Academic staff and their
research interests

Dr Csaba Balazs

Supersymmetry; extra dimensions; collider
phenomenology; LHC; ILC; electroweak
symmetry breaking; astro-particle physics;
cosmology; dark matter detection; baryogenesis;
dark energy.

Dr Alexis Bishop

Focusing jets of neutral molecules and atoms;
slowing molecular beams; trapping neutral
molecules; cooling free molecules to subkelvin
temperatures; atom optics; optical tweezers.

Dr Michael Brown

Observational astronomy; galaxy evolution; wide-
field imaging surveys; galaxies and dark matter
halos.

Associate Professor John Cashion
Mdssbauer spectroscopy; mineral processing
and crystallography — particularly of gold and
iron minerals and clays; new magnetic materials;
electrochemistry.

Dr Marian Cholewa

X-ray imaging using synchrotron radiation;
microprobe techniques for ultra high resolution
imaging.

Dr Roland Crocker

High energy particle astrophysics in the vicinity
of the galactic centre; cosmic ray acceleration
processes via black holes.

Dr Helen Faulkner
Phase retrieval; phase vortices; electron optics;
X-ray optics; electron microscopy.

Dr Susan Feteris

Physics education research; the development
of instrumentation, report writing and scientific
enquiry skills through the undergraduate
laboratory program.

Dr Duncan Galloway

Observational X-ray astronomy; equation of state
for neutron stars; thermonuclear bursts in neutron
stars; rapidly rotating neutron stars.

Dr Chris Hall

Biomedical applications of SAXS; X-ray phase
contrast imaging; novel gamma ray detectors for
nuclear medicine; cell markers for medical X-ray
imaging.

Dr Gregory Jakovidis

Pairing mechanisms in high temperature cuprate
superconductors; production of boron nitride and
boron oxide nanoparticles.

Professor David Jesson

(Deputy Head of School)

Low energy electron microscopy; surface physics;
electron microscopy of light; theory of quantum
dot self assembly.

Dr Jasmina Lazendic-Galloway

Particle acceleration in supernova remnants
(SNRs); interaction of SNRs with the interstellar
medium; observation of young SNRs; search
for new pulsars.

Professor Rob Lewis

Phase contrast X-ray imaging; biophysics; X-ray
detectors; synchrotron science; SAXS; PET; high
resolution silicon pixel detectors.

Associate Professor Michael Morgan
(Head of School)

Topological defects, particle cosmology,
geometric phases in physics, inverse problems,
X-ray phase contrast imaging and nanodynamics.
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Dr David Mills

Cooperative learning; effectiveness of computer
simulations; formative assessment, including
online assessment.

Associate Professor Andrei Nikulin
Synchrotron physics; 3-D nanoimaging; X-ray
diffraction.

Dr David Paganin

Phase retrieval; diffraction theory; inverse
problems; BECs; Maslov indices in quantum
systems; geometric phases; coherence theory;
X-ray lithography; non-linear fields.

Dr Karen Siu

Small angle X-ray scattering; phase contrast
X-ray imaging.

Dr Andrew Smith

Diffraction theory; electronic structure
calculations; surface and defect structure;
statistical mechanics of nano- and meso-scale
structures; theoretical metallurgy.

Dr Imants Svalbe
Discrete image transforms; nonlinear filtering;
medical imaging.

Dr Lincoln Turner
Magnetometry based on spinor Bose-Einstein

condensates for measuring very weak magnetic

fields at the micron scale.
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About the School of Physics

The Department of Physics (now School of Physics) was one of the
founding departments when Monash University began teaching and research
in 1961. The School has 15 academic staff, 20 research only staff, 20
general and technical staff and 21 honorary staff. The School of Physics
provides research opportunities for creative scientists to work in areas
ranging from atom optics, astronomy and particle astrophysics to
synchrotron science and X-ray optics. Currently the school is going through
an exciting period of renewal — investing in people and facilities.

e The Monash Centre for Synchrotron Science
(MCSS) (www.sync.monash.edu.au/). This
centre fosters interdepartmental research
involving synchrotron radiation. One of its key
activities is the MCSS Instrumentation Group,
which is dedicated to the design and
implementation of novel X-ray detector
systems, data acquisition components and
data processing algorithms.

