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HONOURS/MASTERS IN CHEMISTRY 
 

The chemistry Honours/Masters program builds on skills acquired during your 
undergraduate degree while adding a new and valuable dimension; it provides students 
with their ‘first taste’ of research. An Honours/Masters degree significantly enhances 
your career prospects and provides an opportunity to pursue a postgraduate degree 
(PhD) with a supported scholarship. During your Honours/Masters degree you will 
work in close collaboration with an academic researcher. You will have access to 
state-of-the-art equipment and instrumentation. Pursuing research at La Trobe 
Chemistry allows you to merge research and coursework in a professional, friendly and 
supportive environment. 

 

Objectives 

· Extend students’ depth and breadth of knowledge in Chemistry 
· Provide experience in different laboratory practices 
· Plan and carry out experimental procedures 
· Pursue an original research project. 

 

Skills 
· Apply a range of practical chemical and analytical techniques required for research 
· Develop effective time management skills 
· Read and understand the technical literature, interpret results, and critically evaluate 

published data 
· Develop communication skills required to present to a scientific audience 
· Work independently and as part of a research group. 
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Why do Honours/Masters? 
Honours/Masters in Chemistry adds a new dimension to the skills that you have acquired 
during your undergraduate years, enhances your immediate employment prospects and, 
more significantly, your future career potential. The degree not only widens the range of 
employment possibilities, but it may lead to the opportunity to proceed to a postgraduate 
degree (MSc or PhD), with financial support from an Australian Postgraduate Award 
(APA) or other postgraduate scholarship.  

Each student participates in advanced lecture courses and seminars, and undertakes a 
research project under the supervision of a member of staff, writes a thesis that explains 
the problem, outlines the research undertaken and the results obtained, and also. The 
introduction to research is a particularly valuable experience. You will develop individual 
investigative skills, critical thinking and the ability to analyze experimental data. You 
will learn to evaluate scientific and professional literature, to articulate your knowledge 
and under- standing in written and oral presentations and to work as part of a team. 

 
An Honours/Masters degree is a necessary requirement for proceeding to further 
research work in Chemistry, either in industry, a research institution such as CSIRO, or 
a University. Most employers give preference to Honours graduates, particularly for the 
more interesting, non-routine jobs. Even in employment areas that do not utilize the 
specific scientific content, such as the Public Service, the value of the research training 
is nevertheless recognized. The employment prospects for those graduating with an 
Honours/Masters degree in Chemistry are, at the present time, excellent. All pass 
degree students should give serious consideration to under-taking the Honours/Masters 
year. 
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RESEARCH IN CHEMISTRY 
 
 
Chemistry has a rich history of excellent research. Professor Jim Morrison AO (who the 
first year chemistry prize is named after) is widely regarded as the father of mass 
spectrometry in Australia. Indeed, such research excellence has attracted exceptional 
researchers to come here, including Professor John Fenn (Nobel Prize winner 2002) 
who worked in Chemistry as a Distinguished Visiting Scientist. Dr Maureen Mackay 
worked with Dorothy Hodgkin (Nobel Prize 1964) to solve the structure of Vitamin B12. 

 
Chemistry has now entered an exciting new 
era as part of the La Trobe Institute for 
Molecular Science (LIMS), including brand 
new and purpose-built research 
laboratories. Academics in Chemistry carry 
out cutting edge research across all areas 
of modern chemistry, from synthesis 
through modelling and physical chemistry to 
chemical analysis and nanotechnology. 

 
Our graduates are in high demand from 
employers. Many of our PhD students  
have received acknowledgements and awards for their research. In 2013 Swapna 
Varghese made it to the final of the national 3-minute thesis (3MT) competition, and 
won a $5K travel prize. Our honours graduates are highly sought after, with many 
having been awarded Australian Research Scholarships and are currently undertaking 
PhDs in the Department and elsewhere. Examples of previous graduates include: 

 
x Dr Nathan O’Brien received his PhD in 2014 and is now a Postdoctoral Research 

Fellow at the University of Tokyo, Japan. 
x Dr Brad Sleebs received his PhD in 2004 and is now a senior researcher at the 

Walter and Eliza Hall Institute (WEHI) in medicinal chemistry. 
x Dr Ellen Reid received her PhD in 2012 and is now working as a Patent Scientist at 

JonesTulloch. 
x Professor David Craik received his PhD in 1981 and is now a leader in NMR and 

biomolecular structure within IMB at the University of Queensland. 
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CHEMISTRY RESEARCH FACILITIES 
 

In February 2013, Chemistry moved into the 
new LIMS building, a state-of-the-art facility 
with 10,000 sq m of usable space including 
18 new research and support laboratories, 
an equipment barn, a 200 seat auditorium 
and approximately 3000 sq-m of teaching 
facilities. 

 
Current equipment includes: 
x 300 and 500 MHz NMR instruments. 
x IR / UV-Visible Spectrometers 
x Mass Spectrometers 
x Single crystal X-ray diffraction 
x HPLC 
x Atomic force microscope and 

fluorescent microscope 
x Raman and IR microscopes 
x Thermogravimetric analyser 
x Access to HPC supercomputers 
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CHEMISTRY HONOURS/MASTERS 2016 
 
 
Chemistry students who obtain high grades in their third year studies are invited to 
proceed to Honours/Masters in Chemistry, which is made up of advanced course work 
and an individual research project. The Honours/Masters program provides the 
opportunity to be involved in a research program at the cutting edge of science and 
provides training in research techniques and experience with contemporary research 
instrumentation and facilities.  

 
Entry requirements 

Entry into Chemistry Honours requires  

x An average grade of at least 65% in 60 points of third year chemistry, and  

x A  third year average (120 points total) of at least 60%  

x Agreement of a supervisor 

Applications from students at institutions other than La Trobe are welcome, for which 
equivalent grades will be required for entry. A student must have completed all the 
requirements for a pass degree before enrolment in Honours is permitted. As soon as 
examination results are available, all students who qualify for entry to Honours in 
Chemistry will be notified by letter and provided with further information about re-
enrolment and the structure of the Honours year. Any student who does not receive a 
letter but believes they are eligible should contact the Honours Coordinator. 

 
CHOOSING A PROJECT AND SUPERVISOR  
 

A summary of the current research activities of the Chemistry and Physics academics are 
described in this booklet; see each member of staff for more details. Students will need to 
discuss projects with potential supervisors. In considering these offerings, students are 
advised to maintain a broad range of interests in chemistry, and are encouraged to discuss 
all of the projects that appeal to them with the members of staff concerned. Please note that 
no commitments regarding allocation to a particular project or particular supervisor can be 
made at this stage, as all offers must be approved by the Head of Department.  
 
Projects are also frequently offered that are partly or wholly off campus in collaboration with 
external bodies such as the Environmental Protection Agency (EPA), the Department of 
Primary Industries (DPI), The Walter and Eliza Hall Institute of Medical Research (WEHI), 
CSIRO, Victoria Police Forensics Department and other universities. 
Choosing a supervisor and project is an important aspect of undertaking Honours/Masters. 
You should give careful consideration to the project and supervisor and how it will impact 
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your future career goals. Firstly, you should choose an area of chemistry that you are 
interested in. You should also give consideration to the track record and experience of the 
supervisor. It may also be useful to speak to current Honours and PhD students about their 
experiences and the project they are working on. 
 
Students are asked to nominate at least TWO choices (and preferably 3) of research 
supervisors in order of preference, (see final page of this booklet).  
 
Projects will be allocated on the basis of these preferences, your results and the availability 
of places within each supervisors group. 
 

Nanotechnology degree students are encouraged to consider chemistry based Honours 
or Masters projects. Interdisciplinary projects co-supervised by staff in other departments 
are also an exciting option. Students taking the Bachelor of Science (Honours)/Master of 
Nanotechnology route may choose their final year Masters thesis topic (NAN5THA/B) from 
the projects listed here.  
 
Education students should also consider the value added to their future teaching by being 
able to share their research experience with their students. 
 
Masters students: Alternatively, students may be interested in completing a Mas- 
ters degree (Master of Chemical Sciences or Master of Nanotechnology). The Masters 
degree does everything the Honours year does but at a deeper level and with an extra 
one or two semesters of study. Entry requirements for the Masters degrees are similar to 
those for Honours. Students interested in these programs should consult the Chemistry 
Honours Coordinator (Dr David Wilson) or Masters of Chemical Science Coordinator (Dr 
Mark Hinds). 
 
Masters of Chemical Science Students complete a project in their second year, for which 
the application process is the same as for Honours. Masters students must nominate at 
least TWO research supervisors, and must obtain the signature of the supervisor.   
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HONOURS/MASTERS IN PHYSICS OR 
NANOTECHNOLOGY 
 
Honours/Masters in Physics or Nanotechnology builds on skills acquired during 
undergraduate studies while adding a new and valuable dimension. Honours/Masters 
programs include a critical year of higher education that distinguishes graduates with 
capacity for research and for sustained independent work at an advanced level. 
Immediate employment prospects are improved and, more significantly, future career 
potential is greatly enhanced. 

 
The benefits of undertaking an Honours/Masters project include: 
x the opportunity to pursue further study in a specialist area of physics or 

nanotechnology at a much greater depth than is possible with a standard graduate 
degree; 

x developing and enhancing specific skills relevant to your area of specialisation; 
x developing the ability to manage a substantial, original research project; 
x developing communication skills required to work in scientific environments; 
x qualification for entry into an academic career or a professional career where higher 

level research skills are required; and 

x opportunity for progression to PhD studies if sufficiently high marks are attained 

 
Each Honours/Masters student undertakes a research project under the supervision of a 
member of staff. Students are strongly integrated into the research environment of the 
Department and are recognized as important contributors to the research, tutoring, and 
more general aspects of life within the Department. Students will experience a 
professional, friendly and supportive environment. 

