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Research statement
My research interests centre on the numerical solution of partial differential equations arising in physics
and chemistry. The goals of my research are to extend humanity’s numerical simulation capabilities, to
develop new numerical algorithms that are useful to science and important to society, and to collaborate
with scientists and engineers to translate numerical solutions into scientific advances.

I particularly focus on the development of structure-preserving finite element discretisations in space
and time, adjoint techniques and their applications, bifurcation analysis of nonlinear problems, and
preconditioners and fast solvers.

I have applied the numerical techniques I develop to applications in the areas of renewable energy,
cardiac electrophysiology, glaciology, magnetohydrodynamics, quantum mechanics, liquid crystals, and
multicomponent flows.

Employment history
2022–date Full Professor, Mathematical Institute, University of Oxford.
2016–2022 Associate Professor, Mathematical Institute, University of Oxford.
2016–date Tutorial Fellow, Oriel College, University of Oxford.
2013–2018 EPSRC Early Career Research Fellow, Mathematical Institute, University of Oxford.
2013–2016 Postdoctoral Research Fellow, Christ Church College, University of Oxford.
2010–2013 Postdoctoral Research Associate, Earth Science & Engineering, Imperial College London.

Visiting positions
2025–2026 Visiting Chair, Donatio Universitatis Carolinæ, Charles University, Prague.
2021–date Specialist Consultant, UK Atomic Energy Authority, Culham.
2012–2017 Adjunct Research Scientist, Simula Research Laboratory, Oslo.

Notable prizes
2021 Whitehead Prize, awarded by the London Mathematical Society for the development of

Reynolds-robust solvers for the three-dimensional incompressible Navier–Stokes equations.
2021 Broyden Prize in Optimization, awarded by the editorial board of Optimization Methods

and Software for the development of algorithms for computing multiple solutions of
variational inequalities, with M. Croci and T. M. Surowiec.

2015 Wilkinson Prize for Numerical Software, awarded by the Society for Industrial and
Applied Mathematics for the development of algorithms for the automated derivation of
adjoint models, with D. A. Ham, S. W. Funke and M. E. Rognes.
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2015 Leslie Fox Prize in Numerical Analysis, second place, awarded by the Institute of
Mathematics and its Applications for the development of algorithms for computing multiple
solutions of partial differential equations.

Academic history
2006–2009 PhD in Computational Physics, Imperial College London.

Thesis Galerkin projection of discrete fields via supermesh construction. Viva: 27 Nov 2009.
Prizes Association of Computational Mechanics in Engineering award, 2010; Finalist, European

Community on Computational Methods in Applied Sciences award, 2010; Imperial College
Research Excellence Award, 2010; Janet Watson award, Imperial College London, 2009.

2002–2006 BSc (Hons) in Mathematics, University of Galway.
Thesis Cryptographic applications of polycyclic groups.
Prizes Hamilton Prize, Royal Irish Academy, 2005; Blayney Exhibition, University of Galway, 2006.

Research funding
2021–2024 SysGenX: Composable software generation for system-level simulation at Exascale,

EP/W026163/1, £3.3m, Oxford PI.
2020–2021 Gen X: ExCALIBUR working group on exascale continuum mechanics through

code generation, EP/V001493/1, £174k, Oxford PI.
2019–2020 Leverhulme Trust Visiting Professorship for Prof. Panayotis Kevrekidis, VP2-2018-

007, £85k, PI.
2018–2023 PRISM: Platform for Research In Simulation Methods, EPSRC EP/R029423/1,

£1.6m, Oxford PI, Platform grant.
2015–2018 A new simulation and optimisation platform for marine technology, EPSRC

EP/M011151/1, £558k, Oxford PI, Software for the Future II.
2014–2015 Scalable automated parallel PDE-constrained optimisation for dolfin-adjoint, EPSRC

eCSE02-03, £60k, PI, Embedded CSE support.
2013–2018 Automating optimisation subject to partial differential equations on high-

performance computers, EPSRC EP/K030930/1, £487k, PI, Fellowship.
2012–2013 Optimising the layout of tidal turbines for marine renewable energy, EPSRC, £36k,

Researcher Co-I, Pathways to Impact award.

Departmental Teaching
2019 Departmental Teaching Award, Mathematical Institute, University of Oxford.

2023–2027 Prelims Computational Mathematics, Mathematical Institute, University of Oxford.
2021–2024 Prelims Constructive Mathematics, Mathematical Institute, University of Oxford.
2017–2022 C6.4 Finite Element Methods for PDEs, Mathematical Institute, University of Oxford.
2017–2025 MMSC Python in Scientific Computing, Mathematical Institute, University of Oxford.

