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Schedule

13:00-13:20 – HetSys capabilities overview (Julie Staunton, Nick Hine, James Kermode)
13:20-13:25 – Testimonials from current industry partner (Mark Storr, AWE)
13:25-13:30 – Student experience of industrial collaboration (Joe Gilkes, HetSys Cohort 2)
13:30-13:40 – Practicalities of industry collaboration (Kyleigh Griffin, Warwick R&IS)
13:40-14:00 – General Q&A
14:10-15:00 – Overview of selected projects across range of themes
15:00-15:10 – Next Steps - Industry Study Groups, PhD project calls and KTN opportunities
15:10-16:00 – Breakout rooms with academics from HetSys research themes



Welcome to the HetSys CDT!

Web: warwick.ac.uk/HetSys | Email: hetsys@warwick.ac.uk | Twitter: @HetSysCDT

• HetSys CDT launched Sept 2019, promoting mathematical skills 
and flexible thinking for complex physical problems, e.g. 
electronic devices, pharmaceutical drug design, superalloys, 
microfluidics, laser-driven fusion

• We run 4-year project-based PhD programme, with integrated training in 
year 1 and links to industrial partners

Julie Staunton
HetSys Director
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HetSys is an entirely new
 EPSRC-supported Centre for Doctoral Training. It is recruiting 

enthusiastic students (first intake October 2019) from
 across the physical sciences w
ho enjoy 

using their m
athem
atical skills and thinking flexibly to solve com
plex problem
s. By developing 

these skills HetSys trains people to challenge current state-of-the-art in com
putational 

m
odelling of heterogeneous, ‘real w
orld’ system
s across a range of research them
es such as 

nanoscale devices, new
 catalysts, superalloys, sm
art fluids, laser-plasm
a interactions etc. 

 HetSys training focuses on three key training needs: 

 
1. 
Cross discipline barriers, 

integrating m
odelling approaches 

 
2. 
Assess reliability of results – 

uncertainty quantification 

 
3. 
Em
phasise robust, sustainable 

softw
are developm
ent 

  HetSys is built around a closely knit, highly collaborative team
 of academ
ics from
 five science 

departm
ents at W
arw
ick (Physics, Engineering, Chem
istry, M
athem
atics &
 W
M
G). W
ith 

its project partners HetSys w
ill develop talented, energetic PhD students to push boundaries 

in this exciting field. The students w
ill therefore inspire new
 ideas, approaches and innovation 

and 
becom
e 
future 
leaders 
in 
developing 
new
 
technologies. 
HetSys 
builds 
on 

W
arw
ick’s Centre for Scientific Com
puting (CSC) and the W
arw
ick Centre for Predictive 

M
odelling (W
CPM
). 

 Read m
ore about the HetSys training program
m
e and have a look at our current PhD Projects 

on our w
ebsite at w
w
w
.w
arw
ick.ac.uk/hetsys or contact us via hetsys@
w
arw
ick.ac.uk.  

 HetSys Director Prof. Julie Staunton (Physics), Co-director Dr Jam
es Kerm
ode (Engineering) 
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students in Cohorts 1-4



• Span disciplinary barriers. Real-world heterogeneous systems are 
intrinsically multidisciplinary, requiring integration of diverse 
modelling methods: 2 core modules cover multiscale modelling 
methods and applications, at atomic and continuum lengthscales

• Incorporate uncertainty in modelling. Training in uncertainty 
quantification will enable you not only to perform simulations, 
but to quantitatively assess their reliability: core module in UQ 
and predictive modelling

• Promote robust Research Software Engineering (RSE). Training in 
sustainable software development will enhance software 
usability and extend its lifetime: core module covering Scientific 
Software Development, plus group project and P2P UQ exercise.

HetSys training programme

Nick Hine (Physics)
HetSys Director of Studies



HetSys training programme

• Training mostly concentrated in the first 9 months, followed by 
3 months Individual Project which then feeds into the Peer-to-
Peer Uncertainty Quantification Project

• Students associated with projects from the start, enabling 
bespoke programme for each student, with a common core 
ensuring a broad knowledge of multiscale modelling methods, 
plus high-level software engineering and UQ techniques.

• Training culminates in the award of a Postgraduate Diploma
(PGCert and MSc also available as exit qualifications for those 
choosing not to progress to PhD).

• Years 2-4 predominantly research, with some cohort activities.

