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Fig.1 Dynamically self-chosen crack
path modeling
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My research interest is theoretical modeling of earthquake dynamic rupture for the under-
standing of earthquake source physics. This includes slip-rupture propagation with
dynamically self-chosen faulting path, fault interaction with potential bend paths, rupture
propagation in heterogeneous media, and the development of boundary integral equation
methodology as required to be applied to these problems. | significantly contributed to the
development of numerical methodology to analyze non-planar faults as well as to the
basic physical understanding of how dynamic ruptures choose their paths along
geometrically complex fault systems. This is of major importance in understanding where
rupture on a given fault will stop, hence it is a major step forward in quantifying seismic
risk.
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Division of Theoretical Geoscience engages in theoretical modeling
researches, based on basic principles of mathematics, physics, chemis-
try and geology to understand the phenomena related to seismic and
volcanic activities.

We encourage highly qualified students from all over the world to join
our research activities.

Our specific research interests are as follows:

- Relationship between seismic anisotropy and mantle flow

- Plate tectonics of collision boundaries

- Numerical study of turbulent mixing in volcanic eruption clouds

- Theoretical study of dynamic rupture propagation on non-planar earth-
quake fault

- Numerical simulation of seismic wave generation and propagation

- Nonlinear physics of shear friction on earthquake fault: discrete particle
simulation and laboratory experiment

Research
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Fig.2 Numerical simulation of mantle convection
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Fig.3 Vortical structure in a simulated volcanic cloud
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Fig.4 Discrete particle simulation of slipping gouge
in a fault zone
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