Summary of the AI4AHEP meeting

23 April 2026

Monica D’Onofrio, Tim Scanlon, Alex Tapper, Davide Costanzo

Third UK meeting on enabling Al in HEP experiments and theory At the same time as the UK-LFT annual
Thursday 26 Mar 2026, 10:30 — 17:00 Europe/London meetlng-
Q@ 539 (Blackett Laboratory)

Therefore not much “theory” content...

Description This is the third workshop on Artificial Intelligence (Al)/Machine Learning (ML) and Emerging Technologies in particle physics, after successful
events last year at UCL and Liverpool.

The meeting is sponsored by STFC and will discuss the scope and aims of the group, with a focus on barriers/needs/opportunities in terms of . .
enabling Al in HEP experiments/theory, and how to best engage with future funding opportunities in this area further to the publication of the I n d |CO | | n k
document "Enabling Al for High Energy Physics Experiment and Theory" as outcome of the previous discussions. The meeting will be held at the
Imperial College with coffee at 10.30am and the meeting being held from 11am-5pm, with a lunch break.
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Context of the initiative

e UKinitiative started as a follow up of two Al for HEP workshops

(sponsored by SWIFT-HEP)
o Oct 2024 at UCL (link) — Short document written as a summary (link)
o Sep 2025 in Liverpool (link) — Led to a funding proposal
o Clear interest in the community -- Also given the focus within UKRI (and everywhere)

e STFC approached us asking for a proposal for 5-6 months in FY25/26
o Rather short notice... (£225k envelope at 100% FEC)
o Collaboration between UCL (Tim), Imperial (Alex), Liverpool (Monica), and Sheffield (Davide)
o  Financial management done by UCL

e [Funding requested for
o Staff time at the lead institutes
o  Flexi funding for 3 small projects. Total of 7 mini-projects (see later for summary)
o  Subcontracting (intended for collaboration with Hartree, likely won’t work out because of timing)
o A workshop that was held at
Imperial CO”ege last March (M) Enabling Al for High Energy Physics in the UK
Minutes of the meeting here
o And a website to
coordinate the initiative: https://ai.hep.ac.uk/

Home About Events Projects Publications Links

O

Mission News and announcements

Mar 5, 2026 3rd Workshop on Enabling Al in HEP experiments and theory.

Jan 1, 2026 AI4HEP projects starts!

, knowledge exchange, capacity

xperiment, theory/phenomenology,
ress, identify barriers and

ing Al
and improving skilsftraining and knowledge transfer.
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Al4HEP-UK. The process

°® Timing was very very tight This call will fund three projepts, each up to
. . . . . £12,000 for Research Technical Professional
o Discussions started in October (with TFS submission) ~ (RTP) or Postdoctoral Research Associate
o Award finalised in January, and funds received in early April = (PDRA) costs. The funding has been
o  Call for “Rapid response” on 3 February with awarded by STFC on short notice and must

be spent by end of March 2026. It is open to

a deadline of 16 February . : : :
. . _ . the entire UK particle physics community and
o  Project started in November and finished in March... we encourage members to share this call

e Good selection of prOJeCtS with others who may be interested.
o 17 applications received (probably more could be prepared)
o 3 selected. Taking into account the balance of topics, Institutes, etc
o All 4+3 project reports given at the AI4HEP workshop two weeks ago

e \What next?

Evidence Note and Delivery Plan (next 2-3 months)

Community building in progress (website, tool sharing, etc)

Coordination (workshop series, working groups, interaction with providers)
Communication Channels (mailing list on JISC and Mattermost )

Community meetings are good, but hard to go too far without additional funding...

0O O O O O
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UKRI presentation

e TJalk on zoom by James Dracott, Deputy Director for Al and Data at EPSRC/UKRI

@)
(@)
(@)

Productivity: Making research processes quicker and more efficient.
Capability: Enabling new ways of doing science that are impossible for humans
Discipline agnostic approach (where do we fit in??)

o UKRI work focused on 6 pillars: (and he had a nice drawing of them, which | can’t find)

O

1. Technology Development

2. Sustainable/Efficient Al

3. Al for Research (Al for Science)
4. Innovation and Adoption

5. Responsible Al

6. Skills and Talent

e A few of highlight

(@)
O
@)
(@)
(@)

f
(@)

Davide Costanzo

The physics community is uniquely well-placed to contribute here due to its Five Sigma reliability
standards.

The particle physics (HEP) community already holds "a lot of credibility" within UKRI regarding its
handling of large-scale data and computing

Calls for proposals are expected in the next few weeks.