At least 2 optional modules, to total 30 credits. 6 modules specific to HetSys:

PX911: Multiscale modelling 
methods and applications I (15)

PX912: Multiscale modelling 
methods and applications II 

(15)

PX913: Introduction to 
Scientific Software 
Development (15)

PX914: Predictive Modelling 
and Uncertainty Quantification 
(15)

PX915: Software engineering group project; Peer-to-Peer Uncertainty 
Quantification Project  (30)

PX917 Computational Plasma 
Physics (15)

PX918 Electronic Structure 
Theory for Experiment and 
Models (15)

PX919 Quantum Chemistry 
(7.5)

PX910 Homogenisation of 
Nonlinear Heterogeneous 
Solids (7.5)

PX921 Micro & Nano Flows 
across scales (7.5)

PX923 Biomolecular Simulation 
(7.5)



HetSys Research Themes

James Kermode 
HetSys Co-Director



HetSys Industrial and International Partners

HetSys Partners

HetSys has a large range of industrial partners, providing a strong foundation that we will further develop as the CDT

evolves. HetSys students will be trained to model complex systems and can help businesses in addressing key challenges,

with companies providing access to real world problems, and an understanding of �nancial and business pressures.

We also have close links with experimental partners, both at Warwick and beyond, for example through the Analytical

Sciences and Diamond Science and Technology CDTs at Warwick.

At the same time,  we see international connections as a key part of the cohort experience for our students. Our bilateral

links with international project partners will enable student exchanges. The HetSys team also have strong links with the

Psi-k and CECAM communities and with supercomputing facilities via the HPC-Europa3, PRACE and INCITE schemes.

Our current partners are listed below. New partners interested in collaborating with us should get in touch.

Industrial Partners International Partners

AstraZeneca

Predictive Simulation Centre, 

CEA Grenoble

AWE
CERMICS, ENPC Paris

HetSys Partners

HetSys has a large range of industrial partners, providing a strong foundation that we will further develop as the CDT

evolves. HetSys students will be trained to model complex systems and can help businesses in addressing key challenges,

with companies providing access to real world problems, and an understanding of �nancial and business pressures.

We also have close links with experimental partners, both at Warwick and beyond, for example through the Analytical

Sciences and Diamond Science and Technology CDTs at Warwick.

At the same time,  we see international connections as a key part of the cohort experience for our students. Our bilateral

links with international project partners will enable student exchanges. The HetSys team also have strong links with the

Psi-k and CECAM communities and with supercomputing facilities via the HPC-Europa3, PRACE and INCITE schemes.

Our current partners are listed below. New partners interested in collaborating with us should get in touch.

Industrial Partners International Partners

AstraZeneca

Predictive Simulation Centre, 

CEA Grenoble

AWE
CERMICS, ENPC Paris

C3M

FRASCAL, Erlangen

UK Atomic Energy Authority (UKAEA);

Culham Centre for Fusion Energy (CCFE)

Fritz-Haber Institute (FHI), Berlin

Dstl  

Dassault Systèmes

Forschungszentrum Jülich (FZJ) 

supercomputing centre

C3M

FRASCAL, Erlangen

UK Atomic Energy Authority (UKAEA);

Culham Centre for Fusion Energy (CCFE)

Fritz-Haber Institute (FHI), Berlin

Dstl  

Dassault Systèmes

Forschungszentrum Jülich (FZJ) 

supercomputing centre
Plus: Dstl, ESTECO, European Thermodynamics Limited, 

Fluid Gravity Engineering Ltd, Predictive Simulation Centre at CEA, LPSI (Mons) 



HetSys Engagement Opportunities

• Industry Study Group. 3-day intensive investigation of your problem by an 
interdisciplinary team of staff & students, with aim of pump-priming future 
collaborative projects. No NDAs. Free of charge. 3-4 challenges annually. 

• Co-funding and co-supervision of PhD projects. Design and carry out a 4 year 
PhD project. Cost is 50% of full PhD cost (ca. £58k total for Oct ‘23 start) and 
includes full access to student and supervisory team. NDAs/IP negotiable.

• Internships. Host a HetSys student in your organisation for ca. 3 months 
during their PhD project. Can be part of co-funded PhD project or standalone.

• Consultancy. Collaboration with individual academics. IP and duration
negotiable. Fees set by university based on daily rates (ca. £1k/day).