 
Honours/Masters students in Physics and Nanotechnology attend advanced lecture 
courses and seminars. They also write a thesis that explains the research problem 
addressed by their research, outlines the research undertaken and the results obtained. 
You will develop individual investigative skills, critical thinking and the ability to analyze 
experimental data. You will learn to evaluate scientific and professional literature, to 
articulate your knowledge and understanding in written and oral presentations, and to 
work as part of a team. 

 
An Honours or Masters degree may lead to the opportunity to proceed to a postgraduate 
degree such as a PhD in Physics, with financial support from an Australian Postgraduate 
Award (APA) or other postgraduate scholarship. An Honours or Masters degree also 
provides a gateway to careers in research physics, either in industry, or research 
organizations such as CSIRO, DSTO and universities. It will also provide distinctive 
opportunities in applied physics such as medical physics and geophysics. 
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An Honours/Masters degree in Physics or Nanotechnology is highly regarded by 
prospective employers. It extends the range of employment possibilities to areas such 
as quantitative analytics for the finance sector. Even in employment areas that do not 
utilize the specific scientific content, such as the Public Service, the value of the 
research training is nevertheless recognized. All eligible students should give serious 
consideration to undertaking the Honours/Masters year. 

 
Many of our PhD students have received acknowledgements and awards for their 
research. Mark Edmonds was awarded the Australian Institute of Physics – Thomas H 
Laby Medal for the most outstanding Honours physics thesis in Victoria followed by an 
Australian Synchrotron Postgraduate Award. In 2011 Corey Putkunz won the Australian 
Synchrotron Thesis Medal. Our honours graduates are highly sought after, with many 
having been awarded Australian Research Scholarships, CSIRO and Australian 
Synchrotron scholarships, and are currently undertaking PhDs in the Department and 
elsewhere. 
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Examples of previous graduates include: 
x Dr Anton Tadich received his PhD in 2008 and is now a Scientist at the Australian 

Synchrotron in Melbourne. 
x Dr Corey Putkunz received his PhD in 2011 and is now a Geophysical Software 

Developer at Downunder GeoSolutions based in Western Australia. 
x Daniel Langley, received his Masters degree in 2012 and is now a Doctoral Candidate 

of IDS-FunMats in France. 
x Dr Jesse Clark received his PhD in 2011 and is now a scientist at the SLAC National 

Accelerator Laboratory in the USA. 
x Dr Andrew Walter received his PhD in 2011 and is now a Scientist at Brookhaven 

National Laboratory in the USA. 
x Professor Catherine Stampfl received her PhD in in 1990 and is now a leader in 

condensed matter physics at the University of Sydney. 
x Dr Yong Cai received his PhD in 1993 and spent most of his research career at 

state-of-the-art synchrotron facilities around the world, including BESSY, UVSOR, 
Photon Factory, NSRRC, ESRF, and SPring-8. He joined NSRRC (Taiwan). He is 
now a group leader at the NSLS-II project in the USA. 

x Dr Anton Stampfl received his PhD in 1987 and is an instrument scientist at the 
Bragg Institute at ANSTO and an Adjunct Associate Professor in the School of 
Chemistry at the University of Sydney. 

 

We offer a dynamic Honours/Masters program linked to our research specializations in 
the areas of functional materials and surface physics, nanophysics, space science, 
and X-ray physics. 

 
Physics and Nanotechnology students who obtain high grades in their third year of a 
Bachelor of Science program are invited to proceed to Honours/Masters studies. 
Nanotechnology and Physical Science coursework Masters students who obtain high 
grades in their first year of study are also invited to undertake an individual research 
project in their final year of study. 

 
The Honours/Masters program includes advanced course work and a substantial 
research project that provides the opportunity to be involved in a research program at the 
cutting edge of science. It also provides opportunities for training in research techniques 
and for gaining experience with outstanding contemporary research instrumentation and 
facilities. 

 
This Honours/Masters program is excellent preparation for entry into a subsequent PhD 
program. We frequently offer projects that are partly or wholly based off campus in 
collaboration with external organisations such as the Australian National Fabrication 
Facility, the Australian Synchrotron, CSIRO, DSTO, the Australian Antarctic Division and 
other universities. 
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A summary of the current research projects offered by the Physics academics for 2016 
are described in this booklet; see each member of staff for more details. 

 
In considering these offerings, students are advised to maintain a broad range of 
interests in their field of study, and are encouraged to discuss all of the projects that 
appeal to them with the members of staff concerned. It may also be useful to speak to 
current Honours and PhD students about their experiences and the project they are 
working on. 

 
Further information on Physics and 
Nanotechnology Honours/Masters is 
available from the Postgraduate 
Coordinator (Dr Grant van Riessen) 
or any staff member in the Physics 
and Nanotechnology disciplines. In 
most cases, supervisors will assess 
an interested student’s ability to 
undertake a particular research 
project in their area of research and 
will advise the student of their 
capacity to supervise the project. The    
supervisor    will    inform   the 
Postgraduate Coordinator of student projects they agree to supervise and students will 
enroll in the appropriate thesis subjects. 

 
Study options 
Research training in Physics and Nanotechnology is offered to students at all post- 
graduate levels. Honours students and Masters students who enter the research stream 
in their second year will undertake four advanced courses (15 credit points each) 
and undertake a major research project (60 credit points) hosted by one of our research 
laboratories. 

 
Nanotechnology students can pursue Honours or Masters projects in fields relating to 
their major studies, for example physics, chemistry, biochemistry and mathematics. 
Nanotechnology students are encouraged to consider physics projects and 
interdisciplinary projects co-supervised by staff in collaborating disciplines and 
departments. 
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RESEARCH IN PHYSICS 
 
 
Research in Physics is broadly defined by three themes: functional materials and surface 
science, space science, and X-ray science. The Department hosts the Centre for 
Materials and Surface Science and a node of the ARC Centre of Excellence for 
Advanced Molecular Imaging. We also have strong links to internationally recognised 
research facilities including the Australian Synchrotron, the Australian National 
Fabrication Facility, and the Victorian Centre for Advanced Materials Manufacturing 
and to research organizations such as CSIRO, DSTO and the Australian Antarctic 
Division. Strong focus is placed on Condensed Matter Physics, which is a field in which 
La Trobe University has been highly rated during the Excellence in Research for Australia 
(ERA) national research assessment. 

 
Functional materials and surface science 
The research groups of Brack, Hoxley, Pakes, Pigram, Qi and Riley make up this 
theme which is primarily concerned with fundamental electronic properties of emerging 
materials, the fabrication and characterization of technologically important surfaces and 
nanomaterials, and their application in the fields of quantum devices, biosensing, drug 
delivery, advanced materials and minerals. 

 
X- ray science 
The research groups of Abbey, Nugent, Peele, Tran and Van Riessen make up this 
theme which is primarily concerned with the coherent properties of X-rays, the interaction 
of X-rays with matter and their application to imaging and structure determination using a 
range of local and international synchrotron, laboratory-based, and free-electron laser X-
ray sources. 
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PHYSICS/NANOTECH RESEARCH FACILITIES 
 
 
Our Melbourne-based laboratories house an extensive range of instrumentation 
including: 

 
x several advanced ultra-high vacuum instruments for electron spectroscopy 
x ultra-high vacuum instruments for low-temperature scanning tunnelling microscopy 
x versatile scanning probe microscopy 
x facilities for material processing and nanofabrication 
x photoelectron and Auger electron imaging 
x X-ray microscopy and microtomography 
x coherent (lensless) optical imaging 
x high-performance computing and visualisation tools 
x a dedicated helium liquefier for low-temperature techniques 
x high-frequency radar 
x astronomical telescopes 

 

Other local facilities include access to La Trobe Microscopy resources, including electron 
microscopy, light and confocal microscopes, and analytical X-ray facilities. We also 
make extensive use of major research facilities such as the Australian Synchrotron and 
Melbourne Centre for Nanofabrication. 

 
Our Department interacts strongly with synchrotron radiation facilities around the world. 
We lead internationally recognised research in the fields of coherent X-ray science and 
experimental condensed matter physics. We have developed major synchrotron 
instrumentation that has been deployed at the BESSY synchrotron (Berlin), the Advanced 
Photon Source (Chicago), and the Australian Synchrotron (Melbourne). La Trobe 
University is the only Australian university to operate a complete synchrotron beamline 
and endstation: the soft X-ray imaging beamline at the Australian Synchrotron. 

 
Our research groups have an excellent track record of being granted access to major 
neutron, synchrotron radiation, and X-ray free electron laser facilities. Our researchers 
were the first Australian group to be awarded access to the most powerful X-ray laser in 
the world. 

 
Physics also established Australia's first remote access 'Virtual Beamline' – a 
computerised Visualisation Laboratory providing global research opportunities for 
postgraduate students and staff. 
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HOW TO APPLY FOR HONOURS/MASTERS 
PROJECTS IN CHEMISTRY, PHYSICS OR 
NANOTECH 
 
 
1. Both Honours and Masters Students must complete the application form on the last 

page of this booklet and submit it by the date provided on the form.  
 

2. Honours students must also apply formally for entry into the degree through the 
CAMS student system. If you are unsure about this process, please contact ASK 
La Trobe.  

