Successful 2005 Discovery Projects
Grants by State/Institution

State/Institution

New South Wales

Charles Sturt University

Macquarie University

The University of New England
The University of New South Wales
The University of Newcastle

The University of Sydney
University of Technology, Sydney
University of Western Sydney

University of Wollongong

TOTAL NUMBER OF GRANTS

Victoria

Deakin University

La Trobe University

Monash University

RMIT University

Swinburne University of Technology

The University of Melbourne

Victoria University of Technology

Walter & Eliza Hall Institute of Medical Research

TOTAL NUMBER OF GRANTS

Queensland

Bond University

Central Queensland University
Griffith University

James Cook University

Queensland University of Technology
The University of Queensland
University of Southern Queensland

University of the Sunshine Coast

TOTAL NUMBER OF GRANTS

No. of
Grants

38

104
39
111
27
15
37

380

20

20
88

143



South Australia

The Flinders University of South Australia 1
The University of Adelaide 48
University of South Australia 10
TOTAL NUMBER OF GRANTS 69

Western Australia
Curtin University of Technology 20
Edith Cowan University

Murdoch University

The University of Western Australia 38
TOTAL NUMBER OF GRANTS 70
Tasmania

University of Tasmania 19
TOTAL NUMBER OF GRANTS 19

Northern Territory

Charles Darwin University 2

TOTAL NUMBER OF GRANTS 2

Australian Capital Territory
The Australian National University 117

University of Canberra 2

TOTAL NUMBER OF GRANTS 119



Summary of Applications Discovery Projects to Commence in 2005

New South Wales

Charles Sturt University
DP0558267 Prof DA Lupton

Title: Women's concepts, beliefs and practices related to the health of their infants and young children: a
sociological study

2005 : $27,221

Category: 3701 - SOCIOLOGY

Administering Institution: Charles Sturt University

Summary:

It has been frequently argued that parents should take responsibility for promoting optimal health and development in their
children. Little is known, however, about how parents of infants and young children conceptualise 'good health' in relation
to their children, what steps they take to promote optimal health and development, how they make decisions about these
steps, what sources of information they use, what difficulties they may encounter and what help they need. Insights into
these phenomena derived from the proposed project have the potential to inform policy and programs directed at
promoting and maintaining good health in the early years of life.

Macquarie University
DP0558372 Dr MA Batanin

Title: Foundations of higher dimensional homological algebra
2005 : $50,000

2006 : $50,000

2007 : $50,000

Category: 2301 - MATHEMATICS

Administering Institution: Macquarie University

Summary:

Recent discoveries in physics and mathematics led to the understanding that classical mathematics is only 'the tip of the
iceberg' of the higher-dimensional structures that are ultimately behind the laws of Nature. Australia has always been in

the forefront of research in Category Theory, and due to that position, has a unique opportunity to participate in the early
stages of developments of Higher Category Theory and Higher Dimensional Homological Algebra. This will allow

Australia to be in the forefront of the subsequent technological development and to reap the economical, social and
intellectual benefits related to it.

DP0556496 Dr LB Beheregaray

Title: Comparative phylogeography and patterns of diversification in Amazonian fishes
2005 : $100,000

2006 : $80,000

2007 : $80,000

Category: 2707 - ECOLOGY AND EVOLUTION

Administering Institution: Macquarie University

Summary:

| anticipate that this project will increase the research profile of Australia in the international scientific community by
answering fundamental questions about the origin of biodiversity in the world's most diverse ecosystem, the lowland
forests of central Amazonia. This will be achieved by analysing what will be the most comprehensive phylogeographic data
set ever generated for Amazonian organisms. The project will provide information for comparing with patterns seen in the
Australian wet tropics and will be inspirational for studies on population diversification of Australian fishes.

DP0556694 Prof PL Bergquist; Prof DA Veal; Dr BC Ferrari; Dr DJ Saul; Prof HW Morgan; Dr J Aislabie

Title: Quantum Dot Nanocrystals: Smart Materials for Microbiology
2005 : $80,000

2006 : $75,000

2007 : $75,000

Category: 2703 - MICROBIOLOGY

Administering Institution: Macquarie University

Summary:

Quantum dots were originally developed for computers but have many advantages over fluorescent dyes currently in use.
They can be coupled to larger structures and a excitation with a laser allows simultaneous multiple analyses
('multiplexing’). We propose to adapt these structures for use in microbial ecology because this field is one of the least
understood areas in biology. The technology we will develop will have far broader uses, and will create new diagnostic
tools for monitoring and understanding microbial ecosystems would be invaluable in a number of fields. Examples are
medical diagnostics, waste-water treatment, bioremediation, food and agriculture, bioprotection and biodiscovery.



DP0558958 A/Prof K Bussey

Title: Understanding Promises: Legal and Everyday Implications
2005 : $70,000

2006 : $60,000

2007 : $60,000

Category: 3801 - PSYCHOLOGY

Administering Institution: Macquarie University

Summary:

This research will lead to a better understanding of the effects of keeping and breaking promises in different contexts. It will
examine their potential beneficial function in peer relationships and their propensity to increase the quality of children's
testimony. Keeping promises may be appropriate for fostering friendships but may have serious consequences when the
information that is kept secret involves child abuse, for example. Information from this research is expected to contribute to
more positive peer relationships and to children's honest disclosures of adult's (e.g. child abuse) and peer's (e.g. bullying
transgressive conduct.

DP0556391 Dr KS Butcher; Prof TL Tansley; Dr M Kuball; Dr B Gil

Title: Towards Photonic and Electronic Devices for High Indium Content Nitride Semiconductors
2005 : $131,000

2006 : $116,000

2007 : $121,000

Category: 2917 - COMMUNICATIONS TECHNOLOGIES

Administering Institution: Macquarie University

Summary:

Nitride semiconductors are widely used in mobile phone and lighting applications. The Low Temperature Nitride
Semiconductor Group at Macquarie University have specialized in improving the quality of these materials using growth
techniques that will allow gallium nitride to become commercially viable for room lighting. In collaboration with researchers
in Europe we intend to develop and exploit the next generation of nitride materials for high-speed mobile communications
and photonic applications. The team assembled for this project have excellent credentials in the development of these
materials and, importantly, an excellent ability to probe and understand material phenomena.

DP0556359 Dr NR Daczko

Title: A new approach to understanding the mechanisms and deep crustal controls of continental rifting.
2005 : $50,000

2006 : $35,000

Category: 2601 - GEOLOGY

Administering Institution: Macquarie University

Summary:

This research will directly examine the northern plate boundary of Australia, providing analogues for rift-related crustal
processes that occurred throughout ancient Australia, consistent with Priority Goal 6 (Developing Deep Earth Resources)
in the Designated National Research Priority Area: 'An Environmentally Sustainable Australia’. The scientific innovation
represented by this project will help to maintain the leading position of Australian scientists in examining these issues.
This project will be of direct relevance to energy exploration along Australia's passive margins (oil and gas) and will
provide better constraints on the rifting process that will aid in our understanding of rift-related metallogenesis.

DP0557854 Prof EM Deane; Prof MS Baker; Prof NA Jacques

Title: Antimicrobial peptides and immunological protection in a developing mammal
2005 : $80,000

2006 : $75,000

2007 : $75,000

Category: 3005 - VETERINARY SCIENCES

Administering Institution: Macquarie University

Summary:

This project offers the opportunity to deliver both economic and scientific benefits, both in the isolation of novel
antimicrobials and in positioning Australia's native fauna as important, unique biomedical research models. Antimicrobial
peptides offer a solution to the current pressing problem of microbial resistance to antibiotics. This project seeks to isolate
such compounds from a previously uninvestigated source, unique to Australia. This project will provide a new perspective
on the role of innate protection in a developing mammal, with possible human applications.