Web: warwick.ac.uk/HetSys | Email: hetsys@warwick.ac.uk | Twitter: @HetSysCDT



HetSys Industry Study Group April 2022

Felix Hanke, Dassault Systèmes BIOVIA :
“It was great to see so many different solutions 
approached to our challenge, and to learn from 
students and staff alike. I really hope that we 
can use this opportunity as a start for a longer-
term collaboration with HetSys.”

Tom Rocke, first year HetSys student:
“The most valuable part of the Industry Study 
Event to me was being able to apply the 
techniques which we study in the HetSys training 
on real-world problem. Applications of techniques 
used in lectures and workshops are often curated 
to give neat results, so it was stimulating to work 
on a problem where the path forward was less 
obvious.”

EPSRC Centre for Doctoral Training in the 
Modelling of Heterogeneous Systems (HetSys)

From 4th to 6th April 2022, HetSys CDT students, together with staff and students from
across the Faculty, took part in an Industry Study Group on campus at Warwick.
Challenges were posed by Dassault Systèmes BIOVIA, TWI Ltd and Bayer AG, focussing
on uncertainties in Molecular Dynamics Simulations, corrosion in "Slugcatchers" used in
the oil and gas industry, and the absorption of Plant Protection Products (PPPs) in soils,
respectively.

Students worked together intensively with input from the industry partners and staff to
devise, model, code and compute solutions to the challenges, before presenting their
results back to the group at the end of the event.

HetSys Director, Julie Staunton said:

Felix Hanke from Dassault Systèmes BIOVIA commented that: 

Tom Rocke, who is a first year PhD student within HetSys, worked on the challenge set
by Dassault Systèmes BIOVIA and said:

Study Groups like these have been hugely successful in solving problems and providing
insight for various organisations. Previous events have pump-primed current co-funded
HetSys PhD projects with AWE and Astra Zeneca. 

We would like to offer our thanks to the Knowledge Transfer Network and the EPSRC
Impact Acceleration Account for supporting this important event, and of course to our
colleagues from Dassault Systèmes BIOVIA, TWI Ltd and Bayer AG for their time and
input.

 
With support from the EPSRC, 
 HetSys partnered with the
ReporoHack foundation to develop
the first High Performance
Computing 10-day ReproHack
event in March.

The aim of the extended event was
to reproduce the findings of
computationally intensive published
research from associated code and
data on the Sulis Tier 2 HPC system
and feedback their experiences to
authors as well as the group of
participants. 

Aravinthen Rajkumar, a third year
HetSys student participated in the
event and said: 

 

 

HetSys Matters Newsletter Editor: Helen Knight

 

HetSys solves "real-world" problems 
at the 2022 Industry Study Event

HPC  REPROHACK 
@ WARWICK

The most valuable part of the Industry Study Event to me was being able to apply 
the techniques which we study in the HetSys training on a Real World problem. 
Applications of techniques used in lectures and workshops are often curated to give 
nice neat results as a demonstration tool, so it was stimulating to work on a 
problem where the path forward was less obvious.

The event really demonstrated the true interdisciplinary nature of HetSys. It was 
fantastic to sense the enthusiasm and to see our students pooling their expertise to 
solve these problems in innovative and exciting ways

SAVE THE DATE!

The Hetsys Summer
Conference will be held
on 19th and 20th July
2022 on the University
of Warwick campus

I found the Reprohack to be 
an excellent means of 
communicating the 
importance of reproducibility 
in computational science - 
participating in the event has 
left a genuine and lasting 
impact on the manner in 
which I write my own 
scientific code.  

It was great to see so many different solution approaches to our challenge, and to 
learn from students and staff alike. I really hope that we can use this opportunity as 
a start for a longer term collaboration with HetSys.

Uncertainty 
quantification for 

classical molecular 
dynamics

Corrosion of 
‘slugcatchers’ 
used in the oil 

industry

Absorption of Plant 
Protection Products 

(PPPs) in soils



Mark Storr – AWE

EPSRC Centre for Doctoral Training in Modelling of Heterogeneous Systems





Sponsoring a PhD in the Heterogeneous Systems 
(HetSys) CDT

HetSys Industry Day

12 September 2022

Mark Storr – Distinguished Specialist

UK Ministry of Defence © Crown owned copyright 2022/AWE



▪ Take the opportunity to explore the ‘feasibility’ and ‘suitability’ of your proposed
HetSys CDT project where possible.