 
Entry requirements for Honours are 
1. An average grade of at least 65% in 60 points of third year of your major, and  

2. A  third year average (120 points total) of at least 60%  

3. Agreement of a supervisor 
 
 
Mid-year entry is available for Honours in Chemistry, and for Masters of Chemical Science.  
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BELINDA ABBOTT 
Lecturer 
Medicinal Chemistry 

 
Room 620, LIMS1 
Phone: (03) 9479 2520 
B.Abbott@latrobe.edu.au 

 
 

 

 
Theme: Molecular Design    Positions available: Up to two 

 

Medicinal chemistry involves the design, synthesis and development of the molecules 
we need in order to understand, prevent and treat disease. Research projects in 
medicinal chemistry primarily use the practical skills required for synthetic organic 
chemistry. Biological assays, by the student or collaborators, are used to study the 
structure-activity relationships of the compounds against the target. 

 
Fragment-based   drug   design   of   inhibitors    of N.meningitidis DsbD 
Multi-drug resistant bacteria represent a significant 
public health threat. It is critical to develop new ways 
to treat bacterial infections which target pathways 
different to those used by current drugs. Periplasmic 
Disulfide Bond (Dsb) forming enzymes catalyse the 
oxidative folding of many toxins and surface    proteins 
required for virulence in a range of pathogenic 
bacteria including meningitis and gonorrhoea. This 
project aims to develop initial hits obtained from a 
screened library into higher-affinity ligands using the approach of fragment-based drug 
design (FBDD). 
  
Development of novel treatments for cardiac arrhythmia and hypertension 

 
Beta-blockers, such as propranolol shown, are commonly 
used to treat cardiac arrhythmia and hypertension but 
have serious side effects and patients have a 5-year 
survival rate of only 50%. New therapeutics for the 
treatment of these heart conditions are urgently needed. 
We are currently studying the ability of four compound 

classes to prevent induction of the pro-apoptotic Bim protein but at the same time not 
affect CREB phosphorylation, a discovery which may be the key to the development of 
successful cardiac drug treatments. 
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Exploring the inhibition of PKA as a new therapeutic target for malaria 
Malaria causes much damage to the health of the developing world. Protein kinase A 
(PKA) has recently been shown to be an important in the life cycle of the malaria parasite 
and may be an attractive target for inhibition. We are synthesising analogues of the 
isoquinoline compound A4 (shown) to test against this kinase and obtain SAR 
information, in order to develop a potent inhibitor to learn more about the role of PKA and 
its usefulness as a potential drug for malaria. 

 

 
 

Structure-activity relationships of novel antibacterial 
inhibitors of DHDPS  

Dihydrodipicolinate synthase (DHDPS) catalyses the first 
step of the biosynthetic pathway which produces meso-
DAP, which is essential for bacterial survival and so 
represents a new target for antibacterial drugs. A number of low 
MW molecules have been identified from a compound library 
using high throughput screening and we wish to further explore 
the structure-activity  relationships of these hits through the 
synthesis of analogues. 

 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abbott Lab 



 

 
16 

CARMEL ABRAHAMS 
Lecturer 
Supramolecular Chemistry 

 
Room , LIMS2 202a 
Phone: (03) 9479 2563  
c.abrahams@latrobe.edu.au 

 
 

 

 
Theme: Molecular Design      Positions available:  One 
 

Nature utilizes a variety of intermolecular interactions in the assembly of complex 
biomolecular systems. Inspection of such systems reveals recurring motifs in which 
hydrogen bonding interactions play a significant structure-directing role. Drawing inspiration 
from the exquisite examples provided by nature, there is great scope for using rational 
design principles in the assembly of sophisticated structures from relatively simple 
molecular building blocks. 

 

Structural Characterization of Novel Chiral Hydrogen-Bonded Networks 

D-saccharic acid is a chiral dicarboxylic acid formed by the oxidation of naturally occurring 
glucose. The basic form of this diacid is able to participate in extensive hydrogen bonding 
and thus it is possible to include this dianion as an anionic component within extended 
hydrogen bonded networks. The aim of the proposed work is to synthesise and structurally 
characterise hydrogen bonded networks that possess chiral cavities resulting from the 
incorporation of the asymmetric saccharate dianion. Such materials have the potential to 
act as host networks that are able to discriminate between enantiomeric guest molecules. 
The project will involve the synthesis of crystalline materials and their characterization using 
the technique of X-ray diffraction.  
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COURTNEY ENNIS 
Research Fellow 

 
Room 624, LIMS1  
Phone: (03) 9479 2032  
C.Ennis@latrobe.edu.au 
 

 
 

Theme: Molecular Sensing      Positions available: One  
 
Synchrotron Simulation of Planetary and Interstellar Ice Chemistry 
Spacecraft exploration and high-resolution astronomy has advanced our ability to sense the 
chemical compositions of outer-Solar System planets and atmospheres, comets, interstellar 
dust particles and, most recently, exoplanets orbiting distant stars. Upwards of 200 
molecular species are seen to reside within these remote environments through their 
distinct spectral signatures. Of the more abundant molecules; water, ammonia, aldehyde- 
and cyanide-type species are of particular interest to the emerging field of Astrochemistry, 
due to their involvement in amino acid synthesis.  
 

 
 
To further our understanding of these reactions, we are developing a new instrument at the 
Australian Synchrotron to mimic the extreme physical conditions experienced in space 
environments. After completing assembly in 2015, the setup will be used by the applicant 
to compile terahertz and infrared spectra from reconstructed planetary ice systems; allowing 
us to reveal intermolecular interactions between the precursors and probe low-temperature 
ice morphology. This information will help refine our modeling of biologically significant 
chemical processes in cold, distant environments; as well as provide data to assist future 
telescope surveys and space missions in the search for prebiotic markers.  
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PETER BARNARD 
Lecturer 
Organic and Inorganic Chemistry 

 
Room 624, LIMS1 
Phone: (03) 9479 2516 
P.Barnard@latrobe.edu.au 

 
 

 

 
Theme: Molecular Design     Positions available: Two 
 
The synthesis and development of organic ligands and coordination complexes for 
medicinal and biological imaging applications is the main focus of the Barnard research 
lab. Organic and inorganic synthetic procedures in combination with a wide range of 
analytical techniques (NMR, UV/vis, fluorescence, mass spectrometry, electrochemistry 
and X-ray crystallography) are used for the generation and characterisation of new 
compounds. 

(1) Synthesis and Studies of Luminescent Gold, Ruthenium, Iridium and Lanthanide 
Complexes  

We are interested in the synthesis of new luminescent coordination compounds and a 
range of highly luminescent gold, ruthenium and iridium complexes have been prepared. 
Current efforts are being directed at tuning the luminescent properties of these 
compounds and the conjugation of luminescent complexes to biomolecules (e.g. lipids 
and peptides) and quantum dots. (For some recent articles on this work see: (1) 
Wedlock, L. E.; Aitken, J. B.; Berners-Price, S. J.; Barnard, P. J., Dalton Trans. 2013, 
42, (4), 1259-1266. (2) Barbante, G. J.; Francis, P. S.; Hogan, C. F.; Kheradmand, P. 
R.; Wilson, D. J. D.; Barnard, P. J., Inorg. Chem. 2013, 52, (13), 7448-7459.) 

 

(2) Synthesis of new Super Bases. 
Proton transfer reactions are arguably the most ubiquitous of all chemical processes and 
are of great importance in both biological and synthetic chemistry. Neutral bases are 
often nitrogen containing compounds e.g. triethylamine, and 1,8-
bis(dimethylamino)naphthalene (A). We are interested in the synthesis of new highly 
basic macrocyclic and cage amine compounds as ‘super bases’ for potential use in 
organic synthesis e.g. (B). This project will focus on the synthesis of new amine 
containing molecules and evaluating their properties as bases. Also, in a collaboration 
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with Prof. Brian Smith we are using theoretical / computational methods to better 
understand the basic properties of these molecules. If interested, a student could also 
carry out a computational study of the compounds that they prepare in the lab. 
 

 
 

(3) Radiopharmaceutical Imaging Agents for Cancer Diagnosis 
This is a collaborative project with the Australian Nuclear Science and Technology 
Organisation (ANSTO) involving the development of new radiopharmaceutical imaging 
agents for disease diagnosis. A range of ligand systems are being used in combination 
with metallic radionuclides such as Tc-99m, Cu-64 and Zr-89. Technetium-99m is the 
most widely used radionuclide in medical imaging and a wide array of 99mTc labelled 
compounds are currently used to image different organs and a number of diseases. As 
all isotopes of Tc are radioactive, new chemistry is often developed using Re and we 
have prepared a series of Re(I) complexes of NHC ligands (e.g. compound A below). 
Recently we have also labelled these NHC ligands with 99mTc. 
 

 
 
(4) Synthesis and coordination chemistry of amide containing molecules 
The amide or peptide functional group is critical to life as it provide the linkage between 
adjacent amino acid residues in proteins. Amides also display interesting coordination 
chemistry, where the nitrogen atom can deprotonate and coordinate to a metal ion. We 
are working on the synthesis of new ligands incorporating amide groups. Two examples 
of compounds synthesised in our lab are shown below. The first of these (A) is a 
triamidetriamine macrobicyclic cage ligand designed to form highly stable metal 
complexes. The second (B) is a Pd(II) complex of a ligand that incorporates amide and 
NHC donor groups. (For a recent article on this work see: Tan, K. V.; Dutton, J. L.; 
Skelton, B. W.; Wilson, D. J. D.; Barnard, P. J., Organometallics 2013, 32, (6), 1913-
1923.) 
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JASON DUTTON 
Senior Lecturer 
Inorganic Chemistry 

 
Room 617, LIMS1 
Phone: (03) 9479 3213 
J.Dutton@latrobe.edu.au 

 
 

 

 
Theme: Molecular Design     Positions available: Two 

 
The Dutton research group is interested in fundamental studies into new structure and 
bonding for the elements contained within the p-block and d-block. We are currently 
working on a number of projects within this broad scope; projects of particular interest 
available for honours studies are detailed below. 