DP0556111 Dr U Eickelkamp

Title: Playing for Life: A Case Study in Childhood, Culture and Transition
2005 : $88,000

2006 : $67,494

2007 : $67,494

Category: 3703 - ANTHROPOLOGY

APD Dr U Eickelkamp



Administering Institution: Macquarie University

Summary:

This study will advance Australian research on identity formation in postcolonial societies; develop child-focused research
in academic anthropology; align Australian Aboriginal Studies with recent international progress in the field of children's
social imagination; innovate the analysis of transforming Indigenous worldviews; create a perspective for in-depth
psychological research with Aboriginal Australians; build a rich resource for comparative research and for teaching. It also
offers distinct social benefits: fostering the understanding of Aboriginal children's social and mental needs in processes of
cultural transformation; enhancing equality by identifying the positive potentials in children and Aboriginal society.

DP0557025 A/Prof KP Esselle; Dr TS Bird

Title: Broadband and Multiband Antenna Systems
2005 : $71,000

2006 : $61,000

2007 : $61,000

Category: 2917 - COMMUNICATIONS TECHNOLOGIES
Administering Institution: Macquarie University

Summary:

Wireless communication has become essential in the modern information society and this has created a rapidly growing,
multi-billion dollar market for innovative wireless products. Australia has a strong potential to gain from this market, as
demonstrated by world-leading products, e.g. wireless computer microchips. By developing innovative antenna systems
with new capabilities, the proposed research will create opportunities for Australian industry to compete in the global
wireless market with advanced, low-cost, high-performance, and universal products. The Australian research community
will benefit from new theoretical techniques and trained researchers, while wireless users will benefit from improved
quality and low cost of services.

DP0557439 Dr PC Fanning; Dr SJ Holdaway; Dr EJ Rhodes

Title: Predicting the Past: Time, Landscape and Indigenous Australian History
2005 : $125,000

2006 : $110,000

2007 : $110,000

Category: 2601 - GEOLOGY

Administering Institution: Macquarie University

Summary:

Three major benefits accrue from our study of the distribution of Australian Aboriginal archaeology. Because we
emphasise changes in the nature of this record through time and across space, we allow for the development of a richer
Aboriginal history. Our concern with studying not only why the record is preserved in some places but also why it is absent
from others allows for an improved assessment of archaeological significance and hence better management of
Aboriginal material culture. Finally, we emphasise the dynamic nature of human-environment interactions demonstrating
that in the past as in the present neither culture nor nature can be seen as predominant.

DP0556895 Dr A Fuerbach

Title: High precision material processing using ultrashort laser pulses at MHz repetition rates
2005 : $110,000

2006 : $70,000

2007 : $70,000

Category: 2903 - MANUFACTURING ENGINEERING

APD Dr A Fuerbach

Administering Institution: Macquarie University

Summary:

The continual miniaturisation of mechanical and electronic components for biomedical, aerospace and industrial products
is driving the demand for advanced fabrication techniques. Femtosecond laser micromachining in particular is emerging
as a critical manufacturing process for these components and other new and unprecedented applications.

The project will build up strong links between the Photonics Institute in Vienna, Austria, which is noted for their
achievements in the development of femtosecond light sources, and the CLA, which has an excellent reputation for its
expert knowledge in laser material processing. It is therefore believed to be beneficial for research in both countries.

DP0557951 DrY Ge

Title: Microwave Antennas based on Metamaterials
2005 : $76,000

2006 : $71,000

2007 : $76,000

Category: 2917 - COMMUNICATIONS TECHNOLOGIES

APD DrY Ge



Administering Institution: Macquarie University

Summary:

This project concerns one of the most exciting and dynamic areas of research at present. Metamaterials have tremendous
potential, with the promise of multitudinous applications in microwave, optical and optoelectronic fields. This project will
contribute towards the ARC priority goal on advanced materials and frontier technologies by (a) developing new
synthesized materials which have special properties not found in nature, and (b) developing new technologies to deliver
practical benefits for communication systems users by exploiting these materials. Other benefits for Australia include
intellectual property and patent outcomes, which may help Australia to become a leader in metamaterial-based
technologies.

DP0559334 Prof M Goot

Title: Creating Public Opinion: Polls, the Press and Australian Politics since the 1940s
2005 : $90,000

2006 : $60,000

2007 : $95,000

2008 : $50,000

Category: 3601 - POLITICAL SCIENCE

TR Prof M Goot

Administering Institution: Macquarie University

Summary:

Opinion polls, commissioned regularly by the press since the 1940s and by political parties since the 1960s, have altered
our understandings of public opinion, affected the way politics is reported, and transformed the ways in which political
leaders act and the parties campaign. Until now, none of this has been properly documented or effectively analysed. This
project will help those involved in public opinion research, political journalism, and parliamentary politics to reflect on the
strength and weaknesses of their practices. It will allow others in the community to understand what has changed, how it
has changed, and why.

DP0556728 Dr DB Gore; Prof J Anderson; Dr D Fink; Prof MJ Siegert; Dr J Stone

Title: The Antarctic ice sheet through the Last Glacial Cycle - numerical modelling constrained by field evidence
2005 : $65,000

2006 : $89,000

2007 : $75,000

Category: 2601 - GEOLOGY

Administering Institution: Macquarie University

Summary:

The response of the world's largest ice mass to climate change is important because melting leads to a rise in sea level.
Our ability to predict changes in ice volume and sea level under a warming climate, will be enhanced by better
understanding of past ice sheet responses to changes in atmospheric carbon dioxide. Improved numerical models now
exist that allow realistic simulations of Antarctic ice. These models will be developed further and constrained against
existing and new field evidence for the Last Glacial Cycle (last 125,000 years), the period for which we can best define past
ice sheet behaviour.

DP0557779 Dr SE Jackson; Dr BW Mountain

Title: Isotopic fractionation in ore metals (Cu, Fe and Zn): A new window on ore-forming processes
2005 : $100,000

2006 : $60,000

2007 : $60,000

Category: 2603 - GEOCHEMISTRY

Administering Institution: Macquarie University

Summary:

Stable isotopes of common ore metals (e.g, copper and iron) are new tools for investigating ore deposits. Our data
suggest that metal isotopic variations can provide new insights into mechanisms operative during formation of ore
deposits. Stable metal isotopes also show promise as a new exploration tool for identifying the location of economic
mineralisation within large prospective terrains; e.g., weakly vs. strongly mineralised zones in a volcanic belt.

This project will provide fundamental baseline data that will help elucidate the processes that cause metal isotope
variations. This will allow stable metal isotopes to be used much more effectively by the mining and exploration industries.

DP0556271 Prof N Kanawati; Dr EC Kohler; Dr BG Ockinga

Title: Enduring is the Perfection: State Formation and Socio-Cultural Change in the First Capital of Ancient
Egypt (c.3200 to 1069 BCE)

2005 : $140,000

2006 : $150,000

2007 : $150,000

2008 : $100,000

2009 : $120,000

Category: 4301 - HISTORICAL STUDIES



Administering Institution: Macquarie University

Summary:

This is an unprecedented and systematic investigation of the Egyptian state and its extraordinarily rich society and culture
over 2,000 years. It will impact profoundly on the disciplines of World History and Egyptology, confirm Australia as a world
leader in ancient Mediterranean studies, and provide exciting new opportunities for academic and cultural exchanges
between our country and the Middle East. By making a major contribution to preserving, interpreting and explaining Egypt's
magnificent but imperilled heritage, it will significantly enhance Australia's image there and underwrite our country's
strategic and commercial relations with our most important partner in the Arab world.

