Professor Fima Klebaner

Stochastic processes; probability; stochastic
models; populations models; financial
mathematics; volatility; market models;
martingales; random perturbations; applied
probability.

Professor John Lattanzio

Stellar astrophysics; nuclear astrophysics;
computational astrophysics.

Dr Anthony Lun

Gravitational collapse; gravitational radiations;
structure of space-times; perturbation analysis of
and analytical technigues in solving the Einstein
field equations.

Dr Rosemary Mardling

Stellar and planetary dynamics; the three-body
problem; chaos theory; planet formation;
extrasolar planets.

Dr Catherine Meriaux

Geodynamics; mantle convection and earth
surface processes.

Dr Pengzi Miao
Geometric analysis; partial differential equations;
mathematical relativity.

Dr Boris Miller

Theory of stochastic and deterministic discrete-
continuous systems.

Professor Joseph Monaghan

Design of numerical algorithms for complex fluid
dynamics in astrophysics; geophysics and
industry.

Associate Professor Louis Moresi

Plate tectonics; rheology of the lithosphere; thick-
skin continental deformation; extensional basin
models; computational solid and fluid mechanics.

Dr Todd Oliynyk

Partial differential equations: singular limits of
symmetric hyperbolic systems, geometric PDEs;
general relativity: Newtonian limit, post-Newtonian
expansions, Einstein-Yang-Mills, gravitating
perfect fluids and elastic bodies; geometric flows:
Ricci flow, renormalization group flow.

Associate Professor Michael Page
Theoretical and computational fluid dynamics;
rotating fluid flows; high-Reynolds-number flows;
computational partial differential equations in
biological applications.

Dr Lyle Pakula

Tropical meteorology and the convectively-
coupled wave problem.

Dr Burkard Polster

Finite and topological geometry; combinatorial
designs; group theory; history of mathematics;
classical interpolation theory; computer
visualisation; mathematics education and
outreach.

Dr Andrew Prentice

Investigation into the formation of the solar
system, with special interest in the satellite
systems of the gas giant planets.

Associate Professor Alan Pryde

(Head of School)

Theory of functions of almost periodic type;
asymptotic behaviour of solutions of evolution
equations on semigroups; multivariable spectral
theory.

Professor Michael Reeder

A broad area of meteorology, including: fronts
and extra-tropical cyclones, hurricanes,
stratospheric gravity waves, solitary waves,
boundary layers, orographic effects, tropical
convection, and bushfires.
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Associate Professor Steven Siems

Cloud seeding/weather modification; cloud
microphysics; cloud — aerosol interaction;
boundary layer meteorology; tropical convection.

Dr Aidan Sudbury
Interacting particle systems.

Dr lan Wanless

Latin squares and other combinatorial matrices;
quasigroups; matrix permanents; graph theory
(matchings; factorisations; random graphs);
enumeration algorithms for combinatorial objects.

Dr Richard Wardle
Recent and past changes to Australian climate.

“My most exciting discovery to date was finding

a connection between the BSD conjecture and
the theory of weight-deformations. The BSD
conjecture is somehow equivalent to certain
properties being true for big Galois
representations. The $1,000,000 prize for solving
the BSB conjecture means that, maybe one day, |
will be rich enough to have a very large swimming
pool in my house and a butler named Geeves!”

Dr Daniel Delbourgo
(School of Mathematical Sciences)

“Who would have thought that “Latin Squares”,
known to most people in the form of Sudoku
puzzles, would have serious applications in the
design of experiments and scheduling of sporting
tournaments?”

Dr lan Wanless
(School of Mathematical Sciences)
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About the School of Mathematical Sciences

The School of Mathematical Sciences is currently growing to meet
tomorrow’s challenges. It provides honours, postgraduate and postdoctoral
training in its key areas of research: analysis; combinatorics; geometry and
mathematical physics; statistics and stochastic processes; atmospheric
science and geophysical fluid dynamics; astrophysics and general relativity.
Many graduates of the School go on to postdoctoral research at leading
universities overseas.