 
Project #1: Catalysis using a new family of   highly 
charged gold compounds 
We have discovered a new family of gold  compounds 
– Au(III) trications bound by only monodentate ligands. 
These molecules are completely unprecedented which 
offers an excellent opportunity to discover new gold 
based chemistry. This project will entail reacting the 
Au(III) trications with a variety of organic (i.e. alkynes) 
and inorganic (i.e. H2, H2O) molecules in the hopes 
that new catalytic transformations can be uncovered. 
Ultimately this very exploratory (read as fun!) project 
will give an indication of the possible chemistry 
associated with the Au(III) trications, allowing for more 
targeted investigations towards the end of the project. 
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Project #2: Predicting new molecules (with Dr Wilson) 
Doing chemistry in a computer has many practical advantages over chemistry performed 
on the bench. Many more “reactions” can be probed and no waste is generated. 
Potentially highly toxic, explosive, or otherwise unstable molecules can also be explored 
in perfect safety. J. Dutton and D. Wilson have identified many s-, d- and p 
-block projects of interest. In line with the interests of a student choosing this project, 
an appropriate system will be explored. This will consist of searching for stable new 
compounds using our chemical intuition, and then examining the bonding and potential 
properties of the molecules in silico. 

 
A student joining the Dutton research group can expect to become proficient in: 

1. A variety of inorganic (and some organic) synthetic techniques, including performing 
chemistry under an inert atmosphere using Schlenk and glovebox techniques. 

2. Analyzing new compounds using multinuclear NMR spectroscopy, as well as 
vibrational spectroscopy and mass spectrometry. 

3. Growing single crystals of new compounds for X-ray diffraction studies. Interested 
students may also be introduced to the solving and refining of their own X-ray diffraction 
data. 
4. Learning the basics of performing theoretical chemistry using the Gaussian program 
in order to predict molecular properties. Of course, a student taking on project #2 would 
become advanced in this area. 

 
 
 
 
 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dutton lab 
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Theme:       Positions available:  TBC 

 
 

The research focus in my laboratory is the application of advanced methods in Nuclear 
Magnetic Resonance (NMR) to investigate structure and interactions of biomolecules. 
NMR is used to solve solution structures of proteins including those involved in 
apoptosis, regulating metal up-take in cells and photosynthesis. We also characterize 
the conformational and chemical dynamics of molecules with NMR and incorporate data 
from other biochemical and biophysical methods, such as light scattering, isothermal 
calorimetry, surface plasmon resonance to develop a complete understanding of 
molecular structure and interactions. 
 
 
Characterization of viral proteins and their porcine interaction targets 
African swine fever virus (ASFV) is a highly contagious haemorrhagic virus that infects 
pigs (Suidae) and has 100% lethality in domesticated livestock. While not present in 
Australia, introduction of ASFV has an obvious potential to devastate domestic pig 
populations. ASFV has become endemic in countries where it has been introduced and 
there have been recent concerning out-breaks in Eastern Europe. Currently there is no 
remedy for ASFV infection and it presents a clear danger to the livestock industry, not 
only here in Australia, but particularly in Asia. 
 

 
 
 

Ribbon and surface representation of a 
complex between an ASFV protein 
(represented by the white surface) and its 
binding target from Sus scrofa, the pig 
(yellow-green tube).   
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This research project is a collaborative one involving Dr Marc Kvansakul in Biochemistry 
at La Trobe and Dr Linda Dixon at the Pirbright Institute in the UK and our goal is to 
investigate viral proteins from ASFV that are important for its infectivity and persistence 
in animals. This project will involve the application of a variety of chemical and 
biochemical methods, including protein expression and solution NMR to investigate 
structures and interactions of ASFV proteins with the aim of understanding their 
mechanisms of action. 
 
NMR methods for investigating equilibria 
Chemical exchange is a widely observed phenomenon in biological systems. We have 
found some interesting exchange effects in the spectra of exchanging systems that 
enhance the sensitivity of resonances. This project will explore the limits of this 
enhancement and apply our current findings to investigate chemically exchanging 
biological systems. 
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Theme: Molecular Sensing     Positions available: One 

 
Research in our group is focused on expanding the bounds of Analytical Chemistry. 
We seek to develop new chemistries and new technologies, which will result in 
exquisitely low detection limits, enhanced selectivity and miniaturised instruments which 
can be used in the real world outside of the laboratory setting. 

 

 

 

Synthesis, photophysics and electrochemistry of highly luminescent transition 
metal complexes 
We are interested in developing and investigating materials which are electroactive, 
materials which are luminescent and often materials which have both of these properties 
simultaneously. For example one area of interest is in the synthesis and applications 
of highly luminescent Iridium and ruthenium complexes (with Dr Peter Barnard, La Trobe 
University). 

 
Android Voltammetry: A simple but powerful smartphone-based biosensing 
platform 
The development of simple, inexpensive (yet quantitative) sensors for environmental, 
medical and other sensing applications is an extremely important emerging area be- 
cause it has the potential make chemical analysis, usually confined to the lab, broadly 
available. We believe that allowing people to easily and frequently measure levels of 
molecules in themselves or their environment could be transformational, particularly in 
remote areas or in the developing world where levels of health expenditure are minute 
compared with developed countries. 
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We have developed a simple mobile phone based biosensing platform (using –based 
smartphones) which brings the cost of sensing close to $0. This is achieved in two 
ways: 1.) By developing sensors based on cheap readily available materials (such as 
paper), which can be mass produced without recourse to expensive fabrication facilities 
and 2.) By removing the requirement for an “instrument” and using the built-in 
capabilities of modern mobile phones to facilitate detection. We are using the audio 
codec of the phone to perform AC voltammetry via the audio jack. 

 
By using the audio jack to provide electrochemical stimulation we can replicate what is 
usually done using expensive laboratory instruments and perform “instrument free” 
analysis. As the data and associated metadata can be readily shared, this opens up a 
range of exciting possibilities for e-Health, telemedicine and “crowd sourced sensing”. 
See http://youtu.be/X6zSgFEhFd4 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hogan Group 
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Theme: Molecular Design     Positions available: One 

 

The main research focus in the lab is using small molecule self-assembly to create 
nanostructures: phospholipid membranes and peptide fibres such as artificial silk. 
Controlling the mechanism of self-assembly through the design of the monomers and 
the environmental conditions is the main goal of the research. We use a range of state-
of-the-art instrumentation including atomic force microscopy that can image individual 
molecules, quartz crystal microbalance capable of measuring the mass of a monolayer 
of surfactants, and microcalorimetry for measuring the phase transitions of few 
micrograms of material. Collaborations offer an exposure to a range of related projects. 

 
Some of the broad research areas are outlined below. 

 
 

From soap bubbles to cell membranes: surfactant self-assembly 

Phospholipid membranes are primarily 
two-dimensional self-assembled bilayer 
structures of surfactant molecules, held 
together by hydrophobic forces. We study 
the formation and the mechanical 
properties of biomimetic membranes, as 
well as some biosensing and biochemical 
applications. The figure shows an atomic 
force microscopy image of liposomes: 
water filled spherical membrane 
structures adsorbed to a surface. Some of 
the liposomes started to collapse and form 
flat supported membranes. 

 

From little things big things grow: artificial silk and hierarchical nanostructures 
Some peptides and small proteins assemble into fibres, such as natural silk. We are 
involved in a range of projects designing and characterizing self-assembling peptide 
based structures to create hierarchical nanoarchitectures, smart surface coatings and 
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conductive nanomaterials. AFM imaging, quartz crystal microbalance measurements, 
ellipsometry, calorimetry, fluorescence microscopy are  some  of the methods used in 

this area, with plenty of 
opportunities for a 
motivated student. The 
figure shows various 
superstructures formed 
by a tri-β3 peptide. 
 
 
 
 
 
 
Raman and IR 
spectroscopy of amino 

acids 
An important structural feature of polypeptides is the intra- and intermolecular H-bonding 
network. Obtaining direct spectroscopic information about H-bonds is not possible; 
Raman spectroscopy, however, is able to measure changes in the character of the N-
H bond and thus it may be used to characterize the secondary structure of 
polypeptides. The project, in collaboration with Dr Evan Robertson, aims at exploring 
this possibility. 

Antimicrobial peptides 

Antimicrobial peptides are large molecule 
alternatives of traditional antibiotics. The way 
these peptides kill bacteria is unique: they 
destroy the plasma membrane through one of 
three general mechanisms of action: by 
forming small transmembrane pores, large 
holes or dissolve the membrane. Yet these 
peptides are selective: they can distinguish 
bacteria membrane from the host cells though 
the molecular basis of this selectivity is poorly 
understood. Most living organisms secrete 
antimicrobial peptides, including humans, 
however for pharmacological applications the 
efficacy of these killer peptides needs to be enhanced. Our group designs new 
antimicrobial peptides based on the study of their mechanism of action. 
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Theme: Molecular Sensing     Positions available: Two 

 
Our research in analytical and environmental chemistry is associated with the 
development of polymer membrane technology to prepare Polymer Inclusion 
Membranes (PIMs) and polymer-based microspheres as small-scale chemical reactors 
and sensors for biological, environmental and industrial applications. 

