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Roddy is a career fusioneer

I work at a university because this is somewhere defined as a place where research & 
teaching come together. In fusion skills development, I am involved in several ways:

• Director, EPSRC Centre for Doctoral Training in Fusion Power

• Director, Fusion Industry School

• Skills Pillar Lead, Fusion Industry Taskforce

• Founding member, Fusion Skills Council

• Chair, Board of Governors, European Fusion Education Network FuseNet (2018-2026)

• Programme Committee, IAEA Technical Meeting on Workforce Development

• Currently supervising 9 PhD students

• This year lectured (a) electromagnetism & (b) plasma physics (> 300 students)



Benefits of fusion
(some of them)

• Safety
• no “runaway” – physics is entirely different to fission
• only a small amount of fuel present (only a few grams on site)
• hence no problem with nuclear proliferation

• Environmentally clean
• no greenhouse gases
• manageable radioactive waste

• Abundant source of fuel – sufficient to last thousands of years
• enough lithium in single phone battery to supply an individual with a lifetime’s 
electricity
• deuterium from sea water – available to everyone

• Economic growth – even before power plants come online
• jobs (some with a regional focus)
• technology & services exports
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Challenges for fusion
(some of them)

• The fuel ions repel until they get really close, so the state of matter required for 
fusion is a hot plasma (ionised gas) => The temperature gradients are arguably the 
largest in the galaxy, yet the plasma has to be kept stable and confined for sufficiently 
long.

• The materials (in a tokamak, at least) have to handle heat loads many times the 
loading on the space shuttle on re-entry but for years not minutes, withstanding 
massive neutron flux and breeding tritium from lithium.

• These technical constraints have to be solved simultaneously.

• There aren’t sufficient people who understand this coupled problem.



We need PhDs in fusion science

• Fusion undoubtedly needs all sorts of people in different roles: lawyers, welders, 
civil engineers, project managers, … however:

• Fusion science is not a “done problem” or “only engineering”: difficult science 
remains and its solution requires simultaneously satisfying multiple technical 
constraints in materials science & plasma physics

• The role of the EPSRC Centre for Doctoral Training in Fusion Power is to respond to 
the continuing need for fusion scientists (in materials science & plasma physics) 
capable of taking on leadership roles in the design and operation of future fusion 
power plants.



Fusion Power CDT: a collaboration between 

academia, (inter)national labs and private industry



Fusion Power CDT: a collaboration between 

academia, (inter)national labs and private industry

• (Initial) Funding: £9.5m from EPSRC (competing with bids across the whole 

of physical sciences) plus £8.5m from universities and non-academic 

partners

• Scope: materials science & plasma physics

• > 100 PhD students in fusion registered at any one time

• > 300 students since 2009

• > 20 non-academic “industry” partners

• Alumni at UKAEA, Oxford Sigma, CFS, Kyoto Fusioneering, IAEA, 

MuWave, Assystem, Tokamak Energy, NIF, UK government, academia, …
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Reskilling: Fusion Industry School
▪ https://fusion-cdt.ac.uk/fusion-industry-school/

▪ Now in its fifth year; managed by the Fusion CDT & UKAEA

▪ Interactive programme of lectures & panels with world-leading experts in fusion, aimed at providing an 
overview of the current progress and challenges to industry professionals

▪ Original version delivered over two weeks: in York (22 – 25 June) & Oxford (21 – 24 Sept) 

▪ Crash Course for Managers & Senior Leaders delivered over two days: 1st & 2nd Dec in Retford

▪ You do not need to have prior knowledge of fusion science or technology.
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Fusion industry & training
▪ Training for industry

▪ is harder than training university students: much more 
business-like (obvs!)

▪ is often expensive for industry because of lost project 
cost => short courses

▪ Industry is better suited than academia to train on e.g.:

▪ Entrepreneurship

▪ Commercialisation & financing

▪ Project management

▪ Licensing & regulation

▪ Some industrial players make ambitious claims about e.g. 
fusion roll-out timescales. 
Does this mean we should not work with industry? No!

▪ Industry can provide tremendously valuable placements for 
students, but often need support to do so.

▪ People can become fusioneers at any point in their career.



Fusion Industry Taskforce:
workforce recommendations

Paper published in December 2025.