DP0558845 Prof N Kanawati

Title: The Design and Decoration of Burial Chambers in Old Kingdom Egypt
2005 : $41,000

2006 : $42,000

2007 : $46,000

2008 : $46,000

2009 : $40,000

Category: 4402 - RELIGION AND RELIGIOUS TRADITIONS

Administering Institution: Macquarie University

Summary:

This project represents a significant attempt to understand the rationale behind the evolving design and decoration of
Ancient Egyptian burial chambers. The undertaking of this important research by Australian based scholars will continue to
establish Australia as a leading nation in the important international discipline of Egyptology, while also continuing to
forge a relationship with Egypt. During an era in which Australians have in general engaged in discourses of insecurity and
threat, our project will resonate with many contemporary concerns, asserting a link between the growing sophistication of
society and a concomitant sense of threat and insecurity.

DP0558166 A/Prof DM Kane; Dr EH Huntington; Prof KA Shore

Title: Chaotic Semiconductor Lasers and Controllability of Semiconductor Laser Noise
2005 : $85,000

2006 : $70,000

2007 : $70,000

Category: 2404 - OPTICAL PHYSICS

Administering Institution: Macquarie University

Summary:

Chaotic semiconductor lasers (CSLs) are emerging as a potentially important light source for optical communication
systems with improved security. Novel designs for compact, practical CSLs that can be integrated into existing optical
communications networks will result. CSL systems suitable for secure point-to-point optical communication systems will
also be developed. Fabrication of the devices in Australia means there is the opportunity for commercial exploitation at a
national level. The scientific study of the characteristics of the CSLs, especially the chaos, will be interesting to the
scientific and general community. The early career researchers involved will benefit from high quality professional
development experiences.

DP0556805 A/Prof S Kinoshita; Prof MC Mozer; Prof SJ Lupker

Title: Developing a general theory of reaction time (RT) control
2005 : $60,000

2006 : $50,000

2007 : $50,000

Category: 3801 - PSYCHOLOGY

Administering Institution: Macquarie University

Summary:

Speeded responses are used widely as a tool to study cognitive processes. Context has a large effect on speeded
responses, undermining the assumption that reaction time (RT) provides a direct measure of the complexity or efficiency of
underlying cognitive processes. Understanding the role of context in initiating speeded responses will bring both basic
and applied benefits: It will help refine theories of cognitive processes, many of which are based on data collected with RT
tasks, and it will be useful in designing tests that measure an individual's cognitive capacity.

DP0557098 Prof SN Lieu; Prof MM Franzmann; Dr | Gardner; Dr GB Mikkelsen; Prof A van Tongerloo; Prof N Sims-

Title: Mission and Inculturation: the Manichaean and Nestorian experience in China - a textual, iconographical
and epigraphical investigation

2005 : $56,500

2006 : $29,600

2007 : $63,000

2008 : $65,700

2009 : $72,400

Category: 4402 - RELIGION AND RELIGIOUS TRADITIONS

Administering Institution: Macquarie University

Summary:

The project aims to investigate the introduction of two 'Western' religions, Manichaeism and Nestorian Christianity, into
China through textual and archaeological evidence. The project will explore important multi-cultural aspects such as
theological inculturation and artistic synthesis. The iconographical material from South China is both unique and of great
artistic value and has already attracted the attention of national media (newspapers, radio and TV).



DP0558754 Dr F Liu

Title: The Baylis-Hillman Reaction: Asymmetric Organocatalysis and Applications
2005: $80,000

2006 : $70,000

2007 : $70,000

Category: 2503 - ORGANIC CHEMISTRY

Administering Institution: Macquarie University

Summary:

Many drugs come in two chiral mirror images (enantiomers) where the therapeutic effect is usually associated with only
one while the other has no effect or can be harmful as was the case with thalidomide. Chemical reactions that yield just
the desired mirror image, or enantiomer, and not the other are therefore in great demand and heavily pursued by the
pharmaceutical, fine chemical and materials industries as a frontier technology. This project will result in the development
of novel catalytic reactions that allow the synthesis of chiral chemicals in a cost-efficient and green manner needed by
many industries, and also training of students with highly desirable synthetic skills to lead the next wave in
pharmaceuticals and biotechnology.

DP0556594 Dr BC Mabbutt; A/Prof PM Curmi; A/Prof HW Stokes

Title: New Proteins from the Mobile Genome: Structure-Led Discovery
2005 : $80,000

2006 : $80,000

2007 : $80,000

Category: 2701 - BIOCHEMISTRY AND CELL BIOLOGY

Administering Institution: Macquarie University

Summary:

The project will provide full descriptions of proteins with the capacity to become mobilised, as well as providing a source of
completely novel genes with commercial potential. The proteins and enzymes discovered, and the metabolic processes
with which they are identified, will have applications in a wide range of Australian industries: agriculture, forestry, pollution
control and pharmaceutical design. This work therefore offers opportunities for many future directions in biotechnology, an

area of growing strength in Australia.

DP0558212 Dr AK Mclver; Dr CC Morgan; Prof T Nipkow

Title: Algebraic reasoning for serialisability in probabilistic transaction systems
2005 : $46,693

2006 : $50,000

2007 : $49,654

Category: 2804 - COMPUTATION THEORY AND MATHEMATICS

Administering Institution: Macquarie University

Summary:

The ability to analyse complex systems is a vital part of the development of large-scale computer applications; a method
that improves the quality of the analysis task would increase the competitiveness of the software industry, would attract
future development work (in complex and intelligent systems) to Australia, and could contribute to national security.

The results of this project will have a direct influence on currently available design tools; the fact that Australian institutions
will be responsible for key theoretical results in this growing field will strengthen Australia's position worldwide as an
international centre for computer science.

DP0557081 Dr NR Moore

Title: Sex in a Strange Country: Literary Obscenity in Twentieth-Century Australia
2005 : $80,000

2006 : $70,000

2007 : $100,000

Category: 4202 - LITERATURE STUDIES

Administering Institution: Macquarie University

Summary:

As recently as February 2004, Australian newspapers were again raising the question of how obscenity is defined. This
project is the first comprehensive literary treatment of Australian obscenity censorship. It places the Australian case in
context for similar studies in the UK and US, and particularizes it as an instance of colonial regimes. The publications that
result will enhance the knowledge base of key stakeholders in that debate, from the Australian Film and Literature
Classification Board to writers and other cultural producers, to public policy debates, and scholarship in the fields of
literary, legal and cultural history in Australia.

DP0557601 A/Prof HK Nevalainen; Prof PL Bergquist

Title: Role of the proteasome in eradication of misfolded proteins in fungal cell factories
2005 : $75,000
2006 : $70,000
2007 : $70,000

Category: 2701 - BIOCHEMISTRY AND CELL BIOLOGY



Administering Institution: Macquarie University

Summary:

Filamentous fungi contribute to the well being of modern society as surrogate hosts for the synthesis of vaccines,
hormones and enzymes for their application to health, agriculture, industry and the environment. However, attempts to
express foreign proteins to the full potential of a given system have been disappointing. It is vital to understand unexplored
molecular and physiological factors such as protein quality control in the cell to take advantage of the global opportunities
that recombinant gene expression indisputably offers in the form of unrestricted supply of proteins of social and economic
value. The project will create novel IP and licensing opportunities for Australia.

DP0558933 Prof BJ Orr

Title: Narrowband coherent light sources for spectroscopic sensing
2005 : $130,000

2006 : $130,000

2007 : $130,000

Category: 2404 - OPTICAL PHYSICS

Administering Institution: Macquarie University

Summary:

The project will develop optical instruments and sensing techniques based on novel high-performance tunable optical
parametric oscillator devices. These laser-like devices will be designed to monitor gases in a highly sensitive, molecule-
specific way and thus indicate the presence and concentration of particular species with characteristic spectroscopic
signatures. Useful applications will include optical sensing in science, industry, medicine, agriculture, community security,
and the environment. In addition to making significant scientific discoveries and technological advances, the project will
provide training for postgraduate research students and will develop intellectual property that may be of commercial
benefit.