 
Photosynthesis applications of an artificial leaf 
PIMs can behave as a transport medium for particular solutes by the appropriate choice 
of membrane components, in particular the polymer matrix, and the carrier molecule. 
This project involves the development of a PIM as an ‘artificial leaf’ for solar and fuel-
cell applications. The encapsulated chemistry in the PIM will mimic some of the 
important chemistry occurring during photosynthesis. Another important consideration is 
the choice of molecular scaffold. Methacrylate co-polymers, thiophene-based conductive 
polymers, and phenanthroline-based coordination polymers will be investigated as sites 
to attach specific chemistry, such as ‘light-harvesting antenna’, and coordination and 
activation sites for CO2. Synthesis of model compounds of the important metal centres 
in photosystem II are also a focus of this project. The ability of PIMs to absorb and 
activate CO2 will be assessed by various instrumental techniques. 

 

 
 

Sensors for Endocrine Disruptor Chemicals (EDCs) using a molecular gate 
Molecularly Imprinted Polymers (MIPs) incorporate a size exclusion cavity to selectively 
accommodate a particular solute. Unfortunately, MIPs also non-selectively 
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accommodate other similar sized molecules. This project will investigate the attachment 
of a ‘molecular gate’ with specific sensing chemistry to the MIP scaffold. This will act 
as an additional selective barrier at the opening of the molecular cavity and advance 
the development of sensors for high-priority Persistent Organic Pollutants (POPs). The 
extraction and sensing of Pharmaceutical and Personal Care Products (PPCPs) and 
agricultural chemicals (herbicides, etc) is an important priority for the remediation of 
environmental waters for domestic and agricultural use. Many POPs are known EDCs 
that can bioaccumulate in the environment and cause significant long- term health 
issues. This project can be directed towards the synthesis of novel sensing reagents, 
like peptide mimics, to target particular EDCs. Instrumental methods will be used to 
investigate the absorbance, fluorescence or electrochemical response of the polymer 
encapsulated sensing chemistry. 

 
Forensic Science Projects: DMAA – Isomers and Analogues 
Collaborator: Dr Jim Pearson, Victorian Police Forensic Services Centre, Macleod  
 
DMAA (1,3-Dimethylamylamine) aka Methylhexanamine is a stimulant drug becoming 
more prevalent in the illicit drug market. 

 

 
 

Although relatively easy to analyse, questions have been raised as to whether 
conventional analytical techniques would differentiate between isomers, eg. 1,4-DMAA 
and 2,3-DMAA, etc. 

The simple structure of this molecule belies the number of possible isomers. This project 
would consider a specific group of isomers which might be expected to be more difficult 
to distinguish. The project would need to devise a suitable synthetic route to each of 
these isomers or analogue, synthesise the relevant isomers/analogues and then look at 
the characterisation of them by a number of conventional analytical tools in order to 
gauge how readily they can be differentiated. Instrumental techniques which may be 
useful include GC-MS, LC-MS, Infrared Spectroscopy and NMR. 
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Theme: Molecular sensing      Positions available: Two 

 

Conformational shape of biomolecules 
The conformational shape of biomolecules, and their interactions with the surrounding 
environment including water molecules are critical to their functioning. Laser-based gas 
phase spectroscopy combined with ab initio calculations generates precise structural 
information on molecules such as neurotransmitters that provide a rigorous platform for 
understanding their behaviour and ultimately, rationalizing drug design. The resonant 
two photon ionisation technique allows electronic (and IR) spectra to be measured for 
molecules cooled to a few Kelvin. This results in beautiful, simplified spectra that can be 
interpreted in terms of the possible conformers of the molecule. E.g. we discovered this 
neurotransmitter analogue prefers a coiled tail. 

 

    
 

Clouds, climate, nanoparticles and spectroscopy 

Aerosols play a key role in our atmosphere, affecting the climate both directly through 
absorption and reflection of light, and indirectly by hosting chemical reactions and 
influencing cloud formation. Research to investigate the formation, composition and 
behaviour of aerosols is critical to improve the climate models. Infrared spectroscopy is 
important because it is widely used to monitor chemical species found in the 
atmosphere, and because interactions with IR radiation are crucial to earth’s energy 
balance. A specialised cooling cell with unique capabilities at the Australian 
synchrotron’s IR beamline has enabled us to measure the first far IR spectra of water ice 
nanoparticles. 
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Such particles as are found in cirrus and mesospheric clouds on earth, and in non-
terrestrial environments such as Mars, Titan and the interstellar medium. We are 
now exploring the effect of trace acids on the spectra of icy nanoparticles. 

 

 

 
 
Millimetrewave and high resolution synchrotron IR spectroscopy 
The synchrotron IR work is conducted to obtain rovibrational properties of gaseous 
atmospheric molecules (allowing their IR absorption profiles to be modelled), and 
interstellar molecules.  

Over 100 molecules have been detected in space, mostly from their rotational spectrum 
measured by radiotelescopes. Instruments operating in the millimetrewave region are 
now revealing thousands of unidentified lines. Some of these mystery lines will be from 
as yet unidentified molecules, but others are “weeds”. These are from known interstellar 
species, but derived from isotopolgues or “vibrational satellites” that have not yet been 
characterised in the lab. Through collaboration with Prof. Laurent Margules from 
Université Lille in France, we have obtained millimetrewave spectral data on propynal, 
a known interstellar molecule. The aim of this project would be to assign and analyse 
transitions of the C13 isotopologues of propynal, and hence contribute to the 
identification of unknown interstellar spectral lines.  
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Theme: Molecular Design      Positions available: One 
 
 
Molecular modeling plays an integral role in the discovery and development of new 
drugs, being a key component in the process of structure-based drug design, in aiding in 
the identification of molecules in lead discovery, and in predicting pharmacokinetic 
properties. We utilize quantum-mechanical methods to understand enzyme mechanism, 
molecular mechanical methods to explore the dynamics of proteins, and use a variety of 
tools to predict how molecules interact. We employ X-ray crystallography to determine the 
structures of complexes of proteins, polypeptides, and small molecules. 

 
Modelling apoptotic associations at membranes. 

The pro-apoptotic proteins Bak and Bax 
mediate cell death by forming mutimeric 
assemblies on the surface of the mitochondrial 
membrane. Both proteins anchor to the 
membrane through a C-terminal hydrophobic 
transmembrane domain. These 
transmembrane domains traverse the outer 
mitochondrial membrane, and associate 
specifically with other Bak or Bax molecules in 
the membrane. 

In this project we will use molecular dynamics 
simulations to explore the mechanism of 
association of transmembrane domains from Bak and Bax in a lipid bilayer, looking at how 
the helices dimerize, the effect of lipid thickness and composition, and helix geometry. 

 

S Iyer, F Bell, D Westphal, K Anwari, J Gulbis, BJ Smith, G Dewson, RM Kluck Bak apoptotic 
pores involve a flexible C-terminal region and juxtaposition of the C-terminal 
transmembrane domains. Cell Death Differ (In press). 
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Modelling peptide foldamer transport across cell membranes. 
Incorporation of non-natural amino acids, including E-amino acids and staples, into peptides 
can be used to engineer structural and proteolytic stability into the molecule. We have 
recently shown that Bim BH3 peptides incorporating a hydrocarbon cross-link and cyclic E-
amino acids is able to mimic the native D-helical structure of the Bim peptide, is ~100-fold 
more resistant to proteolysis, and is able to enter cells to block protein-protein interactions 
associated with apoptotic signaling. 

The mechanism by which these non-natural amino acids confer the ability of the peptide to 
cross membranes is not known. Molecular dynamics calculations will be used to study the 
effects of these substitutions on the energy required to transfer across the membrane. 

 
 
JW Checco, EF Lee, M Evangelista, NJ Sleebs, K Rogers, A Pettikiarachichi, NJ Kershaw, 
GA Eddinger, DG Balair, JL Wilson, CH Eller, RT Raines, WL Murphy, BJ Smith, SH 
Gellman, WD Fairlie. α/β-Peptide Foldamers Targeting Intracellular Protein−Protein 
Interactions with Activity in Living Cells. J. Am. Chem. Soc. (In press). 
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Theme: Molecular Design      Positions available: Two 

Our group uses computers to help understand the structures and properties of molecules 
and how molecules react - “doing chemistry” by computer. We have a focus on investigating 
molecules with unusual bonding situations; probing the fundamental properties of molecules 
and their many potential applications. The ability to predict the chemistry of molecules 
before making them is very important. The projects listed below provide some examples of 
available projects, although we are happy to discuss the many more exciting projects 
available in this field. Students will develop an advanced understanding of chemical 
structure and bonding, with the likelihood of publication of the research in an international 
chemistry journal. 
 

Predicting Chemistry – New Molecules, New Properties  

1. Carbenes are possibly the most important new class of 
molecules discovered in the last decade. Together with Dr 
Dutton, we have recently proposed a series of main-group L-EE-
L molecules (E = main group element, L = carbene, phosphine 
or other ligands), which are predicted to be stable with useful 
chemical properties, and many of which have subsequently been 
synthesised. These molecules have a donor-acceptor bonding 
form (like a metal coordination complex). We have current 
projects focused on (i) beryllium chemistry (see journal cover artwork pictured here), which 
is chemically poisonous but is perfectly safe on a computer!, (ii) compounds of Cu, Ag, Au 
with donor ligands, and (iv) transition metals with carbenes. The field of main-group carbene 
chemistry is exciting with new discoveries to be made.  
 