How does it fit in the IS8 industrial strategy?

What is the role of the communities (HEP in this case) on these calls?
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Al infrastructure from SCD

e Alastair Dewhurst summarised the activities within SCD
o Hopefully I'll give a decent summary of what he said, given he is in the room now ;)

e Jopics covered
o Hardware available at Tier-1, Cloud and SCARF

o Al Ready Storage
o Al Theme, CoSeC and CCP-TEPP
o  Google Vertex and PA Consultants _ _
o Turnkey role out of Al to facilities. BB S A gl e
0 Managing CommerCial ClOUdS Traditional Function Evolving Function
o FPGA
@A Scientific Tooling Data Factory %
1 & Workflows for Al ggﬂg&e’{:gg
e There are several areas where we S ® S
i, @y U @
C a n e n g ag e Regzgl!ch SIEC Dlsﬁg‘l;ery International
0 Eg aCcCcess -to SC ARF Councils Facilities @ Research Partnerships
o CCP-TEPP roadmap (link) i I S @) W o ‘a
Academic Industry

Institutions Collaboration

From Core Services to platforms underpinning a connected UKRI ecosystem
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International update - USA projects

e Peter Elmer and Verena Martinez on zoom Focus Areas for FY 2026:
o Gene S|S m | S S|On : A. Foundation Models of Particle Interactions and Cosmic Physics (HEP, NP):
' Develop and curate the essential data of nuclear and particle experimental efforts,
o National initiative to accelerate science (dou ble critical to train foundation models of particle interactions and cosmology to accelerate
L . . . new breakthroughs in our understanding of the universe. Data and models may include
prOd UCtIVIty, etC.) by Iﬂteg I’a'tlﬂg Al , hlg h pel’formaﬂce the future Electron-lon Collider, cosmic observations, underground and accelerator-based
. . . o experiments as well as synthesizing different modalities of data from across multiple
com pUU ng and massive scientific datasets large-scale sky surveys to understand nuclear astrophysics, dark energy, dark matter, and
. « the physics of the early Universe. Successful scope will seamlessly span experimental
o Phase 1 - results in 6 months, demonstrate “Al and theorstical inputs acrossthe pnch poiats o analysi pipclines rom dector evel
A d t ” through to final scientific artifacts, along with the output of advanced theoretical
van age calculations. Discovery science potential will be maximized by addressing such technical
_ _ challen -data domains and real-time data isition of high-dimensional
o Phase 2 (larger, 3-5x Phase 1) - 3 years Dotabytsclildascts i it sy ol Nengo il idorpenting 0

experimental signals using theoretical knowledge.

AI-NATIVE RESEARCH ECOSYSTEM - PARTICLE PHYSICS

B. AI Accelerated DUNE Science (HEP)

GC 1: ACCELERATED GC 2: INTELLIGENT SENSING Develop Al methods that significantly speed up and enhance the DUNE science
EREERMAERT DESTOR AND HESI RIS 0N program, reducing the time needed for the collaboration to publish neutrino oscillation
measurements, significantly improving the sensitivity to neutrinos from core-collapse
supemova, and developing new flagship measurements that will enhance the DUNE
science goals,

C. Expedited Discovery from High Complexity and Petabyte-Scale Datasets (HEP, NP)
Partner domain expertise with data science and industry to develop Al methods
and techniques capable of drawing robust scientific insight from increasingly complex
Al-NATIVE and/or petabyte-scale datasets. Enable deeper insights by directly connecting datasets
EXPERIMENTAL with theoretical parameters for uncertainty-aware reasoning to leverage the high-
LIFECYCLE dimensionality of particle physics datasets. Scope will address the critical slowdown
problem in Lattice QCD, automate big-data analysis, achieve new levels of experimental
precision and theoretical calculation, and significantly improve understanding of the
universe and particle interactions. Al-assisted design to maximize experimental
sensitivity to fundamental parameters of interest or that significantly reduces costs of
Al-Driven Monitoring, Dia " proposed or current projects and can be implemented in the next three to five years, is
p also of interest.