DP0558598 Dr S Paoli

Title: HIGHER CATEGORICAL STRUCTURES IN HOMOTOPY THEORY AND HOMOLOGICAL ALGEBRA
2005 : $67,494

2006 : $67,494

2007 : $67,494

Category: 2301 - MATHEMATICS

APD Dr S Paoli

Administering Institution: Macquarie University

Summary:

This proposal falls in an area of research, that of higher categories, which has been receiving a lot of attention in recent
years and which has applications to diverse areas of mathematics. The proposed research will contribute to continue the
prominent role of Australian Research in this rapidly expanding field. History has proved that fundamental research in pure
mathematics in the long term produces major and often unexpected outcomes in applied sciences which have a direct
impact on society. The area of higher categories has already proved to have an impact on applied fields such as computer
science.

DP0558113 A/Prof AE Parker

Title: Achieving high linearity over broad bands in transistor circuits for communication applications
2005 : $81,000

2006 : $81,000

2007 : $81,000

Category: 2917 - COMMUNICATIONS TECHNOLOGIES

Administering Institution: Macquarie University

Summary:

This project provides techniques to achieve the distortion performance required for the next generation communication
circuits. By establishing new knowledge and skill within Australia to expand international competitiveness, it will position
Australia as the leader in high performance circuit design, strengthen international collaboration, and allow the
development of high performance broadband systems. An opportunity will be presented to enter the transistor
characterization market on a competitive basis, which is a business suited to distance working within the international
sector. Improved circuit performance will enable breakthrough discoveries in areas like radio astronomy, medical imaging,
radar and detection, and instrumentation.

DP0556486 Dr DA Raftos; Dr SV Nair; A/Prof C Smith

Title: Diversity and Defence: Characterisation of Extremely Variable Defensive Proteins from Sea Urchins
2005 : $70,000
2006 : $70,000
2007 : $70,000

Category: 2705 - ZOOLOGY



Administering Institution: Macquarie University

Summary:

Antibiotic resistance is a global problem. In this project, we will study a new class of potential antibiotics - purpuratins -
from sea urchins. Purpuratins are unique when compared to other antimicrobials because of their extreme structural
diversity. By investigating that diversity, we will shed new light on biological methods for targeted drug design. This
information will be critical to the development of tailor-made antibiotics that are fine-tuned to kill particular micro-
organisms. Our work represents a collaboration between researchers in Australia and the United States. It contributes
directly to international scientific co-operation whilst providing high level training for young Australian researchers and
students.

DP0558852 Dr D Richards; Dr M Kavakli; Dr M Dras

Title: Risk Management using Agent-Based Virtual Environments

2005: $136,000

2006 : $111,000

2007 : $116,000

Category: 2802 - ARTIFICIAL INTELLIGENCE AND SIGNAL AND IMAGE PROCESSING
Administering Institution: Macquarie University

Summary:

Since September 11, terrorism and its prevention has been high on the agenda of modern governments. On reflection,
there were many signs that could have alerted US government officials to what was about to transpire and saved many
lives. But much of the knowledge needed to detect and handle such situations can not be learnt from a book. Many things
we need to experience in order to learn. This project combines the investigators' expertise in knowledge based, agent
based and natural language fields to produce an interactive virtual environment for the user to engage with.

DP0558837 A/Prof MJ Roberts

Title: Cultural Politics in Victorian England: the Cowper-Temples and their circle
2005 : $45,000

2006 : $30,000

2007 : $45,000

Category: 4301 - HISTORICAL STUDIES

Administering Institution: Macquarie University

Summary:

In an era of 'culture wars' across the English-speaking world (Australia included) the link between elite cultural attitudes
and the formation of political agendas is a controversial one - easier to allege than to prove. This project aims to give a firm
basis for exploration of interaction between cultural and political elites by going back to historical baseline. Taking the
period of the coming of democracy in Victorian England as this baseline, it investigates the ways in which political insiders
in that pioneering society grappled with the possibilities of harnessing cultural issues to shape political agendas.

DP0556898 Dr A Scott

Title: Bowers of Bliss: Literary and Cultural Representations of Luxury in Early Modern England, 1580-1630
2005 : $75,000

2006 : $72,000

2007 : $72,000

Category: 4202 - LITERATURE STUDIES

APD Dr A Scott

Administering Institution: Macquarie University

Summary:

Luxury consumption is now commonplace in western societies including our own. It is also the subject of intense moral
and ethical debate and part of an international discussion about human well-being. Our desire to consume has a long and
complex history which is elucidated by early modern representations of luxury and by their recourse to enduring myths,
symbols and rituals, still associated with luxury today. As a credit-based society addicted to luxury consumption, Australia
is part of an ongoing global discussion about consumption, morality and society: this project will expand our contribution to
that debate, while also furthering our own understanding of a concept whcih continues to evoke both fear and fascination.

DP0556431 A/Prof | Shparlinski

Title: Mathematics of Cryptography
2005 : $102,000

2006 : $102,000

2007 : $101,000

2008 : $100,000

2009 : $100,000

Category: 2301 - MATHEMATICS

APF A/Prof | Shparlinski



Administering Institution: Macquarie University

Summary:

The Australian society and economy requires fast, reliable, and secure communication. First-generation security solutions
are not capable of supporting the efficiency and scalability requirements of mass-market adoption of wireless and
embedded consumer applications. New security infrastructures are emerging and must be carefully, but rapidly, defined.
Thus developing new mathematically solid tools in this area is one of the most important and urgent tasks. Besides, the
intended work advances our knowledge of the theory and the quality of our culture. As such, it will promote the Australian
science and will also have many practical applications in Cryptography, Computer Security and E-Commerce.

DP0556029 Dr RJ Stevenson

Title: The mind's nose: Evocation, representation and similarity of imaginary and real odours
2005 : $56,000

2006 : $56,000

2007 : $56,000

Category: 3801 - PSYCHOLOGY

Administering Institution: Macquarie University

Summary:

The food industry is a key sector in the Australian economy, accounting for 26.6 Billion Dollars in exports in 2001/2. Every
year substantial sums are spent advertising, developing and testing new products, with notoriously high failure rates.
Arguably both advertising and development depend, to some degree, on the ability of people to imagine the flavour and
smell of these products. This project should identify procedures which enhance peoples ability to do this. Such findings
should enable advertisers to design advertisements that are better able to induce imaginary aromas in their audience and
enhance the training of food product developers, so they too can better imagine and conceptualise new food products.

DP0558522 Prof V Varadharajan; Dr Y Wang

Title: Security for Peer-to-Peer Systems
2005 : $61,000

2006 : $56,000

2007 : $61,000

Category: 2805 - DATA FORMAT
Administering Institution: Macquarie University
Summary:

The importance of adequate security for Internet and online services has been underscored by recent events. The
protection of information infrastructures in this ever-increasing digital world has become essential for businesses,
governments and individuals. Secure interactions over the Internet have become a strategic necessity and it is critically
important for Australia to possess the technology to anticipate and respond to security threats to its industry and society.
The outcomes of this research project will result in secure and trustworthy computing technologies that will enable secure
e-commerce applications and on-line services and trusted interactions between users over the Internet.