Teaching on summer schools
2023 EMS School on Mathematical Modelling, Numerical Analysis and Scientific Com-

puting, Kácov, Czechia.
2018 SSeMID Adjoints for Sensitivity, Optimisation and Control, Montestigliano, Italy.
2018 PMR5426 Adjoints for Sensitivity, Optimisation and Control, Universidade de São

Paulo, Brazil.
2017–2018 PMR5412 Modelling and Numerical Simulation via Variational Calculus, Universidade

de São Paulo, Brazil.



2016 Frontiers in PDE-constrained Optimization, Institute for Mathematics and its Applica-
tions, University of Minnesota, USA.

2014 ANADE Summer School on Receptivity, Sensitivity Analysis and Uncertainty
Quantification, University of Cambridge, UK.

Research supervision
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MSc 16 students on the Mathematical Modelling and Scientific Computing MSc.
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2022 International Glaciological Society student paper prize, Gonzalo Gonzalez de Diego

won a prize for the best student presentation at the 2022 IGS meeting in Bilbao.
2022 Copper Mountain student paper prize, Pablo Brubeck won the Student Paper Compe-

tition of the 2022 Copper Mountain Conference on Iterative Methods.
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2021 Broyden Prize in Optimization, awarded to Matteo Croci for our joint work on deflation

for semismooth equations.
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on learning theory.
2021 G-Research DPhil Prize, £5K awarded to Nicolas Boullé for his work on rational neural

networks.
2020 Mathematical Institute DPhil Thesis Prize, awarded to Florian Wechsung for his

outstanding thesis.
2018 G-Research DPhil Prize, £10K awarded to Florian Wechsung for our joint work on robust

preconditioners for the Navier–Stokes equations.

External administrative & editorial activities
2024–date Founder and chair of the EMS Lanczos Prize for Mathematical Software.
2023–date Editor for the Numerical Mathematics and Scientific Computing book series, published by

the Oxford University Press.
2022–2025 Member of the Committee on Applications and Interdisciplinary Relations of the European

Mathematical Society.
2022–2025 Associate Editor for the SIAM Journal on Scientific Computing.

2021 Lead organiser for Efficient simulation algorithms for viscoelastic and viscous non-Newtonian
fluids, Banff International Research Station.

2019–date Member of the Copper Mountain Conference on Iterative Methods committee.
2017–2020 Editor of the SIAM Fundamentals of Algorithms book series.

2015 Organiser of the IMA Conference on Numerical Methods for Simulation committee.
2013–date Member of the EPSRC Peer Review College.
2013–date PhD examiner for Politecnico di Milano, Katholieke Universiteit Leuven, Queen Mary

University of London, University of Bath, Imperial College London, Charles University
Prague, University of Cambridge.

2010–date Peer reviewer for over 30 journals.



Internal administrative activities
2022–2024 Acting head of the Oxford Numerical Analysis group, following the retirement of Prof. Nick

Trefethen FRS.
2018–date Departmental open access coordinator.
2017–2022 Departmental colloquium organiser.
2017–date Numerical analysis representative on the Oxford MSc in Mathematical Sciences committee.
2016–2022 Examiner’s committee for the MSc in Mathematical Modelling and Scientific Computing.
2010–date Peer reviewer for SIAM Review, SIAM Journal on Scientific Computing, Computer Meth-

ods in Applied Mechanics and Engineering, the Journal of Computational and Applied
Mathematics, the International Journal for Numerical Methods in Fluids, Finite Elements in
Analysis and Design, Parallel Computing, the Journal of Scientific Computing, the Journal
of Computational Physics, Geoscientific Model Development, Biomechanics and Modeling
in Mechanobiology, the Electronic Journal of Numerical Analysis, and ACM Transactions
on Mathematical Software.

2013–date Conference/minisymposium organiser for IMA Conference on Numerical Methods for
Simulation 2015, International Conference on Automatic Differentiation 2016, ENUMATH
2011, SIAM CSE 2013.

Selected invited & plenary presentations
2017 Canadian Applied & Industrial Mathematics Society, Halifax
2019 Preconditioning, Minneapolis
2022 Equadiff, Brno
2022 International Linear Algebra Society, Galway
2022 Thirty Years of Acta Numerica, Poznań
2023 Irish Mathematical Society, Limerick
2023 Mathematics and Microscopic Theory for Random Soft Matter Systems, Düsseldorf
2024 Exploiting Algebraic and Geometric Structure in Time-Integration Methods, Pisa
2024 New Trends in Numerical Analysis of PDEs, Lille
2024 High Performance Computing in Science & Engineering, Ostrava
2025 Taming Complexity in Partial Differential Systems, Vienna
2025 Computational Materials Science and Mathematics, Edinburgh

Scientific fieldwork
2015 Glaciological fieldwork on the Larsen ice shelf with the British Antarctic Survey, Rothera

Research Station, Antarctica.
2011 Oceanographic cruise JC064 on the RRS James Cook, part of the RAPID programme

organised by the National Oceanography Centre.
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