2. We investigate properties of a variety of metal systems. (i) The 
development of organic light-emitting diodes (OLEDs) and sensors 
is a hot topic of chemical research, for which metal-based (eg. 
iridium, ruthenium) materials are ideal targets. This is a 
collaborative project with experimentalists (Dr Hogan, Dr Barnard, 
Dr Paul Francis - Deakin). Other projects include collaborators from 
Europe. (ii) Gold chemistry: we are interested in understanding aurophilic (Au-Au) 
interactions, which are responsible for some of the fascinating properties of gold. 
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 3. We are interested in modelling reaction mechanisms to understand reactivity. IN 
particular, understanding reaction paths for reactions of borole rings with unsaturated CN 
bonded molecules, and reactions that disturb the ring of N-heterocyclic carbenes. 
  
4. There are projects focused on how accurate can we calculate energies and properties, 
which pushes the limits of computational chemistry methods, which has relevance to 
thermochemistry as well as atmospheric and combustion chemistry. 
 
Modelling organic and biomolecules 

5. We are investigating drug-biomolecule interactions that are 
important in the design of new medicines (collaboration with Dr 
Abbott). This project makes use of the new $100M Melbourne 
supercomputer, and is focused on (i) fundamental benchmarking of 
molecular mechanics methods, and (ii) drug design for protein 
kinases.  
 
6. We also model gas-phase molecular properties of biologically 
important molecules (e.g. amino acids, neurotransmitters), which 
links high-level computational methods with new experimental 
techniques (e.g. collaboration with Dr Robertson). Our group has significant experience in 
modelling natural and modified amino acids in the gas-phase. 

  
7. Conjugation is an important phenomenon in organic chemistry. In collaboration with Prof. 
J. White (University of Melbourne) we are investigating the strength of conjugation and 
hyperconjugation from computational methods.  

 

In each project you will develop a deeper understanding of chemistry, develop expertise in 
using computational chemistry to probe chemistry, and develop enhanced analysis and 
problem solving skills. 

 

 
 
  

The RM1 drug 
bound to the active  

site of PDK1 
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Theme: Molecular Imaging        Positions available: Four 

 
Our research is focused on the development of novel approaches to imaging and 
characterising materials and structures at the atomic, molecular and cellular level. In 
our research we utilise the latest developments in imaging technologies aimed at 
delivering information from molecular systems on a femtosecond timescale. Our group 
is part of the new ARC Centre of Excellence for Advanced Molecular Imaging whose 
goal is to enable Australia to be an international leader in biological imaging, to train 
next generation interdisciplinary scientists, and to provide new insights for combating 
common diseases that afflict society. Activities within our group are focused around four 
key areas: 

 
(i) X-ray Free Electron Laser Science (XFEL) 
X-ray crystallography is routinely used to determine protein structures. However XFEL 
sources are creating new opportunities in this area by enabling structure determination 
from nanocrystals just a few unit cells across. Structure determination using XFELs is 
achieved by injecting randomly orientated nanocrystals into a reaction zone traversed 
by the femtosecond pulse (shown in figure). Orientations may be classified by examining 
Bragg spots and assembling them into a 3- dimensional diffraction volume. 

 
We have a number of projects available in 
the area of XFEL science. Research within 
our group involves both the development of 
new approaches to analysing and treating 
XFEL crystallography diffraction data and 
methods for delivering nanocrystals into the 
XFEL beam. Please contact Dr Connie 
Darmanin (C.Darmanin@latrobe.edu.au) if 
you are interested in becoming involved in 
XFEL nanocrystallography. 

 
Outcomes: This work will permit structure retrieval from the smallest possible 
nanocrystals and will explore the fundamental physics of diffraction theory. 
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(ii) Synchrotron science 
The recent development of pump-probe and femtosecond time-delay experiments offer the 
possibility of studying biomolecular processes at high spatial and temporal scales so that 
“molecular movies” can be made at spatial resolutions approaching the atomic scale 
(Aquila, 2012). Our group will combine these new methodologies with advanced molecular 
modelling and data inversion techniques to gain unprecedented insights into protein 
dynamics, protein-protein interactions, structural and dynamic regulation of protein function. 
Combined with established stroboscopic techniques and emerging high-speed detector 
technology at the Australian Synchrotron, this will allow studies of dynamics from 
millisecond to picosecond timescales. 
 
Outcomes:  Creating ‘molecular movies’ of biomolecular interactions willprovide 
fundamental insights into protein function. 

 
(iii) Nanofabrication 
Characterisation of biomolecules as they undergo diffraction, the development of next- 
generation X-ray optics and the delivery of single cells and molecules in single-particle 
imaging experiments all require state-of-the-art nanofabrication techniques. Our group uses 
a range of techniques including focused ion beam (FIB), electron beam lithography (EBL), 
atomic force microscopy (AFM) and chemical vapour deposition (CVD) as part of its 
nanofabrication program. We have a number of projects aimed at developing devices that 
can characterise single molecules and for the characterisation and injection of single 
particles into X-ray Free Electron Laser (XFEL) beams. Please contact Dr Eugeniu Balaur 
(E.Balaur@latrobe.edu.au) if you are interested in research within our nanofabrication 
group. 
 
Outcomes: The fabrication of cutting edge devices for visualising single molecules 
and their dynamics. 

 
(iv) Visible light microscopy 
In addition to a range of X-ray techniques our group is actively involved in developing new 
optical microscopy methods for bioimaging. We currently have projects available that 
involve the exploration of optical coherent diffraction techniques for high- resolution, phase 
sensitive, cellular microscopy. We are also developing new lab-based techniques for 
characterising the dynamics of single molecules and performing optical analogue 
experiments of X-ray Free Electron Laser Diffraction experiments. 
 
Outcomes: The realisation of new visible light microscopy techniques for super - 
resolution phase imaging and for studying the dynamics of molecules. 
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Theme: Molecular sensing     Positions available: Two 

 

Towards implantable diamond biosensors 
The field of implantable biosensors is progressing at a cracking pace, for good reasons. 
Continuously monitoring the bodies of patients allows them to receive the best 
possible treatments. Doing so outside the hospital environment offers the best quality 
of life (and significantly reduces treatment costs). These projects explore a big 
challenge: how to functionalise a biocompatible surface so that it is selective, sensitive, 
stable and long-lived. Diamond is highly stable and biocompatible, but as an emerging 
electronic material, much remains to be known about crafting working devices. 

 
Mesoscale electronic circuits in diamond 
The diamond surface can be made conductive by adsorbing hydrogen. The student will 
use an Atomic Force Microscope to ‘draw’ electrical pathways and devices in areas less 
than the width of a hair. 
Laser-induced conductivity of functionalised diamond surfaces 
An implantable biosensor should have no wires breaking the skin. But how then to get 
power in and information out? The student will investigate how pulsed lasers can be 
used to interface with the biosensor through the skin. 
NEXAFS of ECL compounds 
Electro-Chemi-Luminescent compounds show exceptional charge transfer properties 
within their molecules. NEXAFS is a synchrotron-based technique which can reveal 
whether charge transfer occurs to the diamond surface, thus functionalising it. The 
student will analyse existing synchrotron data, and will also work with beamline 
scientists from the Australian Synchrotron. 
Bio-activation of diamond surfaces 
Diamond is famously inert, the key to its biocompatibility. However, amine and carboxyl 
chemistry can be used to attach and interact with biological molecules, for example 
antigens and proteins. This project will use biochemical techniques to functionalise the 
diamond surface and advanced surface analytical techniques to assess the 
consequences. 
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Osmotic gradients in chicken eyes 
Putting an electronic device in the 
body is complicated by the electro- 
chemical environment. This project 
seeks to develop techniques for 
analysing how changes in the ionic 
balance affect chicken eyes. While 
chicken eyes are amazing in their 
own right, they offer a useful platform 
for testing prototype biosensors. This 
work will be done in collaboration with 
Sheila  Crewther  in  Psychology,  as  part  of  the  ‘Understanding  Disease’  Research 
Focussed Area. 

 

Electrical properties of nanostructured surfaces 
Photovoltaics have moved well beyond silicon solar cells, promising ever greater 

harvesting of energy from our nearest fusion reactor, the sun. Both organic and inorganic 
approaches require careful understanding of the nanoscale electrical properties of the 
films at the interface layers. The Atomic Force Microscope in electrical characterisation 
modes can be used for this, and combined with macroscopic techniques to relate the 
effects at different lengthscales. 
Electrical properties of LiF at high temperatures 
LiF is an extreme material, and is an important component of photovoltaics and power 
storage devices. Strange things happen at high temperatures…… 
Conductivity of Ag Nanowires 
Silver is a popular material amongst nanotechnologists, and ultra-narrow wires can be 
grown with minimal effort. The properties of these wires is of great interest, particularly 
when heated. This project will be done in collaboration with Daniel Langley. 
Electrical characterisation of ZnO nanostructures 
Many advanced inorganic photovoltaics rely on an ultrathin zinc oxide structures to get 
charge out of the device. These structures need to conduct electricity in just the right 
way. The student will characterise a range of ZnO nanostructures grown by collaborators 
to give feedback into optimising growth recipes. 
Electrochemistry of Pyrite under fluids 
Pyrite is an abundant natural semiconductor with, theoretically, very good photovoltaic 
properties. In practice, defects and surface effects are a barrier to working devices. 
This project will attempt to work out what these effects are, and how to get around 
them. Along the way, it may shed some light on how to combat acid mine drainage, a 
very significant environmental problem. 
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SHANSHAN KOU 
Lecturer 
Bio-photonics 

 
Room 418, PS1 
Phone: (03) 9479 2670 
 s.kou@l at r obe. edu. au 

 
 

 

 
Theme: Molecular Sensing and Imaging    Positions available: Two 
 
My research is focused on the highly interdisciplinary domain of bio-photonics and bio-
imaging using optical microscopy and nanotechnology. We use light to probe cellular and 
molecular samples to obtain quantitative photonic signatures such as phase, refractive 
index, wavelength, phase, polarization etc.  The goal is to investigate these biophysical 
properties and relate them to the cellular, sub-cellular and molecular mechanisms and 
pathways, which will in turn offer insights into biological case studies and biomedical 
diagnostics.  
 