▪ Activities such as the Industry Study Group is a great opportunity to explore your
proposed project as well as engage with HetSys CDT staff and students → ‘try
before you buy’.

▪ Be realistic about timeframes for any internal processes required to ‘secure’
approval to undertake a HetSys CDT project such as technical governance,
financial governance, etc.

▪ Be realistic about timeframes for any external processes required to ‘finalise’ a
HetSys CDT project such as IP and contracts → if unsure talk to the HetSys CDT
Management and Core Team for their experiences.

Funding a HetSys CDT PhD – Before



▪ The HetSys CDT Training Programme provides students with the necessary skills
to undertake fundamental research projects and covers core topics such as:
▪ Multiscale Material Modelling;

▪ Software Development; and

▪ Predictive Modelling & Uncertainty Quantification.

▪ In addition optional modules are available for students to undertake in years 1 &
2.
▪ Be aware that this may mean that PhD research may not fully commence until Year 2 / Term 1

although some light research may be available from Year 1 / Term 2.

▪ Be prepared to support the student during the training programme. Skills
developed at this stage will enable the student to be successful working on your
research project→ ‘speculate to accumulate’.

Funding a HetSys CDT PhD – During



▪ Remember you have a responsibility to ensure that you allocate sufficient time to
interact with your student and their supervisor/s regularly.

▪ Successful management of a HetSys CDT project takes engagement and
investment of time. This can be achieved via a blend of:
▪ E-mail communication→ as required;

▪ On-line meetings→monthly;

▪ Face to Face review meetings→ quarterly.

▪ Encourage your student to engage in the ‘full’ academic learning experience via
attendance at conferences and writing scientific papers→ builds a well rounded
researcher and drives improved project outcomes.

▪ Above all don’t lose sight of the important pastoral role you play.

Funding a HetSys CDT PhD – During



▪ The inclusion of Chemistry, Physics, Mathematics and Engineering Departments
into a single CDT ensures that all potential research capabilities required are
accessible to students.

▪ The wider learning programme beyond the HetSys CDT Training Programme such
as Industry Study Groups, Warwick Centre for Predictive Modelling seminar series
and Computational Toolkit seminar series develops researchers with all the
necessary tools to successfully undertake fundamental research.

▪ The HetSys CDT undertakes review via an External Advisory Board (EAB)
comprised of representatives from across academia, industry and the EPSRC and
responds to outcomes of the review process to drive continuous improvement.

Funding a HetSys CDT PhD – Summary



Joe Gilkes – HetSys Cohort 2

EPSRC Centre for Doctoral Training in Modelling of Heterogeneous Systems



Doing a HetSys PhD with an 
Industrial Sponsor

HetSys Industry Day

12th September 2022

Joe Gilkes



Working with Industry

• PhDs can benefit from structure.

• A defined ‘end goal’ is a great motivator.

• Better scientific communication skills:

• Presentations

• Reports

• Communication within a professional environment.

• However, the correct balance needs to be struck.



Academic/Industrial Balance

• The HetSys Training Programme:

• Beneficial to both the student and the industrial partner.

• Prepares the student to launch into research.

• Takes time.

• First proper research output of  student should be the HetSys

Individual Project.



• Some optional modules only run 

every other year.

• Potential for light research 

around Term 2 of  Year 1.

• Reading, literature reviews, 

software familiarisation, etc.

• Training programme is quite 

intense.

• Communication with the 

student and supervisors is 

key.



Student/Industry Interaction

• Good availability by email.

• Meetings:

• Online, monthly.

• In person (Warwick campus), quarterly.

• Monthly meetings can vary in content.

• Can range from a catch-up to a presentation.

• Depends on work output, conference attendance, etc.



Student/Industry Interaction

• Chances to go to AWE run/sponsored conferences.

• Potential for on-site experience (pending security clearance).

• Working on in-house reproducibility.

• Both working alongside someone internal and doing on-

site demonstration.

• Clearance to present/publish.

• Work with student and supervisors to coordinate deadlines in 

advance.



Summary

• Being a part of  HetSys has been challenging, but extremely rewarding.

• Partnering with AWE has been very beneficial.

• I have had people interested in my work, pushing me to go further 

and explore new avenues.

• AWE has had a highly trained, adaptable researcher investigating 

key problems of  interest.