DP0557159 Dr IB Walker

Title: Arabian Africans or African Arabs? The dynamics of Islamic African identity in the Arabian Peninsula
2005 : $80,500

2006 : $73,500

2007 : $76,500

Category: 3703 - ANTHROPOLOGY

APD Dr IB Walker

Administering Institution: Macquarie University

Summary:

An understanding of the social and cultural background to current conflicts is a step towards resolving them and this
project is a significant contribution to Australia's understanding of the world and of Muslims. It will explain how and why
many non-Arab Muslims are drawn towards the Arab world, by virtue of what it can offer them and of what the alternatives
are increasingly failing to offer, both on a personal level and in a political sense. This is a study of African Muslims, but as a
comparative study it has a direct relevance to Australia's relationship with the Islamic world, Arab, African or Asian.
Ultimately, it will help to explain why contemporary events seem to have led to the clash of two civilisations, the West and
Islam.

DP0558773 Dr H Wang; Dr C Charnes

Title: Private Information Retrieval
2005 : $111,000

2006 : $95,000

2007 : $90,000

Category: 2805 - DATA FORMAT



Administering Institution: Macquarie University

Summary:

The deliverables of this project will enhance information protection which is essential for rapidly expanding e-commerce
applications and network communication. It will maintain and strengthen national capability of protecting the confidential
integrity of digital systems and the network infrastructure in Australia. It will contribute to maintaining Australia's leading
position in telecommunications and information industries. It will enhance the quality of our culture by protecting
individual's privacy and providing security for sensitive data.

DP0558411 Dr IJ Wright

Title: Leaf economics, and the acquisition and use of water and nitrogen for photosynthesis
2005 : $150,000

2006 : $110,000

2007 : $110,000

Category: 2707 - ECOLOGY AND EVOLUTION

APD Dr IJ Wright

Administering Institution: Macquarie University

Summary:

Successful and sustainable management of both natural and human-modified ecosystems flows from advances in our
understanding of the fundamentals of plant ecology. Improved understanding of acquisition and use of water and nutrients
by plants should lead not only to better management in the present day, but better-founded management decisions under
possible future scenarios such as global warming, higher atmospheric CO2 concentrations or altered rainfall regimes.
High-impact publications resulting from this project will sustain Australian leadership in environmental plant biology.

The University of New England
DP0558400 Prof BE Dollery; A/Prof NA Marshall; A/Prof AD Sorensen

Title: Regional Governance in Rural NSW: Emerging Issues and Future Options
2005: $50,000

2006 : $45,000

2007 : $48,000

Category: 3602 - POLICY AND ADMINISTRATION

Administering Institution: The University of New England

Summary:

Effective service delivery,community development and environmental management are crucial issues for Australian rural
communities,albeit varying regionally in type and importance.This project will demonstrate how their quality of provision
depends on the structure and capacity of regional governance'including the roles of local and other tiers of
government,other institutions,and private actors. It considers the need for flexible governance, and for systems of service
delivery and management tailored to regional problems and capacities.Although these themes will be developed in a
representative sample of three NSW rural regions,the findings will have wider national implications.

DP0557886 Prof F Geiser

Title: The Role of Torpor in the Life of Arid Zone Mammals
2005 : $90,000

2006 : $70,000

2007 : $70,000

2008 : $70,000

Category: 2706 - PHYSIOLOGY

Administering Institution: The University of New England
Summary:

Global warming is predicted to significantly affect our climate. The study will provide critical information about the thermal
and energetic capabilities and requirements of native Australian mammals. As little is known about the functional
adaptations of arid zone mammals in the wild, these results will be a significant advancement in knowledge about the
biology of native Australian species. The data will allow us to predict whether and how populations may be affected in the
future and provide wildlife managers with an additional tool for making appropriate and sound decisions for the
conservation of wildlife. Moreover, the project will enhance the scientific standing of Australia, improve international
collaboration, and train students.

DP0558995 Prof CW Goddard; Dr AC Schalley

Title: Natural Semantic Metalanguage (NSM): formalisation, computation, referential semantics
2005 : $78,000

2006 : $68,000

2007 : $68,000

2008 : $68,000

Category: 3802 - LINGUISTICS

APD Dr AC Schalley



Administering Institution: The University of New England

Summary:

Meaning is what links language with culture, communication and cognition but strangely enough, most linguists do not
regard semantics (the systematic study of meaning) as a central part of their discipline. This project pursues basic
research in the leading meaning-based theory of language: the natural semantic metalanguage (NSM) theory, which has
been originated and developed primarily in Australia. It aims to make this theory more precise, to work out how it can be
used by computers, and to connect it with other, more mathematically inspired approaches to meaning.

DP0558992 Dr PR Grave; Dr LK Kealhofer

Title: Iron Age Exchange in Anatolia 1200-200BC, an archaeometric approach
2005 : $76,000

2006 : $65,000

2007 : $75,000

2008 : $60,000

2009 : $75,664

Category: 4302 - ARCHAEOLOGY AND PREHISTORY

Administering Institution: The University of New England

Summary:

Currently researchers from Turkey, Europe, Australia, Japan, and the US are prominent in a wide variety of archaeological
and historical projects in the Eastern Mediterranean and Anatolia that overlap the period studied here. Establishment of a
robust geochemical model for the complex Iron Age assemblage of trade ceramics of Anatolia will provide a major national
and international scientific resource for ongoing research in the archaeology, history and economic history of the region.
The project would represent a new phase of close collaboration between US, European and Australian institutions as well
as an ideal setting for graduate student training both in archaeology and archaeological science.

DP0558345 A/Prof MJ Gunter; Prof JK Sanders

Title: Nanomaterials: Probing supramolecular self-assembly at the solution/solid interface
2005 : $80,000

2006 : $70,000

2007 : $75,000

Category: 2599 - OTHER CHEMICAL SCIENCES

Administering Institution: The University of New England

Summary:

Australia's competitiveness in nanotechnology must be underpinned by fundamental innovation and research. In a
'bottom-up' approach to nanomaterials, it is important to understand, for the smallest possible machines that can be
produced, how singular molecular components interact with one another, both during the assembly of any device and
afterwards as it performs its function. For working devices the molecules need to be assembled on a solid surface so that
they can work in unison. In this project, in conjunction with researchers at the University of Cambridge, we use the new
technique of gel-phase NMR spectroscopy to understand the factors involved as molecular components assemble on the
surface of polystyrene beads.

DP0556398 Prof LJ Rogers

Title: Brain lateralization: its function, evolution, development and change with ageing
2005 : $120,000

2006 : $100,000

2007 : $100,000

2008 : $100,000

2009 : $100,000

Category: 2705 - ZOOLOGY

Administering Institution: The University of New England

Summary:

Brain research is undoubtedly one of the key research fields today. This project involves highly innovative research at the
highest international level, keeping Australia at the forefront of research on brain lateralization, a very important field of
brain research in humans and animals (co-founded by the applicant). This project 1) investigates dynamic changes of the
developing, mature and ageing brain for vital functions using animal models, thus contributing importantly to our
understanding of normal functions of the human brain, including some forms of mental dysfunction and also ageing; 2)
trains postgraduate students at the highest standards and 3) maintains important collaboration with colleagues in Europe.

DP0559299 Prof MA Spackman; Dr AL Rohl

Title: Hirshfeld surfaces in molecular crystals: Revolutionary tools for crystal engineers
2005 : $120,000
2006 : $100,000
2007 : $110,000

Category: 2501 - PHYSICAL CHEMISTRY (INCL. STRUCTURAL)



Administering Institution: The University of New England

Summary:

Crystal engineering is an exciting modern branch of chemistry that seeks to understand intermolecular interactions in the
context of crystal packing, and to use this understanding in the design of new materials with desirable physical and
chemical properties. This project will considerably extend our already significant contribution to the detailed analysis of
intermolecular interactions in molecular crystal structures. It will achieve this by a substantial enhancement of our novel
visualization tools, by improving upon current approaches to the analysis of theoretical and experimental crystalline
electron distributions for molecular materials, and by ensuring the widespread availability of resulting software to all
researchers.

