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Microgeodynamic modeling of deep mantle melting
Supervisor(s): Saswata Hier-Majumder
Project Description:
Partial melting in the Earth's deep interior influences large scale geodynamic processes and provides
potential reservoirs for incompatible radiogenic elements. Recent research indicates the potential
presence of such partially molten regions above the core-mantle boundary, mantle transition zone, and
the lithosphere-asthenosphere boundary. The fingerprint of such partially molten regions is typically
identified by observing the reduction in the speed of seismic waves traveling through these regions.
One crucial element in identifying the presence of such partially molten layers and quantifying the
degree of melting is the microstructural model used to convert the reduction in seismic wave speeds to
melt volume fraction. A major area of our research is to develop robust models of microstructure that
take into account several crucial geometric and dynamic aspects of microstructure evolution using
novel numerical tools. This new area of research, geodynamics, has been extremely useful in
quantifying the degree of melting in the ultralow velocity zones above the core-mantle boundary, the
low velocity layers above the mantle transition zone, and the lithosphere-asthenosphere boundary.
The work in this project will focus on further developing preexisting microstructural models using the
fast multipole boundary elements method. Using this technique, we recently created the first grainscale numerical simulation of deformation in partially molten rocks. The researcher will be able to
develop the existing 2D numerical model in 3D. The resulting microstructure will be used to predict the
development of anisotropic features of seismic data. The numerical simulations will be carried out in
ARCHER, the UK national supercomputing facility, while the numerical data will be analyzed and
processed using the high end computer labs in the Department of Earth Sciences.
For further information please contact Dr. Hier-Majumder (Saswata.Hier-Majumder@rhul.ac.uk)
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Details on how to apply can be found here www.rhul.ac.uk/studyhere/postgraduate/applying
Please contact the Postgraduate Programmes Co-ordinator, if you have additional questions about the department or
application procedures (email: pgadmin@es.rhul.ac.uk ; fax: 01784-471780; tel: 01784-443581).
Applicants are requested to send an additional copy of their CV directly to the lead supervisor of the project in which they are
interested. Please also contact the supervisor if you have any questions about the project itself
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