Kyleigh Griffin – Warwick R&IS

EPSRC Centre for Doctoral Training in Modelling of Heterogeneous Systems



Research & Impact Services

Physics, Chemistry & RTP

Research Development Officer - Kyleigh Griffin 
K.Griffin@Warwick.ac.uk

Research Development Officer – Adrian Fowle 
A.R.Fowle@Warwick.ac.uk

Research Support Officer  - Noosheen Bashir 
Noosheen.Bashir@Warwick.ac.uk

Research Support Officer  - Sim Sunner
Sim.Sunner@Warwick.ac.uk

Engineering & Mathematics

Research Development Officer – Helena White 
H.White.4@warwick.ac.uk

Research Development Officer - Jose McKeown 
J.McKeown@warwick.ac.uk

Research Support Officer  - Inga Lawrynowicz
Inga.Lawrynowicz@warwick.ac.uk

Research Support Officer  - Rebecca Sands 
rebecca.sands@warwick.ac.uk

Research Support Officer  - Thowani Lungu
Thowani.Lungu@warwick.ac.uk

mailto:K.Griffin@Warwick.ac.uk
mailto:K.Griffin@Warwick.ac.uk
mailto:Noosheen.Bashir@Warwick.ac.uk
mailto:Sim.Sunner@Warwick.ac.uk
mailto:J.McKeown@warwick.ac.uk
mailto:H.White.4@warwick.ac.uk
mailto:J.McKeown@warwick.ac.uk
mailto:Inga.Lawrynowicz@warwick.ac.uk
mailto:rebecca.sands@warwick.ac.uk
mailto:Thowani.Lungu@warwick.ac.uk


Working together to put in place an agreement

• Purpose
• Industry and Academic supervisor responsibilities

• Funding arrangements

• Liabilities
• Publications, including thesis submission

• Export control
• Data protection 

• Intellectual property ownership and licencing

• Royalties
• Additional considerations 



Considerations

• Submission of student’s thesis
• Export Control Laws

• Charities Act
• Liabilities

• Intellectual property ownership and licencing

And, Industry partner considerations



Q&A

EPSRC Centre for Doctoral Training in Modelling of Heterogeneous Systems



HetSys Research Themes & 
Example Projects

EPSRC Centre for Doctoral Training in Modelling of Heterogeneous Systems

James Kermode 
HetSys Co-Director



HetSys Research Themes



HetSys Research Themes

Livia Bartok-Partay
Department of Chemistry



Predicting long-term materials ageing using reaction discovery 
and machine learning

Student: Joe Gilkes (Cohort 2)
Supervisors: Scott Habershon (Chemistry) and Reinhard Maurer (Chemistry)

Mark Storr (AWE)

HetSys Partners

HetSys has a large range of industrial partners, providing a strong foundation that we will further develop as the CDT

evolves. HetSys students will be trained to model complex systems and can help businesses in addressing key challenges,

with companies providing access to real world problems, and an understanding of �nancial and business pressures.

We also have close links with experimental partners, both at Warwick and beyond, for example through the Analytical

Sciences and Diamond Science and Technology CDTs at Warwick.

At the same time,  we see international connections as a key part of the cohort experience for our students. Our bilateral

links with international project partners will enable student exchanges. The HetSys team also have strong links with the

Psi-k and CECAM communities and with supercomputing facilities via the HPC-Europa3, PRACE and INCITE schemes.

Our current partners are listed below. New partners interested in collaborating with us should get in touch.

Industrial Partners International Partners

AstraZeneca

Predictive Simulation Centre, 

CEA Grenoble

AWE
CERMICS, ENPC Paris



It’s all in the Structure: Transforming drug design by bringing 
together molecular simulations and machine learning

HetSys Partners

HetSys has a large range of industrial partners, providing a strong foundation that we will further develop as the CDT

evolves. HetSys students will be trained to model complex systems and can help businesses in addressing key challenges,

with companies providing access to real world problems, and an understanding of �nancial and business pressures.

We also have close links with experimental partners, both at Warwick and beyond, for example through the Analytical

Sciences and Diamond Science and Technology CDTs at Warwick.

At the same time,  we see international connections as a key part of the cohort experience for our students. Our bilateral

links with international project partners will enable student exchanges. The HetSys team also have strong links with the

Psi-k and CECAM communities and with supercomputing facilities via the HPC-Europa3, PRACE and INCITE schemes.

Our current partners are listed below. New partners interested in collaborating with us should get in touch.