DP0557022 Dr KA Vernes

Title: Unravelling community interactions between mammals and fungi, and the role of mycophagy in
mediating biodiversity and driving ecosystem processes.

2005 : $104,000

2006 : $84,000

2007 : $79,000

Category: 3008 - ENVIRONMENTAL SCIENCES

Administering Institution: The University of New England

Summary:

Maintenance of Australia's forest biodiversity and healthy forested ecosystems are of national importance. Mammal
species that are key to dispersing beneficial fungi in our forests have suffered greatest declines in the past, and further
declines may ultimately lead to ecosystem collapse. My research seeks to unravel community relationship between
mammals and fungi, and how interactions within and between these groups maintain diverse communities. My results
will enable forest managers to protect forest biodiversity from current and future threats and to restore degraded
ecosystems. Through training of early career ecologists, the research also represents a tangible benefit to Australian
science.

The University of New South Wales
DP0559817 Prof CA Alexander

Title: The child writer: an edition and critical study of Literary Juvenilia.
2005 : $39,000

2006 : $29,000

2007 : $50,000

Category: 4202 - LITERATURE STUDIES

Administering Institution: The University of New South Wales

Summary:

The project will add significantly to the theorization and documentation of children's literary and cultural history. It will
contribute to the establishment of Literary Juvenilia in the academy, making it a viable and recognized area of literary
research. It will enlarge and alter the critical reception of childhood writings, in particular those of literary professionals.
Such a study will also benefit approaches to literature in schools (the study of juvenilia can be inspiring for young writers);
will show-case Australian authors; and, in ranging across national boundaries,will make an innovative contribution to
international relations.

DP0559097 Dr A an Huef

Title: Extension of representations and homogeneous spaces.
2005 : $50,000

2006 : $50,000

2007 : $50,000

Category: 2301 - MATHEMATICS

Administering Institution: The University of New South Wales
Summary:

The Cl is an early-career researcher who is establishing her research program. The proposed project will allow her to
broaden the scope of this program by involving other young Australians, including students. The project involves taking a
new approach to a classical problem in representation theory; the outcomes will be of interest to a broad range of the
mathematical community in Australia and overseas.

DP0559984 Dr BL Anderson

Title: The perception and recognition of surfaces and objects: Segmentation and completion
2005 : $60,000
2006 : $60,000
2007 : $60,000

Category: 3801 - PSYCHOLOGY



Administering Institution: The University of New South Wales

Summary:

One of the most difficult problems in visual processing involves recovering the structure of objects when multiple objects
are present. Near objects can partially occlude distant objects; distant objects can partially camouflage near objects; and
objects can become 'mixed' in conditions of transparency. The proposed work will provide fundamental knowledge about
how humans extract object structure in conditions that are pervasive in images used for both medical and security
diagnosis (such as x-rays). The proposed research will provide critical insight into how the human visual system extracts
the structure of objects and surfaces that can inform both the design of imaging devices and automated detection
systems.

DP0559765 A/Prof MC Ashley; Prof CW Akerlof; Prof WT Vestrand

Title: Gamma-ray burst astronomy in the Swift era

2005 : $110,000

2006 : $105,000

2007 : $105,000

Category: 2401 - ASTRONOMICAL SCIENCES
Administering Institution: The University of New South Wales
Summary:

The study of gamma-ray bursts is one of the most active and exciting fields in contemporary astrophysics, and touches on
subjects that are of interest to all humans: e.g., to what extent was life on earth shaped by cataclysmic explosions in our
galaxy? ROTSE-Ill, at Siding Spring Observatory, is arguably the best telescope in the world for answering some of these
questions, and the only telescope capable of rapid (under 10 seconds) follow-up in the Southern Hemisphere. It will
provide Australian astronomers with a competitive advantage in this high-profile field. This project, and our proposed
innovations in instrumentation, will involve and inspire some of our best physics and engineering students.

DP0557618 Dr ME Baird

Title: Development of a coupled physical-biological model of size-structured biota in marine waters.
2005 : $105,000

2006 : $90,000

2007 : $90,000

2008 : $90,000

2009 : $90,000

Category: 2604 - OCEANOGRAPHY

ARF Dr ME Baird

Administering Institution: The University of New South Wales

Summary:

The marine environment contains highly valued economic, social and environmental resources. Natural resource
management in Australia is shifting from considering the value of a single resource, such as the South Eastern Trawl
Fishery, to considering complete ecosystems with their multiple uses, such as the South East Australian coastal and shelf
waters. With such a shift in perspective, Australia is a world leader. A new suite of tools is required to understand
ecosystem dynamics and to formulate management strategies. By providing well-defined manageable outputs from a
complex natural system the coupled physical-biological model to be developed will provide such a tool.

DP0558755 Dr J Bao; Prof PL Lee

Title: Dynamic Controllability Analysis for Plantwide Process Design and Control
2005 : $60,000

2006 : $58,000

2007 : $60,000

Category: 2906 - CHEMICAL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

World-wide chemical plants represent many billions of dollars of investment. Improvements to the process designs in
terms of controllability would have the potential to provide large economic benefits, as it implies improved productivity,
reduced operating costs and product variability. This proposed research will be a step towards integration of process
design and control, which has been widely recognized as the key to this improvement. The outcomes from this project may
be readily implemented in process design practice, and therefore have a direct impact to the Australian and world-wide
process industries, helping to build a more efficient and environmental conscious Australian process industries.

DP0557839 Dr K Bekki

Title: Formation and evolution of galaxies in the Local Group
2005 : $100,000

2006 : $100,000

2007 : $100,000

2008 : $100,000

2009 : $100,000

Category: 2401 - ASTRONOMICAL SCIENCES

ARF Dr K Bekki



Administering Institution: The University of New South Wales

Summary:

This project will represent a significant contribution in the context of Australian numerical astrophysics tackling fundamental
questions in the field of galaxy formation and evolution. It will address questions that relate to our very existence, through
trying to understand the formation of our Milky Way galaxy and the Local Group in which it resides. It will *value add' to the
large investment made in optical/radio telescope facilities in this country, by focussing on data obtained from these telescopes.
The animations produced from the project's simulations provide a clear and graphic way of conveying the results of the study
to the public, and hence exciting and educating them about this important area of astronomy.

DP0558814 Prof BH Bennett

Title: The Spying Game: Australian Constructions of Espionage
2005 : $37,500

2006 : $32,500

2007 : $32,500

2008 : $32,500

2009 : $32,500

Category: 4202 - LITERATURE STUDIES

Administering Institution: The University of New South Wales
Summary:

The Spying Game will explore the human dimensions of espionage in the contexts of Australian history and culture. While
technological aspects of spying and institutional histories of intelligence and security organisations have been prominent,
very few scholarly investigations have been made of the cultures of espionage and the human dilemmas of spying. By
investigating the ways in which spying has been understood and represented in Australian society, and comparing these
representations with international examples, | will contribute significant new knowledge and understanding of a
burgeoning field of employment and activity during a period of crisis for the intelligence community and wider society.

DP0556015 A/Prof CD Bertram; Dr SD Hall; Dr M Heil; Dr AL Hazel

Title: Flow-induced oscillation in flexible tubes: experimental and numerical investigation of mechanism and
2005 : $100,000

2006 : $88,000

2007 : $90,000

Category: 2915 - BIOMEDICAL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

We seek to understand when instability arises in flow over very deformable structures. This will help us to design highly
flexible structures specifically either to avoid the danger of flow-induced oscillations, which may be damaging (cardiac
surgery, sails, parachutes), or in other circumstances to take advantage of them as an innovative way involving no sliding-
parts mechanisms to create vibration, or flow pulsation, or sound, or motion (as in swimming-pool cleaners). Confidence
in designing with highly flexible tubes will allow minimal resource consumption in manufacture of products to transport
fluids, and will allow design use of the flow limitation property, whereby such a tube can control flow-rate.