Primary recommendations:

● Build an inclusive and diverse fusion workforce

● Inspire early and sustain interest in science and 
engineering

● Enable flexible career pathways

● Coordinate national and regional skills 
infrastructure

● Align skills development with industry growth and 
innovation 



Fusion Industry Taskforce:
consequences for us

• There are only 168 hours in the week. It turns out 
that this is fixed.

• Conclusion: no single individual can do everything

• The pipeline is leaky at every stage: from primary 
schools to senior managers; consequently there is 
no “silver bullet”.

• My experience is that discrete interventions that 
have positive impacts for individuals have greater 
benefit than strategy documents. [Ouch!]
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IAEA Technical Meeting on Developing the 

Fusion Workforce 27 – 30 April 2026
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Why are you (the audience) working in fusion?

• Giving everyone in the world a decent standard of living 
without destroying the planet through climate change

• Satisfaction of generating economic growth / jobs

• Intellectual challenge

• Job security

• Salary

• Influential person in your past



True interdisciplinarity
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True interdisciplinarity

“We are an interdisciplinary institute.”

“So where are your experts on socio-economics, 

law, geopolitics, environment & public policy?”
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Summer internships are great! 

▪ In 2022 & 2023, Fusion Industry School supported summer internship bursaries for students from lower socio-
economic backgrounds.

▪ UKIFS & University of York supported 6 microwaves in fusion internships in 2025; we would like to expand the 
scheme in 2026.

▪ A great way to provide talented undergraduates with the opportunity to experience research.

▪ [Don’t underestimate supervision efforts & running costs]
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As we approach concluding thoughts….

• Diversity is key to success: whether or not you agree with me that it is morally and 
ethically right, fusion will succeed only if access to careers in fusion is independent 
of gender, socio-economic background or inherited characteristics.

• Interdisciplinarity is exciting, valuable & risky.

• Can we get more fusion content into university taught programmes?
(My 2nd yr EM module has homework problems starting “An alpha particle in JET…”)

• If you are invited to give a talk at a primary school, cancel all your meetings and give 
the talk.

• Not all our trainees will pursue careers in fusion. This is okay.

• Ensure training is what employers actually need.

• Do not promise the existence of jobs we can’t guarantee.

• Ensure quality through robust assurance processes
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Be more like Professor D …
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The welfare of the learner is 

paramount.



Fusion Power CDT student journey



Taught Programme Overview: first 6 
months
• A programme that integrates materials science and plasma physics …
• … across inertial and magnetic confinement fusion
• All students take the core modules and either materials or plasma strand modules.

• Not shown here: 
induction week at 
Oulton Hall, Leeds

• Is this what we should 
be teaching our 
students?



Taught Programme Overview
• Taught modules in first six months provide foundation & context
• Some module are intensive and others less so.
• Split across all six universities.



Training Programme: months 7 - 48

• Undertake research, do experiments, run simulations, 
publish articles, go to conferences, progress through 
university requirements and (eventually) write thesis

• Annual Frontiers of Fusion workshop (late April in York)

• Collaboratory mini-project in yr 2 (requires proposal 
including costing, risk, impact etc.)

• Industrial training days: to be delivered by you ☺

• Outreach; student representation; teaching; …



Project lifecycle
Industry partners & supervisors should be involved throughout the process.

• Identify supervisory team => generate project description => advertise project

• Identify funding

• Advertise project => interview candidates => make offer(s)

• Propose, review and agree studentship contract

• Supervise student (including weekly one-to-one meetings and formal )

For organisations:

• Provide training on PhD supervision; equality, diversity & inclusion; interviewing & recruitment

• Review working environment for PhD students (e.g. provision of desk space, integration into teams)

• Ensure that correct insurance is in place

All PhD students must have a primary university supervisor who is ultimately responsible for the student’s 
well-being and academic progress.



Governance structure

Management Board

Industry

forum

Taught 

course 

committee

Operations

committee

Equality,

diversity &

inclusion

committee

Student-

staff

committee

External Advisory Board

EPSRC

▪ Primary responsibility sits with Management Board (chaired by PI)

▪ External Advisory Board must be > 50% non-stakeholder (says EPSRC)

– Chaired by Professor Rogers Jaspers (Technical University of Eindhoven)

– Second meeting will be winter 2026/27 to coincide with mid-term assessment
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Summary: 

● Like safety, skills development is everyone’s responsibility.

● Universities (uniquely?) inter-twine teaching & research.

● Diversity is key to success.

● There is no magic bullet wrt skills development.
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