(I) Label-free Three-Dimensional (3D) Structural Imaging in Optical Microscopy And 
Tomography 
Label-free 3D imaging through tomography 
has the potential to calculate how light 
behaves when it passes through the sample. 
In this way, we have information from the 
scattering or absorption properties, which 
provide structural interpretations about the 
sample with a potential sensitivity down to 
nanometers. Little is currently known of the 3D 
structural relationships involving live cells 
subjected to external stimuli. Such dynamic 
structural and morphological information may 
give rise to previously unavailable biomedical 
data that can improve our understanding of 
the complex cellular mechanisms in some 
critical aspects of cell studies, such as their 
death and degeneration, metabolic activity, or 
drug reaction.  
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(II) Nano-Structure Launched Surface 
Plasmons (SPs) for Enhanced Imaging 
in Cell Membrane Studies 

In this interdisciplinary project, we aim to 
expand the horizon of Cellular Membrane 
Imaging with the state-of-art 
developments of nanotechnology 
fabrication and tailored beam manipulation 

and multiplexing. Enabled by the confined properties of plasmonics, we aim to devise a 
super imaging system that will have the capacity and versatility of achieving superior 
resolution and functionality through its multi-modular photonic signatures such as 
wavelength, phase and polarization.  

 

Outcomes: The applicants are expected to receive training and make impactful research 
in one of the hottest topics of biophotonics, and participate in a highly interdisciplinary 
research environment that involves biomedical instrumentation, computer modeling, 
nanotechnology, biological science and photonics.  
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CHRIS PAKES 
Associate Professor 
Nanophysics, Atom-scale Research Laboratory 

 
Room 405, Physical Science Building 1 
Phone: (03) 9479 1485 
 c. pakes@ latr obe. edu. au 

 
 

 

 
Theme: Molecular Sensing     Positions available: One 

 
Research in our laboratory focuses on the functionalization of technologically interesting 
materials such as diamond, graphene, silicon and organic semiconductors via the 
chemical modification of the surface and by surface transfer doping with a variety 
of molecular adsorbates. 

 
Our experimental studies utilise a variety of complementary techniques. Surface modi- 
fication and characterisation studies are performed using a combination of ultra-high 
vacuum scanning probe microscopy, and synchrotron-based photoemission at the 
Australian Synchrotron and BESSY II Synchrotron in Berlin. Our laboratory houses 
three ultra-high vacuum scanning probe instruments, permitting atom-scale imaging, 
manipulation and spectroscopy to temperatures of 10 K. These systems are 
additionally equipped with instrumentation for molecular dosing, LEED, X-ray photoe- 
lectron spectroscopy, Auger spectroscopy and electron microscopy. We are regular 
users of the soft X-ray spectroscopy beamline at the Australian Synchrotron were we 
use the high-resolution and surface sensitivity offered by this facility to examine the 
electronic properties of molecular dopants on surfaces. At the BESSY II synchrotron in 
Berlin we make use of La Trobe’s toroidal photoelectron analyser to perform mapping of 
the band-structure of diamond and graphene. 

 

 

Rows of carbon dimers on the hydrogen-terminated 100 surface of a diamond 
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Current activities in this area include the 
development of new diamond surface 
terminations that are of interest to future 
architectures for diamond-based 
quantum computation. In this project we 
seek to explore and control the 
interaction between atoms at the 
diamond surface and buried nitrogen- 
vacancy defect centres. 

 
Surface functionalization provides a route to the development of interesting electronic 
properties and we are particularly interested in the two-dimensional electronic systems 
that exist at the surface of hydrogen-terminated diamond and in graphene. To explore 
the quantum transport behaviour of these systems we fabricate Hall-bar and gated 
(FET) devices and explore their electronic behaviour in high magnetic fields and  at very 
low temperatures (to 50 mK). In this area, we have recently shown that hydrogen-
terminated diamond supports a two-dimensional p-type surface conductivity that 
possesses a high spin-orbit interaction. With its unique spin properties, this finding is of 
significant interest to the spintronics community. We are developing this project 

through a number of avenues that seek 
to demonstrate device  architectures 
that permit tuning of the spin-orbit 
interaction, possess high charge carrier 
mobility, and  exhibit superconductivity 
at low temperature. 

 
Our group hosts several PhD, honours 
and undergraduate project researchers 
who often work collaboratively on 
different aspects of the same project 
and material. In 2015 there is 
opportunity for one honours student to 
join the group. 

 
 
 
 
 
 
 

Createc low-temperature UHV scanning 
tunnelling microscope 
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PAUL PIGRAM and 
NARELLE BRACK 
Associate Professor and Senior Lecturer 
Nano-structured Materials, Interfaces 
and Surface Science 
Room 403 
Physical Sciences 1 
Phone: (03) 9479 2618 
 P. pigr am @latr obe. edu. au 

Room 409 
Physical Sciences 1 

Phone: (03) 9479 3808 
 n. brack@l atr obe. edu. au 

 
 

 

Theme: Molecular Sensing     Positions available: Two 
 

The research activities of this group focus on creating, understanding and controlling 
materials at the nanometer scale. We have a strong focus on surface science, in 
particular, exploring chemical and molecular properties and processes at surfaces and 
at interfaces. 

 
Iron-Carbon Nanomaterials: the influence of nanoscale interactions on magnetic 
properties 
This project focusses on the deposition and growth mechanisms of Fe layers on 
technologically relevant carbon nanomaterials in order to develop reliable, controllable 
and industrially scalable production methods for magnetic nanomaterials. The primary 
focus areas of the research project are 
x Surface functionalisation of carbon nanomaterial 
x Design of novel electrodynamic deposition methods 

x Nanoscale structural and surface chemical characterisation, and 

x Correlation of the chemical, structural and magnetic properties. 
 

New magnetic nanomaterials will be 
designed and characterised at the 
molecular level. This study targets the 
major scientific challenges of practical and 
scalable processing techniques for nano- 
materials and establishes experimental 
designs based on controlling chemical, in- 
terfacial, structural and magnetic 
interactions. The Honours project will focus 
on selected aspects of this larger project. 

 
The research program involves researchers from 
four key organisations, La Trobe University, 
RMIT   University, Defence Science and 
Technology Organisation (DSTO) and The 
Australian Synchrotron. 
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Please refer to our recent publication: Brack N, Kappen P, Herries A I R, Trueman A 
and Rider A N 2014 Evolution of magnetic and structural properties during iron plating 
of carbon nanotubes J. Phys. Chem. C 118 13218-27 

 
Delivering chemotherapy drugs using nanoparticles 
The group has a very successful multidisciplinary project in progress with Dr Suzi Cutts 
and Professor Don Phillips (La Trobe Biochemistry). Anthracyclines such as 
doxorubicin are among the most effective chemotherapy agents for the treatment of a 
wide variety of cancer types. Although many mechanisms of action have been 
proposed, it is broadly accepted that the primary mechanism of action in cancer cells 
involves DNA damage. However, doxorubicin also attaches covalently to DNA in a 
reaction that is mediated by formaldehyde. 

 
The group has demonstrated that the 
delivery of formaldehyde via suitably 
designed pro-drugs greatly enhances 
the rate of cell death. This raises the 
possibility that efficient and specific 
delivery of pro-drug to  cancer cells, 
for example using a nanoparticle de- 
livery system, might allow lower doses 
of doxorubicin to be administered. 
This in turn has the potential reduce 
the incidence of cardiotoxicity 
associated with doxorubicin use and 
extend patients’ lives. 

 
A class of size controlled chitosan nanoparticles has been designed which allow the 
delivery of either doxorubicin or pro-drug to target cells. Excellent results have been 
achieved in vitro with high efficacy demonstrated and low toxicity to cells. The initial 
phase of cell studies is in progress leading on to an in vivo investigation of the system 
and evaluation of clinical benefits. 
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DONGCHEN QI 
Lecturer 
Nanophysics and Quantum Materials 

 
Room 416, Physical Science Building 1 
Phone: (03) 9479 2128 
 D. Qi@l atr obe. edu. au 

 
 

 

 
Theme: Molecular Sensing     Positions available: One 

 

Nanophysics and Quantum Materials 
is a branch in experimental 
condensed matter physics that 
examines the exotic properties of 
materials at very small dimension or 
under extremely low temperature. 
Recent research in my lab focuses in 
developing diamond-based nanoe- 
lectronic devices with  great potentials 
for the next-generation radio-
frequency (RF) power devices. This is 
only recently made possible because 
of our breakthrough in  con- 

 

 

Source: CVD Diamond for Electronic  Devices 
and Sensors, R. S. Sussmann (eds), Wiley (2009) 

trolling the diamond surface conductivity by an innovative surface transfer doping 
approach, tackling one of the most serious hurdles in the realisation of commercially 
viable diamond electronic devices [read more in our publications in Progress in Surface 
Science 85, 279 (2009), and Applied Physics Letters 103, 202112 (2013)]. Projects of 
particular interest for honours studies in this research direction are detailed below. 

