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Research Interests

My research concerns fluid dynamics in astrophysical objects, and in particular the transport of heat, composi-
tion, momentum and magnetic flux by turbulent and laminar flows. My work uses a combination of analytical
mathematics and numerical simulations. Some highlights of my research have been:

The first 3D model of the magnetic field in a neutron star.

Quantifying the transport of heat and composition by turbulent, layered semi-convection.

A first-principles derivation of the pseudo-incompressible equations via Lagrangian mechanics.

The first demonstration of confinement of the Sun’s interior magnetic field in the relevant parameter

regime.

Awards and Prizes

2013
2008
2007

Young Scientist award for best oral presentation at EGAR meeting in Ascona, Switzerland
Fellow of the Geophysical Fluid Dynamics program at Woods Hole, Massachusetts

Awarded Class I in the Smith-Knight & Rayleigh—-Knight essay competition at University of
Cambridge
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Invited Talks
2017
2017
2017

2016

2015
2014

2013

2013

2013
2013
2013

2012
2012

2011
2009
2009

Awarded best presentation in fluid dynamics PhD seminar competition, University of Cam-
bridge

“Incompressible MHD” lecture at Computational MHD Workshop in Leeds, England
“MHD in the core and crust of a neutron star” at GDRI dynamo meeting at IHP, Paris, France

“Electron magneto-hydrodynamics in a neutron star crust” seminar at University of Glasgow,
Scotland

“The Role of Compressibility in Rotating Convection” seminar at University of Cambridge,
England

‘A 3D MHD model of a neutron star crust” seminar at University of Southampton, England

“Electron-MHD Turbulence in Neutron Stars” at IPAM workshop on Geophysical and Astro-
physical Turbulence at UCLA, California

“No Lights, No Music: the Pseudo-incompressible MHD equations” seminar at City University,
London, England

“The Pseudo-incompressible Equations and Hamilton’s Principle” seminar at University of
Newcastle, England

“Semi-convection in Giant Planets and Massive Stars” planetary sciences colloquium at UCSC
“Numerical Simulations of the Solar Tachocline” seminar at University of Colorado, Boulder

“Double-diffusive Convection in Stars and Planets” seminar at University of Cambridge, Eng-
land

“The Dynamics of the Solar Interior” AMS department seminar at UCSC, California

“The Solar Interior Rotation and the Tachocline Problem” astronomy colloquium at UCSC,
California

“The Rotation of the Solar Interior” seminar at UCLA, California
“Magnetic Confinement in the Solar Tachocline” seminar at University of Leeds, England

“The Solar Interior: Rotation, Stratification and Magnetic Fields” seminar at ENS Paris, France

Synergistic Activities

Expert referee for STFC Ernest Rutherford fellowship applicants

Participant in the STFC program “Explore Your Universe” through public engagement events
Fellow of the Royal Astronomical Society and the Higher Education Academy

Joint organizer of Double Diffusive Systems meeting at UCSC, 2012

President of the Cambridge University Graduate Mathematics Society, 2007/2008

Referee for The Astrophysical Journal, Astronomy & Astrophysics, Geophysical & Astrophysi-
cal Fluid Dynamics, and The Journal of Fluid Mechanics

Computing Skills

Programming

Visualisation

Fortran, C, MPI, Perl, Visual Basic, Shell scripting
Vapor, Matlab, IDL
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