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Education & Academic Experience

2016-present Computational Scientist
Department of Terrestrial Magnetism, Carnegie Institution for Science, Washington, DC

Responsible for managing the department’s scientific computing laboratory, maintaining and developing software for

high performance computing with a focus on fluid dynamics.

2014-2016 Associate Research Scientist
2011-2013 Post-doctoral Research Scientist
Fluid Migration in Deformable Porous Media
Lamont-Doherty Earth Observatory, Columbia University, New York

Numerics: - Principal developer TerraFERMA:
- a Transparent Finite Element Rapid Model Assembler for solid Earth problems
- based on open-source numerical libraries FEniCS, PETSc and SPuD
- provides framework for composing and exploring nonlinear multi-physics problems

Applications: - Fluid migration at plate boundaries
- Mantle dynamics
- Reactive cracking

2009-2010 Post-doctoral Research Associate
Modeling Multi-Material Compressible Flows on Unstructured Adaptive Meshes
Institute of Shock Physics, Imperial College London

Numerics: - Semi-implicit compressible pressure projection using linearized equations of state
Applications: - Landslide generation of tsunami

- Mantle convection modeling with adaptive meshes

2005-2009 PhD Computational Physics
Modeling Multiple-Material Flows on Adaptive Unstructured Meshes
Department of Earth Science & Engineering, Imperial College London

Principal supervisors: Dr Gareth Collins, Professor Chris Pain, Dr Matthew Piggott

Numerics: - Developed coupled & minimally dissipative flux-limiters for material advection
Applications: - Validation of a landslide-generated tsunami model
Awards: - EPSRC Departmental Scholarship and CASE Award (AWE)

2004-2005 MSc Mathematical Modeling & Scientific Computing
Computing Laboratory & Mathematical Institute, University of Oxford

Dissertation: Elliptic Structured Grid Generators Using Unstructured Triangulations
Supervised by Dr Chris Farmer

- Demonstrated elliptic finite element mesh generator suitable for concave domains
Awards: - EPSRC Scholarship

2000-2004 MESc Earth Sciences (first class)
Department of Earth Sciences, University of Oxford

Dissertation: Long Wavelength Gravity & Topography Anomalies in the Central Pacific
Supervised by Professor Tony Watts

- Periodogram and multi-taper analysis of gravity coherence and admittance
Awards: - University Scholarship

- Gibb’s Prize, Best Independent Mapping Project

Relevant Activities & Experience
- Principal developer TerraFERMA, http://terraferma.github.io

- Core developer Fluidity, http://fluidityproject.github.io

- Developer SPuD, http://tinyurl.com/hhlgylg
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- Wilson, C. R. (2015-2016). Understanding how the mantle transition-zone ‘valve’ controls slab fate. Cardiff

University 10470-1162.

- Wilson, C. R., Spiegelman, M., Kelemen, P., van Keken, P. E. (2014-2017). Collaborative research:
advanced modeling for understanding fluid magma migration in subduction zones. NSF OCE 13-58091.

- Spiegelman, M., Wilson, C. R. (2013-2015). Physics and chemistry of carbon at extreme conditions.
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- Holtzman, B., Spiegelman, M., Wilson, C. R. (2012-2015). Dynamical coupling of deformation and melt
transport in the earth: a combined theoretical and experimental study. NSF EAR 11-41976.


