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What is our
purpose?
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Industry Needs

— Over half of UK tech leaders now report a shortage in Al skills (52%)

— Universities produce ~10,000 specialists/year. Across all businesses, there
are on the order of 178,000-234,000 data roles to fill. Universities alone
cannot meet demand.

— Al-hiring intensity in the UK has increased (2017-22). Al skills demand
spreading beyond ICT into Finance, Insurance, etc.

— Atrtificial Intelligence Sector Study 2023 / 2024 (UK Gowt): talent
acquisition and regulatory clarity as bottlenecks. Also notes turnover of
Al-skilled people overseas etc.



Introduction

— Society doesn’t value science for the sake of science.
— Perceived value is as a training ground.

— We're here because Al is transforming High Energy Physics. But the world
Is watching us not just for discoveries — it's watching to see what kind of
talent we produce, what kind of tools we build, and how our work
translates into value beyond our immediate community.

— This talk:
— how we engage with industry
— how we train the next generation
— how we ensure HEP remains relevant, valuable, and impactful in a
rapidly changing Al landscape.



Recap from talk last year

— Industry is leading in Al R&D, application, and tools for the most part
— CS departments churning out papers as well _

tools: pyTorch, ONNX, scikit-learn, numpy, MatPlotLib...etc

Niche HEP tools are limited — i.e. awkward-array

TLDR; HEP is a user, not a creator (FastML = outlier?)

— HEP “challenges” are meant to engage wider community
— Pipelines into HEP are too rigid/isolated to capitalize'i.e. trackML

— Value to industry: skills, extracting information from data, making a thing work

— Some industry/academia hybrids: (see previous talks) DIRAC, Hartree, SciML, CERN
OpenLab, Swiss Data Science Center — usually big names/contracts

— CASE (Cooperative Awards in Science and Technology) and Knowledge Transfer awards
exist but focus on subject matter expertise not general skills. Tough.

— CDTs are awesome — especially those with industry projects (and attract funds)



From White Paper

1. It is essential for the UK to adopt a strategic approach to Al for HEP, including sustained
funding, skills development, talent retention, knowledge transfer, industry collaboration,

and participation in global'Al-initiatives.

7. Develop a coherent approach to Al training in HEP in the UK, for researchers of all

career stag{es including: . _
a. More stable and focussed delivery of STFC’s data-science summer school.

b. Build upon successful HEP Al training programmes, such as the CDTs, o ensure
successful elements are more widely adopted and benefits widely felt.

c. Initiate focused Al software carpentry-style workshops. o

d. Encourage more expert-exchange placement, with industry and within HEP.

8. Enhance Al knowledge exchange in the UK by mapping expertise, creating common
forums/software, enabling expert praciitioners to work across experiments, and building
strong cross-experimental cohorts.

13. Exploit more efficient industry tools to maximally leverage developments and position
for expertise exchange.

14. Maximise the short-term wider socio-economic impact of HEP, enabling the field to
tap into Innovation tunds and to bulld a stronger narrative for long-term investment from both

government and industry.




Diagnosis to delivery

— Purpose of this talk to to speak about experience with industry
partnerships
— STFC Funded CDTs (2022, not 2016)
— UCL CDT, Cambridge, Liverpool/ John Moores, Sussex/ Queen
Marys/Open University, Northumbria/Newcastle
— UKRI artificial intelligence Centres for Doctoral Training

o 12 funded in 2023 (link)

— Will talk about UCL CDT as it is my experience


https://www.ukri.org/who-we-are/our-vision-and-strategy/tomorrows-technologies/how-we-work-in-ai/ukri-artificial-intelligence-centres-for-doctoral-training/

Training is formal

— Taught course is a huge benefit to uniformise skills.

— Could push to allow specialisation for those that come skilled-up
l.e. CS courses on specific topics
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Training Highlights

« PhD & MSc — Year 1, Term 1 Courses (frontload)

Research Computing with C++ and/or Python
Machine Learning and Big Data

High Performance Computing

Statistics and Data Analysis Techniques
Responsible Research & Innovation
Software Carpentry

@ —Year 1, Term 2: Group Projects>

* MSc — Term 3: Thesis Project

GhD ~ Year 2/3: Industry PlacemenD

* Software Carpentry

Taught courses

* Industry Group Project (IGP)

* Responsible Research & Innovation (Part 1)
* DIS Summer School

Transferable Skills
* Entrepreneurship

MPhil to PhD transfer

Choice of Placement Partner

Responsible Research & Innovation (Part 2)
Software Carpentry as tutor

International Research Secondment

Transferable Skills
Communications and media training

* Placement
DIS Summer School as tutor

Transferable Skills
* Management and Leadership
Research Planning, proposal writing

IGP as mentor
PhD thesis writing, submission, defense
Award of PhD

Transferable Skills
* Advance entrepreneurship
* Interview skills, Careers workshop

__ veard | Year3 | Year2 | VYearl |

PhD research project - Discussion forums — Seminar series — Annual CDT events

—_
o
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Partners

— Ever evolving list of partners
— Churn is a tough challenge — need to move relationship from
personal to institutional.
— October 2024 — 15 companies pitching
— November 2025 — expect similar numbers with 60% repeat customers
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Group Projects

What are they?

