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Project background
The space mission InSight (Interior exploration using Seismic Investigations, Geodesy and
Heat Transport) will place a geophysical station on the surface of Mars in 2018. The seismic
instrument SEIS (Seismic Experiment for Interior Structure) on-board InSight will quantify the
seismic activity of the planet, which could be caused by a number of processes, from tectonic
activity to meteorite impacts. This innovative mission will record meteoroid impacts on Mars
through seismic responses of the atmosphere and the ground. Complex physics (much of it
unsolved) lies behind the shock wave that is released during a hypervelocity impact. This will
also be a way to study Martian atmosphere and interior.
The effect Martian atmosphere has on incoming meteoroids is unknown. Possible outcomes
are grouped into three classes [1-2]: a) Meteoroids that survive the entire trajectory through
the atmosphere and make a single impact on the ground; b) Meteoroids that burst and
fragment in the atmosphere, and the fragments burn up in the atmosphere (airburst) [3]; c)
Meteoroids that burst and fragment in the atmosphere, but the fragments do not completely
burn up in the atmosphere; rather they make an impact in the ground in the form of a cluster
of multiple craters [4]. Recent high-resolution mapping of small craters on Mars indicated
that about 60% of them are clusters of craters [4-5]. This impact scenario is also the most
complex.
Project aims and methods
This project involves numerical modelling of the three classes of meteoroid-impact outcomes.
The investigation will focus on atmospheric ablation, drag and fragmentation as a function of
meteoroid properties (projectile entry size, speed, angle, porosity, shape, density, and
strength). The aim is to define the types of meteoroids that could cause a detectable seismic
data signal and the specifications of the seismic signal after passing through the Martian
atmosphere. This project will make use of the immense terrestrial observation dataset
obtained by the Dessert Fireball Network (DFN, led by Prof Phil Bland) and will apply that
knowledge on understanding of meteor physics and scale the impact outcomes to the Martian
atmosphere. The expected outcomes will provide a synthesis of results and data into a

coherent understanding of the meteoroid bombardment on Mars, contributed from both the
seismic and impact perspectives. This work will have important applications in data analyses
of the forthcoming InSight mission to Mars.
Candidate
The ideal candidate would have a background in planetary geophysics, physics, geology, or
astronomy, with an interest in Martian geophysics and space mission involvement.
Training
Training will depend on the specific interests and abilities of the PhD candidate, but could
include: active involvement with the InSight mission science team, python programming,
using the iSALE hydrocode, supercomputing usage, image processing, data manipulation and
visualization.
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