Industrial Partners International Partners

AstraZeneca

Predictive Simulation Centre, 

CEA Grenoble

AWE
CERMICS, ENPC Paris

Student: Steven Tseng (Cohort 2)
Supervisors: Gabriele C. Sosso (Chemistry), Albert Bartok-Partay (Eng.+Physics), 

Anders Broo (AstraZeneca)



Untangling disorder in amorphous pharmaceuticals using 
artificial intelligence

Student: Jeremy Thorn (Cohort 3)
Supervisors: Albert Bartok-Partay (Eng./Physics) and Steven Brown (Physics) 

HetSys Partners

HetSys has a large range of industrial partners, providing a strong foundation that we will further develop as the CDT

evolves. HetSys students will be trained to model complex systems and can help businesses in addressing key challenges,

with companies providing access to real world problems, and an understanding of �nancial and business pressures.

We also have close links with experimental partners, both at Warwick and beyond, for example through the Analytical

Sciences and Diamond Science and Technology CDTs at Warwick.

At the same time,  we see international connections as a key part of the cohort experience for our students. Our bilateral

links with international project partners will enable student exchanges. The HetSys team also have strong links with the

Psi-k and CECAM communities and with supercomputing facilities via the HPC-Europa3, PRACE and INCITE schemes.

Our current partners are listed below. New partners interested in collaborating with us should get in touch.

Industrial Partners International Partners

AstraZeneca

Predictive Simulation Centre, 

CEA Grenoble

AWE
CERMICS, ENPC Paris



Exploring the Heterogenous Biogenesis Pathways of the 
Bacterial Cell Envelope

Student: Matyas Parrag (Cohort 3)
Supervisors: Phil Stansfeld (Chem/Life Sciences) and David Roper (Life Sciences)



Optimising power grids and chemical reactions 
with graph neural networks

Student: Mariia Radova (Cohort 4)
Supervisors: Albert Bartok-Partay (Eng./Phys) Reinhard J. Maurer (Chem), 

Letif Mones (Invenia)



HetSys Research Themes

James Kermode
Warwick Centre for Predictive Modelling &

School of Engineering



How semiconductor lasers fail – modelling defect effects

Student: Thomas Rocke (Cohort 3)
Supervisors: James Kermode (Eng), Richard Beanland (Physics), Thomas Hudson (Maths),

Eva Repiso Menedez (Huawei)



Spanning the scales: insights into dislocation mobility provided 
by machine learning and coarse-grained models

Student: Matt Nutter (Cohort 3)
Supervisors: Albert Bartok-Partay (Eng./Physics), James Kermode (Eng), Tom Hudson (Maths),

James Turner (AWE)

HetSys Partners

HetSys has a large range of industrial partners, providing a strong foundation that we will further develop as the CDT

evolves. HetSys students will be trained to model complex systems and can help businesses in addressing key challenges,

with companies providing access to real world problems, and an understanding of �nancial and business pressures.

We also have close links with experimental partners, both at Warwick and beyond, for example through the Analytical

Sciences and Diamond Science and Technology CDTs at Warwick.

At the same time,  we see international connections as a key part of the cohort experience for our students. Our bilateral

links with international project partners will enable student exchanges. The HetSys team also have strong links with the

Psi-k and CECAM communities and with supercomputing facilities via the HPC-Europa3, PRACE and INCITE schemes.

Our current partners are listed below. New partners interested in collaborating with us should get in touch.

Industrial Partners International Partners

AstraZeneca

Predictive Simulation Centre, 

CEA Grenoble

AWE
CERMICS, ENPC Paris



Students: Chris Woodgate (Cohort 1), Laura Cairns (Cohort 4)
Supervisors: Julie Staunton (Phys), Albert Bartok-Partay (Eng./Physics)

Laura Lewis, Northeastern Univ. (USA); Stefan Bluegel PGI, Juelich (Germany)

Multi-component alloy phase stability.
Machine learning and quantum theory of magnets for
energy efficient and renewable energy technologies.