» Partner-defined & supervised project

» 3-4 first-year PhD students, 40% from January to mid-April
« 4-5/year

« > 15 papers published from this work so far

MSc involvement

» extend projects from May — August

Benefits:

» Partner-student relationships start

 Partner project advances & can upscale skills
 Students get 15t taste of "real world"

(K
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Group Projects

(19 different partner organizations

\- J

[27 projects completed

e Full list can be found

[4 from 2025 J

* Fathom: Finding (natural) levies in satellite images
« UNDO: Simulation of Rock Weathering processes

« Guardian: Style Guide Implementation

» Hartree: Gaussian Processes for Weather Modeling

14


https://www.ucl.ac.uk/data-intensive-science-industry/group-projects-industry-placements

- ucL
Group Projects: MSc

KTremendous challenge to imbed MSc students into these projects.

Time spent from industry was not enough given outputs

* Longer time for research (MRes) would be beneficial
* More time in ramp-up (will do this next year)

[Finally found partners that make good use of the opportunity ]

« One involves a student working part-time in company and PhD — found
explainability of ML models as common ground

» Other involves a deep relationship built with 3 GPs and 3 Placements over 3 years
— found LLM usage as common ground

15



Industry Placements: Nearly 60 done

« Student work for 6-months in « Cheap labour for partner
partner organization: « Partner talent pipeline
* On specific projeci(s) » Knowledge transfer/stronger
* As member of team dealing iInks with industry
with a class of projects » Co-funding of student
* Anything that makes sense generates funds

UCL CDT 2022 cohort stats: 11 students
- 1 co-funded student working for funder for placement
- 1 student working part-time, taking supervision roles of MSc students
- 2 students taking internships (save 6 months of stipend)
- 7 students with placements via CDT: £94,00 (6 with average of £15.6k and 1 free) 16



Placements: Why they work

— We produce data-science stem cells: not locked into a single problem domain.
— Data science is an experience-based job: more problems solved, better you are

— Our training is designed for adaptability: Students are exposed to a wide range of
tools (Python, HPC, ML, statistical inference, version control)

— Placements test and accelerate growth: Real-world constraints — dirty data,
vague requirements, shifting goals — are the fastest way to develop
professional-grade judgment.

— Students get things running. See above as to why

— Hosts benefit from fresh energy and robust skills.

17



Cultural Swap

— Many organizations like to use the PhD students to get a bit of R&D done
that is not on the critical path.

— Feedback from students in terms of cultural (in research settings)
— He is my advisor. My boss (on placement) is something different.
— Support is outstanding. Sets a standard for how | should be in my PhD.

— Communication is efficient.
— When we dive into details, my supervisor/team helped me solve it fast.

— Acronyms are equally annoying



Leadership Training

— $370 billion spent globally to train millions of people (200x CERN budget)

HEP budget: ~few k?

UCL offers training to junior academics and above in lottery system

— Similar (poor) coverage in other universities

— Largest cost is facilitator costs (80%)

Quote from ex-HEP-er

— “When | went to Quantum Black, | was kind of arrogant thinking “VWhat
is this training for?” It is like a convener — go figure it out on the job. But
| found the training to be really useful and the culture around it is
actually great. We spend A LOT of money on it...but still...leading is not
for everyone.

— At UCL we have initiated the Leading in Collaborations program to bring
this culture more widely to CERN. Making headway within ATLAS.
— Resource limited. Opportunity for UK to take the lead.

19


https://cerncourier.com/a/leading-in-collaborations/

Outlook

— HEP needs to be using industry tools as much as possible to not waste
resources and maximise training.
— Industry projects are key aspects to successful CDTs
— Short-term industry projects work well
— MSc student involvement can be done with
— joint HEP-industry roles
— deep relationships
— long research times (4-6 months)
— Long-term industry projects are great
— i.e. Add R&D value to companies
— Tacking “impact’ needs attention (got better at capturing)
Cultural exchange — research is fun for industry and their effectiveness is
admirable (even in research settings).






	Welcome to UCL
	Slide 1
	Slide 2: What is our purpose?
	Slide 3: Industry Needs
	Slide 4: Introduction
	Slide 5: Recap from talk last year
	Slide 6: From White Paper
	Slide 7: Diagnosis to delivery
	Slide 8: Training is formal
	Slide 9: A Centre of Doctoral Training (CDT)
	Slide 10: Training Highlights
	Slide 11
	Slide 12: Partners
	Slide 13: Group Projects
	Slide 14: Group Projects
	Slide 15: Group Projects: MSc
	Slide 16: Industry Placements: Nearly 60 done
	Slide 17: Placements: Why they work
	Slide 18: Cultural Swap
	Slide 19: Leadership Training
	Slide 20: Outlook
	Slide 21