 
Surface transfer doping of diamond by transition metal oxides: photoemission 
spectroscopic (PES) studies 
This project will mainly focus on the 
identification of high- performance 
solid state surface dopants for 
diamond devices, and the 
understanding of the electronic 
energy structures at their interfac- 
es. MoO3 has been recently 
demonstrated by us as highly 
efficient    and    thermally   stable 
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surface acceptors by using high-resolution PES [Applied Physics Letters 103, 202112 
(2013)]. You will be continuing on this path and investigating other promising surface 
acceptors in the transition metal oxide family. 

 
You will use a lab-based high-resolution PES system to study the interfacial electronic 
structures and establish band diagrams, which will allow us to directly probe the surface 
transfer doping process and compare their doping efficiencies. You will also have 
opportunities to conduct state-of-the-art synchrotron-based spectroscopic experiments 
at the soft x-ray beamline of the Australian Synchrotron. 

 
Surface transfer doping of diamond by transition metal oxides: electrical 
characterisation (with Dr Chris Pakes) 
This project will look at important transport characteristics of doped diamond devices. 
Hall Effect measurements will be carried out in order to derive charge carrier type, 
carrier density and mobility as a function of temperature between 4 and 800 K. This will 
provide us with important information regarding the thermal stability of the induced 2- 
dimensional hole gas (2DHG) on diamond surface as well as its quantum transport 
behaviour. You will learn to fabricate Van der Pauw devices as well as more sophisticated   
Hall   bar   devices   by 
nanofabrication in a clean-room, and 
perform electrical characterisation of 
diamond devices using standard 
transport measurement apparatus. The 
understanding of the transport 
characteristics of the induced surface 
conducting layer on diamond, together 
with the spectroscopic 
characterisation of the surface transfer 
doping process, will lay the foundation 
for the development of high-
performance diamond-based RF 
power devices. 
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CHANH TRAN 
Lecturer 
X-ray Physics 

 
Room 310, Physical Science Building 1 
Phone: (03) 9479 2632 
 C. q.t r an@ l at robe. edu. au  

 
 

 

 
Theme: Molecular Imaging     Positions available: Two 

 
Our research interests are in the fields of quantitative X-ray Imaging using polychromatic 
sources, study of dynamics systems using optical coherence, and highly accurate 
determination of the interactions between X-rays and matter. 

 
Elemental contrast full-field imaging using polychromatic x-ray sources 
The spatial distribution of individual elements in compound samples has been the subject 
of extensive interest in many important fields including materials science and 
engineering, mineral sciences, nanotechnology, medical imaging, archaeology, and so 
on. However, attempts at quantitative imaging using polychromatic x-ray beams 
produced from sources available in most small to medium research institutions have 
been limited. This project aims to develop an elemental contrast imaging technique using 
polychromatic x-rays. The technique will be applied to achieve three dimensional 
elemental contrast imaging of defects in alloys and implants. We will investigate 
methods in which the techniques developed in the project can be implemented using 
the broad spectrum x-ray sources. 

 
 
 

 

 

 
(Left) An intensity image of a 2 component sample. (Right) Reconstruction of the projected thickness of 

a single element of the compound sample using this technique. 
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Study of dynamic systems using 
X-ray coherence 
This project aims to develop 
techniques for extracting the maximum 
possible information conveyed in 
optical fields. Partially incoherent fields 
contain far greater information capacity 
compared to fully coherent fields (e.g. 
lasers). A fundamental limitation of 
current imaging techniques is the lack 
of a technique that is capable of 
extracting the enormous amount of 
information carried in partially optical 
wavefields. The research  program 
aims to develop state-of-the-art x-ray 
imaging technique in which dynamic 
information about an object encoded in 
a partially incoherent wavefield can be 
decoded or reconstructed. 

 
Interaction of X-rays with matter 
This project involves critical study of 
atom-photon interactions by accurate 
determination of the complex atomic 
form factors. Photon-atom interaction 
cross-sections are important in many 
fields of fundamental and applied 
physics. As many  uncritical 
applications are well established, 
researchers and users outside the field 
have assumed that experiment and 
theory have converged with no further 
critical goals in this area. This 
assumption is seriously flawed for all 
elements in many energy regions. We 
have  developed a  novel experimental 

 

 

 
 

A complete reconstruction of the phase-space 
correlation function of an x-ray wavefield defined by 

a 1D single slit. 
 
 
 
 
 
 
 

 

 
Discrepancies in the total attenuation coefficient of 

silicon between our work using the XERT 
(solid circles), other experiments (symbols) 

and theories (lines). 

technique called the X-ray Extended Range Technique (XERT) for accurately 
determining these cross-sections. The project will apply XERT in the investigation of 
the angular dependence of X-ray scattering and fluorescence using polychromatic 
sources. 



 

 
50 

GRANT VAN RIESSEN 
Lecturer 
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Theme: Molecular Imaging     Positions available: Three 

 
Research in our group is focused on expanding the capability of X-ray imaging and 
spectroscopy for characterising materials at the nanoscale. We develop new 
instrumentation, novel experimental methods, and data analysis techniques that aim to 
improve the resolution, sensitivity, and quantitative reliability of coherent X-ray diffractive 
imaging methods. Opportunities for Honours and Masters students are available in 
project areas detailed below. A student joining our group can expect to become 
proficient in a variety of laboratory techniques typical of a modern experimental physics 
laboratory and in basic programing techniques that are required for relevant numerical 
modelling or data analysis. Most projects will offer students the opportunity undertake 
part of their research at synchrotron radiation facilities and external nanofabrication 
laboratories. 

 

 

 
From left to right: A coherent X-ray speckle pattern from an array of nanomagnets, an X-ray hologram 
revealing magnetic domain patterns, and an example of an X-ray optic produced using electron beam 
lithography. 

 
Magnetic coherent diffractive X-ray imaging 
Research in modern magnetic materials with applications in sensor technologies and 
magnetic storage is largely focused on thin films with lateral patterning. Outstanding 
questions concerning the relationship between physical properties and mesoscale 
phases (spin, charge, lattice) can be addressed by coherent imaging techniques using 
X-rays resonant with inner-shell atomic transitions. We use coherent diffractive X-ray 
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imaging to visualise magnetism at the nanoscale. Projects will involve micromagnetic 
modelling using finite-element methods, preparation of patterned magnetic thin-films, 
and basic experiments designed to drive the developments of our imaging methods 
and to provide information that will contribute to an understanding of the physics 
underlying technologically relevant magnetic systems. 

 
In situ electrochemical spectronanoscopy 
We have recently demonstrated a new nanoscale imaging technique based on the 
combination of soft X-ray ptychography and X-ray absorption spectroscopy. We aim to 
exploit the chemical-state sensitivity, high lateral resolution and variable probing depth 
of the technique to investigate in situ the evolving morphological structure and chemical 
composition of technologically relevant systems. With local and international partners 
we have developed electrochemical microreactors using MEMS technology. The current 
project aims at optimising the microreactor for the nanoscale investigation of galvanic 
silicon porosification, which is important for nanoenergetic composite materials. 

 
High-efficiency optics for X-ray nanobeam techniques 
Diffractive X-ray optics are essential elements used in modern X-ray nanobeam 
techniques. The precision of their fabrication limits the size of the X-ray probe that can be 
formed while a variety of design and fabrication challenges limit their efficiency. With 
modern coherent X-ray imaging techniques it is ultimately the efficiency that limits future 
developments in X-ray microscopy using synchrotron radiation and emerging compact 
light source technologies. Research projects will focus on the design and fabrication 
of unconventional kineform diffractive soft X-ray optics for producing nano- beams with 
exceptionally high efficiency. Nanofabrication methods including electron beam 
lithography will be used. The optical elements produced will be tested at the Australian 
Synchrotron using ptychographic imaging techniques. 

 
X-ray microscopy instrumentation development 
Our group develops and operates unique instrumentation at a dedicated branch of the 
soft X-ray beamline at the Australian Synchrotron. The group works closely with 
technology vendors around the world to design, test and implement instrumentation for 
sub-nanometer positioning and displacement metrology, motion control systems, 
specimen micro-environment control, and advanced X-ray detectors. Projects in each of 
these areas are available for students with an aptitude for hands-on electronic and 
mechanical work and/or a strong interest in technical aspects of the design of scientific 
instruments. 
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CHEMISTRY/PHYSICS/NANOTECH 

PROJECT SELECTION FORM 

Name:  .................................................................................................................................  

Email:  ..................................................................................................................................  

Secondary Email:  ...........................................................................................................  

Telephone  number:  .......................................................................................................  
You must consult a minimum of two research advisors and obtain their signature before 
submitting your form. Please number your preferences starting from 1. 

 
Research Group Signature of Supervisor Preference 

B. Abbott   

C. Abrahams   

P. Barnard   

J. Dutton   

C. Enniss   

M. Hinds   

C. Hogan   

A. Mechler   

I. Potter   

E. Robertson   

B. Smith   

D. Wilson   

B. Abbey   

D. Hoxley   

S. Kou   

C. Pakes   

P. Pigram & N. Bracks   

D. Qi   

C. Tran   

G. van Riessen   

 
Please return the completed form an Honours/Masters coordinator (David Wilson, Mark 

Hinds, Grant van Riessen) or the LIMS Office (Room 200, LIMS1) by 
Friday 13 November 2015 

Please notify us immediately if you wish to withdraw your application. 