Modelling the extraordinary strength of superalloys

Student: Adam Fisher (Cohort 2)
Supervisors: Peter Brommer (Eng) and Thomas Hudson (Maths)

Tyler London (TWI Ltd)



Data-driven modelling of irradiation induced defects 
in fusion materials

Student: Joseph Duque-Lopez (Cohort 4)
Supervisors: Thomas Hudson (Maths), James Kermode (Eng),

Sergei Dudarev (UKAEA)

C3M

FRASCAL, Erlangen

UK Atomic Energy Authority (UKAEA);

Culham Centre for Fusion Energy (CCFE)

Fritz-Haber Institute (FHI), Berlin

Dstl  

Dassault Systèmes

Forschungszentrum Jülich (FZJ) 

supercomputing centre



HetSys Research Themes

Tom Hudson
Mathematics Institute



Statistics of porous media attributes and mixing processes 
state variables across scales

Student: Alisdair Soppitt (Cohort 2)
Supervisors: Mohad M. Nezhad (Engineering), Thomas Hudson (Mathematics),

Alberto Guadagnini (Politechnico di Milano)



Atomistically-informed continuum interface models 
for functional composites

Student: Arre Rajkumar (Cohort 2)
Supervisor: Lukasz Figiel (WMG)



Investigating the impact of equation of state uncertainties on 
direct-drive inertial fusion energy simulations

Student: Charlotte Rogerson (Cohort 2)
Supervisors: Tom Goffrey (Physics), Tony Arber (Physics)

HetSys Partners

HetSys has a large range of industrial partners, providing a strong foundation that we will further develop as the CDT

evolves. HetSys students will be trained to model complex systems and can help businesses in addressing key challenges,

with companies providing access to real world problems, and an understanding of �nancial and business pressures.

We also have close links with experimental partners, both at Warwick and beyond, for example through the Analytical

Sciences and Diamond Science and Technology CDTs at Warwick.

At the same time,  we see international connections as a key part of the cohort experience for our students. Our bilateral

links with international project partners will enable student exchanges. The HetSys team also have strong links with the

Psi-k and CECAM communities and with supercomputing facilities via the HPC-Europa3, PRACE and INCITE schemes.

Our current partners are listed below. New partners interested in collaborating with us should get in touch.

Industrial Partners International Partners

AstraZeneca

Predictive Simulation Centre, 

CEA Grenoble

AWE
CERMICS, ENPC Paris



When the dust settles: 
predicting deposition of particulate and aerosols

Student: Anson Lee (Cohort 4)
Supervisors: Duncan Lockerby (Eng), James Kermode (Eng)



Summary and Next Steps

EPSRC Centre for Doctoral Training in Modelling of Heterogeneous Systems



HetSys Engagement Opportunities

• Industry Study Group. 3-day intensive investigation of your problem by an 
interdisciplinary team of staff & students, with aim of pump-priming future 
collaborative projects. No NDAs. Free of charge. 3-4 challenges annually. 

• Co-funding and co-supervision of PhD projects. Design and carry out a 4 year 
PhD project. Cost is 50% of full PhD cost (ca. £58k for Oct 23 start) and 
includes full access to student and supervisory team. NDAs/IP negotiable.

• Internships. Host a HetSys student in your organisation for 3 months during 
their PhD project. Can be part of co-funded PhD project or standalone.

• Consultancy. Collaboration with individual academics. IP and duration
negotiable. Fees set by university based on daily rates (ca. £1k/day).

Web: warwick.ac.uk/HetSys | Email: hetsys@warwick.ac.uk | Twitter: @HetSysCDT



Summary and Next Steps

• HetSys CDT runs integrated 4 year PhD projects in partnership with industry
• Capabilities cover materials and molecular modelling across the scales
• Focus on interdisciplinary, robust software engineering and uncertainty quantification

• Industry Study Group this autumn/winter – express interest to hetsys@warwick.ac.uk
• Call for PhD projects for October ‘23 start will go live end of September

Projects can be discussed with Warwick academics in breakout sessions now, or at the 
follow up in person event on campus Thursday 22nd Sept – registration open!

• Also seeking partners for projects to start in October ‘24 and beyond

Web: warwick.ac.uk/HetSys | Email: hetsys@warwick.ac.uk | Twitter: @HetSysCDT

mailto:hetsys@warwick.ac.uk


Other KTN Opportunities – Debra Jones

EPSRC Centre for Doctoral Training in Modelling of Heterogeneous Systems

debra.jones@ktn-uk.org









Breakout Rooms

Livia Bartok-Partay – Chemistry
Nicholas Hine – Physics

Phill Stansfeld – Chemistry / Life Sciences

Julie Staunton – Physics
James Kermode – Engineering

Thomas Hudson – Mathematics