Research centres
The School hosts three research centres:

¢ The Cooperative Research Centre (CRC)
in Biomedical Imaging Development
(www.crcbid.com.au/). Monash is the lead
institution for this CRC which involves a
partnership with Victorian companies Berthold
Australia and Cyclotek, and other industry
partners including GE Healthcare
Technologies. Its principal goal is to develop,
manufacture and transfer to market new The School has a wide range of research facilities
diagnostic methods and technology in the and equipment, including:

areas of: radiopharmaceuticals for molecular « Well equipped mechanical and electronics
imaging and therapeutics, and high sensitivity

Research facilities

X-ray detectors for advanced medical imaging.

Centre of Excellence (CoE) for Coherent
X-ray Science (www.coecxs.org/). Professor
Rob Lewis (Monash Centre for Synchrotron
Science) leads the Detector and Beamline
Development Program Team. This program
is developing detectors that are optimised

to the experimental conditions prevailing in
X-ray diffraction experiments. Currently it is
undertaking the design and assembly of
instrumentation for a beamline end-station at
the Australian Synchrotron, which is suitable
for routine diffractive imaging of nanoscale
particles.

workshops;

Instrumentation development laboratory for
X-ray and PET detectors;

Helium liquefier plant, producing over 20,000
litres of liquid He per annum;

Materials preparation facilities with a wide
range of furnaces (argon arc, induction, zone
refining and Bridgman), and ultra high vacuum
coating plant for the production of thin fims,
including high pressure equipment for growing
crystals under hydrothermal conditions;

X-ray diffraction laboratory, with four computer
automated high resolution diffractometers for
chemical analysis, a table top generator for
back reflection and single crystal work, and a
diffractometer dedicated to automated texture
scanning.

Atom optics experiment for focussing neutral helium atoms, see: www.physics.monash.edu.au/staff/bishop.html

e | ow energy electron microscope, with PEEM
and MBE facilities;

e Small angle X-ray scattering (SAXS) camera;

In collaboration with our partners, the School
has access to major astronomical observatories,
including NOAO, Gemini, the AAO and space-

. o i ) ) based telescopes such as Spitzer and Chandra.
¢ Triple axis diffractometry using high brightness

rotating anode X-ray generator; The School is actively involved in the

development of the Imaging and Therapy
Beamline (BL10) on the new Australian
Synchrotron, which is located adjacent
to the university.

As a member of VPAC/APAC the School has
access to major supercomputing facilities.

The School is a member of AINSE, which
provides access to the new OPAL reactor in
Sydney for neutron scattering.

e Pulsed and cw EPR spectrometers;
e SQUID magnetometer (4K — 1000K);
e Mabssbauer spectrometers;

e Thin film laboratory;

e Atom optics laboratories;

e CT scanners for NDT;

e AFM/STM and SEM.

The School also has access to the new Monash
Centre for Electron Microscopy, which provides
state of the art equipment, including:

a FEl Titan 80-300 300kV FEG S/TEM, a JEOL
2100F 200kV FEG STEM, JEOL EDX, Gatan
Ultrascan 1000, and a 3D Atom Probe Field lon
Microscope (see www.mcem.monash.edu.au/
index.html).

Through the Access to Major Research Facilities
Programme (AMRFP), the School has access to
major synchrotron facilities in Japan (SPring-8,
Photon Factory), Italy (Elettra), UK (Daresbury,
SRS) and Canada (CLS), France (ESRF) and the
US (APS). The School has a formal arrangement
with the world’s largest synchrotron (SPring-8),
which guarantees access to Beamline BL20B2.
AMRFP also provides access to neutron
scattering facilities at the Institut Laue-Langevin
(Grenoble), and to the ISIS pulsed neutron source
at the Rutherford-Appleton Laboratory in the UK.

Key research strengths

The School of Physics carries out research in
the following broad areas (see www.physics.
monash.edu.au/research/):

e Astronomy and astrophysics
e Atom optics
e Condensed matter physics

e Flectron diffraction and low-energy electron
microscopy

Galaxies in a portion of the vast Deep Field Survey (Courtesy
of the NOAO Deep Field Survey team and NOAQ, which is
operated on behalf of the National Science Foundation).

¢ |nstrumentation development
* Particle cosmology

* Physics education research For further details contact Monash team member

¢ Theoretical optics and computational physics Michael Brown@sci.monash.edu.au

e X-ray physics, imaging and synchrotron
science