GC 4: FROM DATA GC 3: AUTONOMOUS
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International update - EUCAIFP

e (Caterina Doglioni summarised the EUCAIFP project:
o  European Coalition for Al and Fundamental Physics (EuCAIFP)

e Structured into 5 (soon 6) working groups
o WG1: Foundation models & discovery

Next Generation Al

Future Circular Collider

What: Model the new Al on the laws of

o WG2: Al-assisted co-design of future detectors Vst st Europelseaderdipln nature and grounded in physics
. . article sics by investing in ;
o WG3: FAIR and environmentally sustainable ML CeR's nec-qenration collder MO0
. i How: Co-invest with other CERN ) i
O WG4: Ml_ and Al }nfrastructure . | | oW c:u:t\:ieess,\l):verggi;rg o :’:;E;:zs:z:;:;::zﬁ;z: e
o WG5: Building bridges - community, connections and funding Europe funding. world's best minds.

Two out of the 11 EU moonshots (link)

e A COST proposal recently submitted

e EU RAISE call, mostly focused on material science
o Need to lobby for more calls that would include HEP

e CAIRNE initiative (link) aka CERN for Al

o Propose a pan-European consortium using the successful model used in Particle Physics
o The CERN model: ten key principles for big science “Made in Europe” (link)

e CERN developing an Al strategy (will likely feature in the town hall)
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Projects summaries - FastML and Epigraphy

e The FastML Foundation - Presented by Alex Tapper (link)
o Established in Delaware as a non-profit organization
o The FastML foundation focused on the development of ultra-compact,
high-speed ML for deployment directly onto detector hardware.
o Focus on FPGAs, but not only

his 4 ml /\conifer

e The EPIGRAPHY Project (Edge Learning in Particle Physics) - Benedikt Meier (link)
o EU COST network for capacity building
o Aims to fill the gap left by previous European initiatives and complement US projects like ASD3
o Divided into 5 technical working groups . ;
m FPGA compression
Explainable Al
Turnkey frameworks
ASIC development
Education
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Mini-project funded through the AI4HEP intiatives

e 4+3 mini-projects were funded through the AI4HEP initiative
e Reports given at the meeting. We will have to provide STFC with a end of grant summary

O

@)
(@)
(@)
O

Davide Costanzo

Cross-experimental Tools and Open-source Datasets - Jackson Barr (UCL) link

Al Inference as a Service deployment at a WLCG Tier-2- Bruno Borbely (Glasgow) link
Smart Monitoring: Al-Driven Analysis of Distributed Systems - Robert Fay (Liverpool) link
FastML tools, studies and plans - Lauri Laatu (Imperial) link

PHAZE-1: Validating Early Predictive Sufficiency for Low-Latency Foundation Models
Pratik Javahar (Manchester) link

Pandora Deep Learning for Interaction Vertex Reconstruction in LAr neutrino detectors
Alex Moor (Sheffield) link

Al-enhanced 2D to 3D pattern recognition in LArTPCs - Isobel Mawby (Lancaster) link

Al4HEP Summary - GridPP55 23 April 2026
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What can particle physics do for Al?

Referring to the UKRI pillars:

1.

2.

Technology development

Decades of expertise processing, filtering and analysing large datasets.

Sustainable and efficient Al

Sustainable (white papers, HECAP+ link). Efficient Al (is that a trigger?) .

Al for research (Al for science)

Unique very large-scale well curated datasets for Al development, training and testing

(beyond what is being done on language models)

Innovation and adoption

Several example of how using Al/ML tools improved physics performance well beyond expectation
(e.g. Flavour Tagging, testing of fundamental Al scaling laws using jet data at LHC)

Responsible Al

Physics requires rigorous uncertainty quantification, making the HEP community a vital testing
ground for "Responsible Al”.

Skills and talent

Excellent track-record of skills training in this area and talent-pipelines seeding many areas
Incredibly successful CDTs (UCL, Liverpooal, ...) spanning from HEP to Accelerator Science and Astro.
Extends beyond AI4HEP. And collaboration with industry
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Next steps — Where do we go from here?

e Thisis what we agreed at the workshop:

O

(@)
(@)
O

Evidence Note and Delivery Plan (next 2-3 months) And the funding report(!)

Further work on community building (website, tool sharing, training opportunities, etc)
Coordination (workshop series, working groups, interaction with providers)
Communication Channels (mailing list requested at JISC)

e Community building

(@)

We need to reinforce the message that support to the communities is central for the success of an
overall Al initiative

Our strength is that we can organise at the national and international level

We need to reach out to (friendly) colleagues in other disciplines to support our case

(this was done for e.g. EXCALIBUR)

We need to interact between University and National Labs (as it was done for SWIFT-HEP)
International collaboration is also key to further support or case

(E.g. with the Genesis mission)

e Thoughts ideas?

O

Davide Costanzo

Hard to plan without knowing what’s on the table
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