DP0555964 Dr RC Brooks

Title: Additive and non-additive genetic benefits of mating behaviour: a synthesis of sexual selection and
conservation genetics

2005 : $190,000

2006 : $160,000

2007 : $160,000

2008 : $160,000

2009 : $160,000

Category: 2702 - GENETICS

QEll Dr RC Brooks

Administering Institution: The University of New South Wales

Summary:

This research will forge a synthesis between the study of mating behaviour and it's consequences (sexual selection) and
the field of conservation genetics. It will have direct relevance to conservation attempts, and far-reaching implications for
how we understand sexual behaviour and the complex mating decisions animals and humans make. The work will
enhance Australia's strong research reputation in evolutionary genetics, sexual selection and conservation biology.

DP0558041 Dr AJ Brown; Dr MA Lyons

Title: Defining the Regulatory Pool of Cholesterol in the Mammalian Cell
2005 : $80,000
2006 : $70,000
2007 : $70,000

Category: 2701 - BIOCHEMISTRY AND CELL BIOLOGY



Administering Institution: The University of New South Wales

Summary:

Heart disease remains the greatest killer of Australians and Alzheimer's disease represents a growing burden in our

aging population. The information gained in this project will be invaluable in advancing our understanding of how
cholesterol levels are controlled within the cell and will provide the groundwork for further research that can help to identify
novel targets for new drugs to fight heart disease and Alzheimer's disease.

DP0556440 Prof PR Brown; Dr SA Owen; Prof TS Walter

Title: Do Some Firms Grow Too Quickly? An Investigation of Common Factors in the Underperformance of
IPOs, SEOs and Mergers

2005 : $100,000

2006 : $100,000

2007 : $100,000

Category: 3503 - BANKING, FINANCE AND INVESTMENT

Administering Institution: The University of New South Wales

Summary:

Findings in line with our expectation, that equity financing transactions are followed by substantial share market losses,
will greatly benefit managers of public companies, investment analysts and professional fund managers. Firms that
overuse equity financing will be highlighted and can expect closer monitoring by the capital market. Analysts would review
past equity raisings and build them into their investment recommendations. The added attention should trigger changes to
managers' compensation contracts and companies' governance systems. Investment funds would be redirected away
from companies that squander their equity capital and channelled into more worthwhile investment opportunities.
Widespread community benefits will result.

DP0557103 Prof RA Bryant

Title: Controlling Unwanted Thoughts: A Hypnotic Study of Suppression
2005 : $60,000

2006 : $60,000

2007 : $60,000

Category: 3212 - PUBLIC HEALTH AND HEALTH SERVICES
Administering Institution: The University of New South Wales

Summary:

Controlling unwanted thoughts is central to maintaining good mental health, and failed mental control underpins many
mental disorders. This project aims to enhance the capacity to control unwanted thoughts by adopting hypnosis as an
investigative tool. By identifying the strategies that assist thought control, the project will directly shape ways to enhance
mental health of Australians. Through improved mental health, Australia can enjoy fewer demands on health services and
increased productivity.

DP0557211 A/Prof R Cavicchioli; Dr MJ Raftery; Dr FJ JOUX

Title: The molecular basis of oligotrophy: an integrated genomic and functional proteomic study of the model
marine oligotroph, Sphingopyxis alaskensis

2005 : $100,000

2006 : $70,000

2007 : $70,000

Category: 2702 - GENETICS

Administering Institution: The University of New South Wales

Summary:

The project will will enable Australia to take the lead in the global analysis of oligotrophy, highlighting the reputation
Australian scientists have in scientific programs of global significance. As Australia is surrounded by some of the most
oligotrophic waters in the world, we have access to an enormous natural resource suitable for the isolation of oligotrophs.
Realising the potential of oligotrophs may therefore provide an invaluable source of compounds, enzymes and molecules
for biotechnology and industry. Understanding microbial oligotrophy will also ensure we protect our $50 billion dollar
tourism industry by remaining abreast of factors which influence the marine environment and directly impact on all coastal
activities.

DP0557228 Dr DS Chan

Title: Noncommutative Algebraic Geometry

2005 : $46,000

2006 : $46,000

2007 : $45,000

Category: 2301 - MATHEMATICS

Administering Institution: The University of New South Wales
Summary:

As algebra moves into the twenty-first century, we see a strong trend towards interactions with geometry. This project is
right in the thick of this trend and will keep Australia abreast of some of the most interesting developments in algebra. The
project seeks to start up a research group in noncommutative algebraic geometry which will foster a lively intellectual
atmosphere. This will involve training postgraduate students, inviting international experts to give seminar talks and
establishing relations with other Australian mathematicians in related areas.



DP0556000 Prof JB Chan

Title: Creative culture: The development of innovative research practices in science, technology and art
2005 : $130,000

2006 : $85,000

2007 : $120,000

2008 : $120,000

2009 : $120,000

Category: 3706 - HISTORY AND PHILOSOPHY OF SCIENCE AND MEDICINE

TR Prof JB Chan

Administering Institution: The University of New South Wales

Summary:

The proposed research will contribute to our understanding of the factors and conditions conducive to scientific,
technological and artistic innovations. Australian governments and industries devote hundreds of millions of dollars
annually to support scientific research and artistic projects. An understanding of how creativity can be fostered and
maintained is therefore important for the appropriate use of such resources. The project will contribute directly to the goal
of 'promoting an innovation culture and economy' under the National Research Priority framework, as it focuses on the
organisational processes and socialisation techniques that favour a culture of creativity among researchers in science,
technology and art.

DP0556983 A/Prof V Chen; Dr RM STUETZ

Title: Macromolecular Fouling in Membrane Bioreactors
2005 : $210,000

2006 : $105,000

2007 : $120,000

Category: 2906 - CHEMICAL ENGINEERING
Administering Institution: The University of New South Wales
Summary:

As the demands for domestic and industrial water increasing in Australia and overseas, membrane bioreactors (MBR)
offer an alternative for producing higher effluent quality wastewater compared to conventional processes. However,
aeration costs used to remove fouling deposits (which reduce the operating performance) need to be further minimised.
The proposal aims to study fundamental mechanisms involve in the deposition of foulant components by using model
systems of polysaccharides, proteins and microbial cells and comparing these with real MBR systems. The effect of
bubbling varied gas compositions (air/H2S ratios) a novel approach in this study will be investigated to prevent or remove
foulants in MBR systems.

DP0558479 A/Prof V Chen; A/Prof DE Wiley

Title: Optimising Removal of Proteinaceous Foulants from Membranes
2005 : $120,000

2006 : $98,000

2007 : $80,000

Category: 2906 - CHEMICAL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

Removal of proteinacous foulants from membrane systems imposes both significant economic costs in terms of chemical
usage as well as significant environmental costs in terms of water usage and production of effluents from the cleaning
and rinsing waters. The outcome of this project should allow us to develop methods for the prediction and optimisation of
membrane cleaning performance of relevance to major Australian industries including the dairy, food processing and
water and waste water treatment industries.

