 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

Overall, engagement from UK community but difficult to understand concrete impact in the short term. 

Experiences and good practice can be shared. Relevant for preparation of inputs to the European Strategy 
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https://agenda.infn.it/event/34738/contributions/191871/attachments/106878/150865/SustainComputingLohwasser_v2.pdf


SciML: AI for Science at STFC 

 Overview and opportunities presented by Jeyan Thiyagalingam
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https://indico.cern.ch/event/1450122/contributions/6157770/attachments/2938144/5161161/AI4S_STFC_HEP_UCL.pdf


SciML: AI for Science at STFC (2)

 Wide portfolio of activities, perhaps not sufficiently inclusive of experimental PP 

 There are funded programmes: AI for Realistic Science(AIRS) by DSIT, Benchmarking for 
AI for Science (BASE-II) by EPSRC, etc. 

 Only starting to grasp the surface of possibilities such as National Strategic Platform for 
RTPs on AI for Science and Engineering – NPRAISE 
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Possible ways for funding

 Davide made some considerations about funding strands 
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Expert-led 

discussion 

sessions
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Fast-ML/FPGA 
What are the HEP use cases for fast-ML/FPGAs and what is the current 

 Trigger/DAQ applications: O(us) latency – “traditional” use on custom hardware 

Wider use as accelerator for CPU based workloads – emerging – less UK involvement? 
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 Status 

 First BDTs and NNs running in ATLAS and CMS hardware 

triggers deployed 

 Large range of examples planned for HL-LHC upgrade 

 Development pipelines for ML on FPGAs – established but 

further development needed 

 Next Gen trigger project at CERN platform for development 

(within ATLAS UK) of ML pipelines for FPGA 



Fast-ML/FPGA (2)  
 What are the challenges/barriers that we are facing in this area (e.g. software, training, skills-

capacity, hardware, etc.)? 

 Steep learning curve – albeit not as steep as VHDL 

 Understanding and tools e.g. hls4ml, pruning, quantisation 

 Bottleneck is (skilled, technical) effort – technical PhD funding, DRD funding .... 

 Consolidate UK skills across experiments – currently quite siloed 

 Evaluate industry directions e.g. Versal AI engines vs custom electronics (DRD7 etc.) 

 Challenges with obsolescence and software tools support 

 Explainability a key topic for confidence in tools and algorithms – in general but especially so in real time where 
data is lost 

 What are the opportunities in this area for HEP (e.g. enhanced outcomes, wider connections, funding, industry 
engagement, knowledge exchange etc.)? 

 Highly trained people useful to science and UK generally – many people go on to data science and elsewhere e.g. CERN 

 Niche in AI – not well covered or supported by industry in general 

 Need to prepare case(s) to allow access to wider funding – examples from science & beyond 

 Industry connections – good connections in this area to key players and UK SMEs 

 Community tool hls4ml – UK contributes, plans driven by US towards formal basis 
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Skills/Training, Capacity building and KE 

 Skills/Training – Essentials: 

 trained researchers in AI, expertise on latest developments, ability to identity and exploit latest developments 

 Currently lacking a coherent and concrete approach to AI training in HEP across the UK 
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Online courses and material 

→ lack depth or necessary HEP focus, little (so far) from the HSF on AI 

University courses and 1st year PhD courses 

→ can lack depth or necessary HEP focus 

STFC’s DIS Summer School (also international HEP-ML summer schools) 

→ overall very useful 

STFC’s Centres for Doctoral Training (CDT) in Data Intensive Science (DIS) 

→ perhaps most successful way to train next generation of researchers

General consensus on the need to have a 

better AI training focused on HEP 



Skills/Training, Capacity building and KE 

 Capacity building → Once trained, large fraction of experts leaves for industry 

 Good and healthy, but need to ensure _some_ stay in HEP 

Need options for career progression and job security 

Training (interactions with industry/foundational-AI experts) 

Ability to stay at the cutting-edge (software/hardware) 

Ensuring interesting work environment 
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Questions and 

discussions around the 

following 

Ideas shared, some 

more difficult to realise

than others



Skills/Training, Capacity building and KE 

 Knowledge exchange → several 

layers to be considered 

 Perhaps there isn’t a preferred 

options but all ways should be 

explored 

 Training comes back as very 

important 
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Effective sharing 

Still some open questions: 

- Can we effectively and consistently engage with AI foundational experts? 

- How do we make this happen in practice, at the least cost? 



Industry and other engagements 

 Related to the previous KE aspect

 Current status of engagement healthy, 

but also reliant on hit&miss programmes

(e.g. studentships, projects) 

 Industry leads, we follow … perhaps 

not the best and most effective way

 Questions we should try to answer:
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Examples made: 

- Projects through CDTs

- Undergraduate projects 

- Placements at industry

Very good feedback on 

contributions from us 

overall, but is that enough?  



Industry and other engagements (2)
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My two cents: It is clearly a challenge to find 

sustained pattern of collaborations with 

obvious return from industry to research,…



Software, hardware and ML-Ops

 Good collection of information from large part of the community – LHC experiments, DUNE, LZ, Mu3e. 

Perhaps more aspects to be considered

 Hardware Trends, utilization models, software evolution (PyTorch), and Practices   
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Challenges and barriers
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Challenges and barriers (2) 
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But also opportunities ..
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Many of these resonating also with 

other discussion presented before



Summary 

 Overall, very good brainstorming around topics which are crucial to ensure 

development, deployment and exploitation of AI for HEP 

 Training is crucial at all level – investing on this is important  

 KE within HEP plus capacity building are key, as well as collaboration with industry, 

the latter perhaps not as tailored toward HEP as we would like 

 Sharing of tools and identification of funding streams that can be used to support are 

key for a successful strategy – ie engagement with STFC to implement their strategy 

is key 

 A lot to discuss still, so a document is now in its final stage of preparation for the UK 

community, plus examples of AI in HEP have been collected for the AI Strategy 

document by STFC

 That is also in its final stage of preparation and should be distributed soon  
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