Key research strengths
The key research strengths include:

e Algebra and discrete mathematics

e Analysis and geometry

e Astrophysics and general relativity

e Atmospheric science and geophysical fluid
dynamics

e Statistics and stochastic processes
e Computational mathematics

Much of the research in the School is conducted
through three research centres, including the
Centre for Stellar and Planetary Astrophysics, the
Centre for Modelling of Stochastic Processes and
the Monash Cluster Computing (MCA2) and
through the Monash Sustainability Institute —
Climate.

Collaboration

The School of Mathematical Sciences has close
working collaborations with other departments
such as Arts, Business and Economics,
Geosciences, Geography, Computer Science,
Engineering, IT, Medicine and Physics.

The School has strong links with CSIRO, the
Bureau of Meteorology, the National Australia
Bank, and a large number of research institutes
and universities around the world.

Facilities

The School has an Access Grid Room to facilitate
research and teaching in mathematics and related
disciplines over the internet. This room is fully
functional with a network of cameras,
microphones, data-projectors and speakers for
the display and projection of remote and local
audio and video.

There are several computing laboratories and
every postgraduate student is supplied with a
desktop or laptop computer. The School
co-hosts the Monash Cluster Computing group
which supports a 16 CPU Linux cluster and a 16
CPU shared-memory Opteron system which are

used extensively by the geodynamics research
group for finite element modelling of planetary
processes, and by the meteorology group for
climate modelling studies. These systems are
used as a stepping-stone to Victorian and
National supercomputing systems.

Mathematics seeks to uncover the patterns of the
universe through a process of logical deduction and
intuitive experimentation and discovery. The foundation
of logically consistent proofs endows mathematics with a
timeless universality. Rightly has mathematics been called
the queen of the sciences, since its ideas and techniques
are essential tools for all scientific disciplines.

Academic staff and their
research interests

Dr Vyacheslav Abramov
Theory of queuing systems; application of
queuing systems.

Dr Maria Athanassenas

Partial differential equations; differential geometry;
geometric diffusion problems; calculus of
variations; geometric measure theory; capillarity.

Professor Robert Bartnik

Einstein equations; black hole geometry;
spacetime energy; differential geometry; analysis
of partial differential equations; numerical
methods for Einstein equations.

Dr Leo Brewin
Numerical solution of Einstein’s equations;
numerical algorithms.

Dr Boris Buchmann

Statistics and fluctuation theory of stochastic
processes and time series.

Professor Paul Cally
Solar physics; magnetohydrodynamics;
helioseismology; MHD waves.

Dr Fabio Capitanio

Plate tectonics: Numerical Modeling and
Geological Observable; global plate motions and
plates kinematics; lithosphere dynamics; rheology
and large scale deformation.

Dr Eric King-wah Chu

Numerical analysis; especially numerical linear
algebra, and applications in vibration analysis;
engineering design and control system design.

Dr Ross Church

Structure, evolution and nucleosynthesis of stars,
interacting binary stars, and the dynamics of
stellar systems.

Dr Simon Clarke

Evolution of nonlinear waves in geophysical fluid
dynamics. This includes analytic and numerical
techniques for the investigation of such problems,
and an understanding of the flows in which such
waves occur.

Dr Daniel Delbourgo

Elliptic curves and modular forms; automorphic
representations; lwasawa theory of motives;
deformations of Galois representations; Euler
systems attached to varieties.

Dr Alina Donea

Solar flares and solar quakes; helioseismic
holography; high energy astrophysics of black holes
and relativistic jets; ultra high energy cosmic rays.

Dr Duncan Galloway

The nature and properties of neutron star
binaries, investigated via a range of observational
techniques including X-ray pulse timing and hase-
resolved spectroscopy, analysis of thermonuclear
(type ) bursts, and high-resolution X-ray imaging
and spectroscopy.

Dr Thomas Eric Hall

Electronic watermarks for digital images, video
and audio files, for copyright protection. Collusion
resistant electronic finger prints for security and
theft protection.

Dr Kais Hamza

General theory of stochastic processes;
representation properties for martingales; markov
jump processes; applications of stochastic
processes to modelling of financial markets.

Professor Christian Jakob

Models of the atmosphere as they are used for
Numerical Weather Prediction (NWP); seasonal
prediction and climate simulation, in particular
design and validation of cloud and convection
parameterization schemes; and the use of
probabilistic forecasts at all time-scales for
decision making.