DP0558687 Prof BH Chong; Dr JI Turner; Dr JC Kwok

Title: Regulation of mammalian heart development by transcription factors FHL2, GATA-4 & FOG-2
2005 : $80,000

2006 : $75,000

2007 : $75,000

Category: 2701 - BIOCHEMISTRY AND CELL BIOLOGY

Administering Institution: The University of New South Wales

Summary:

FHL2 is involved in many biological processes including intracellular signaling and gene transcription. GATA and FOG
proteins are critical for the development of diverse tissues, including the heart. Knowledge gained in this project will
advance our understanding of many cellular processes, including heart development, and will contribute to our knowledge
in Biology, Zoology and Veterinary Science. More specifically, it will contribute to Stem Cell research, a 'hot' area in the
biotechnology industry, particularly towards building a strong base of expertise, skills and technological capability in this
new field, and may even lead to the development of a commercial product e.g. a heart muscle cell-coated biomaterial to
aid failing heart.

DP0557701 Dr CE Clarke; Dr JI Vandenberg; Prof TJ Campbell; Dr AM Torres; Dr A Mathie

Title: Characterisation of two-pore domain potassium channels: structure-function studies of the M1-P1 loops
of TASK channels.

2005 : $95,000

2006 : $91,000

2007 : $91,000



Category: 2499 - OTHER PHYSICAL SCIENCES

APD Dr CE Clarke
Administering Institution: The University of New South Wales
Summary:

TWIK-related Acid Sensitive K+ (TASK) channels are members of the novel class of two-pore domain potassium channel
family. They are potently inhibited by local anaesthetics and have been implicated as having important roles in many
pathophysiological conditions such as heart arrythmias, stroke, epilepsy, breast and other cancers. The in depth structural
and functional characterisation of this class of potassium channels is of great importance as they are interesting targets
for new therapeutic developments. Advancement of knowledge in the structure and function of these channels will
underpin drug targeting that will aid preventative healthcare, allowing Australians to age well and age productively.

DP0557462 Dr SB Colbran

Title: Understanding aerobic respiration: Models for the catalytic centre in proton-pumping heme-copper
2005 : $80,000

2006 : $75,000

2007 : $75,000

Category: 2502 - INORGANIC CHEMISTRY

Administering Institution: The University of New South Wales

Summary:

This project tackles 'head on' a key challenge in contemporary biological inorganic chemistry, understanding how at the
atomic level aerobic life uses oxygen. All life we see is aerobic, and thus the conceptual advances from this research will
progress understanding of our world and ourselves' an important cultural goal. Advancing knowledge of such fundamental
processes sits firmly in the area of the Research Priority Goal: Breakthrough Science. Postgraduate research students will
be trained in sophisticated state-of-the-art theoretical and synthetic chemical methodologies. The project will enhance
Australia's research capability in biological (inorganic) chemistry and promote Australia's standing in the International
research community.

DP0559909 A/Prof AG Crosky; Dr RN Lumley; Dr BR Hinton

Title: Temper Development Using Secondary Precipitation for Stress Corrosion Cracking Resistance in 7xxx
Series Alumimium Alloys

2005 : $60,000

2006 : $58,000

2007 : $60,000

Category: 2913 - METALLURGY

Administering Institution: The University of New South Wales

Summary:

The work has the potential for very substantial benefit to Australia. Novel stress corrosion cracking resistant tempers with
improved strength have the potential for widespread application in the aircraft industry. Since the patent for the interrupted
ageing process is held by CSIRO there is the potential for substantial economic benefit to Australia from the licensing of
the novel tempers world-wide. Additionally, it would be possible to develop the novel tempers in-situ on existing aircraft
structures to improve their performance. This would be of particular benefit to the Royal Australian Airforce with its fleet of
ageing aircraft.

DP0556407 Prof IW Dawes

Title: Cellular Gene Regulation Networks

2005 : $115,000

2006 : $115,000

2007 : $115,000

2008 : $115,000

2009 : $115,000

Category: 2702 - GENETICS

Administering Institution: The University of New South Wales
Summary:

The benefit to Australia will be scientific in terms of providing an understanding of how cells integrate transcriptional
control systems and the networks that are involved. This will inform research on folate deficiency and aberrant human
development and towards identifying genes that are important in improving efficiency of microbial fermentations.
Additional and more practical major benefits will follow from the development of tools to analyse interactions between
control systems, including software of value to the research community. The work will provide postgraduate students with
major training in up-to-date genomic technologies, and in the interface between application of bioinformatics and
experimental science.

DP0556659 Dr D Del Favero; Prof J Shaw; Prof S Benford; Prof J Goebel

Title: Co-evolutionary narrative as machine autonomy in the relationship between artificial agents and human
participants in interactive cinema

2005 : $167,874

2006 : $152,874

2007 : $162,874

2008 : $135,874

2009 : $100,126

Category: 4103 - CINEMA, ELECTRONIC ARTS AND MULTIMEDIA

QEIll Dr D Del Favero



Administering Institution: The University of New South Wales

Summary:

The research has pioneering cultural and economic benefits for Australia and is focused on integrating machine and
human intelligence within interactive cinema with potential application across a range of new media art forms, location
based entertainment, home theatre and on-line education. This study anticipates autonomous machine agent and human
convergences, where there is high demand for narrative enrichment as a way of satisfying a voracious demand for content
and experiential permutations. The capacity for investing autonomous machine agent and human interactions with
aesthetic potential represents a significant cultural aggregation for an expanded cinema, entertainment and educational
industry.

DP0559185 Prof TM Devinney; Prof JJ Louviere; Dr P Auger; Dr A Gunnthorsdottir; Dr MT King

Title: Information Provision and the Valuation of Social Issues
2005 : $60,000

2006 : $80,000

2007 : $65,000

Category: 3502 - BUSINESS AND MANAGEMENT
Administering Institution: The University of New South Wales
Summary:

Societies are more than the sum of the transactions in which people engage. Understanding the tradeoffs that people
make between social attributes embedded within products and the functional components of those products are critical if
we are to value fully the consumption of the society. In particular, to the extent that the social component of consumption is
undervalued or biased because of a lack of understanding of what is being purchased, the society will be allocating its
consumption dollar in a manner that is both economically and socially inefficient.

DP0559328 A/Prof R Diprose

Title: A philosophical examination of how bodies support communal bonds and how these bonds can be
2005 : $40,000

2006 : $40,000

Category: 4401 - PHILOSOPHY

Administering Institution: The University of New South Wales

Summary:

By explaining how bodies support open senses of belonging with others and to places, this project accounts for a key
element of the social fabric that is usually overlooked in cognitive models of social and political interaction. This grounding
of community in the corporeal and affective exposes a range of ways that communal bonds can be threatened or
weakened which would be otherwise left out of account. The study thereby points to the political conditions necessary to
foster vibrant, healthy, and ethical community.

DP0557457 Prof AH Dooley

Title: Symmetries in analysis

2005 : $101,000

2006 : $91,000

2007 : $91,000

Category: 2301 - MATHEMATICS

Administering Institution: The University of New South Wales
Summary:

Technical research is like an iceberg. The 10% you see in applications is supported by 90% hidden, long-term,

sometimes abstruse or theoretical-sounding work. The area of mathematical analysis has, for over 200 years, proved its
worth as part of the unseen 90%, giving us such important tools as Fourier analysis, statistical mechanics and quantum
mechanics. Australia is known as a world leader in mathematical analysis, and it is important for the country to maintain
that edge in a number of key disciplines, so we can continue to participate in global technological advance. The project has
an international focus which will enable that to happen. It will also provide training for the next generation of
mathematicians.

DP0559813 Prof M Eisenbruch; Prof G Vimpani; Dr G Alperstein; Dr HN Phung; Dr G Flores; A/Prof V Nossar

Title: Investing in the Future of Children in Multicultural Australia - Cultural Competence in Families First
(CULCOFAM)

2005 : $160,000

2006 : $115,000

2007 : $130,000

Category: 4203 - CULTURAL STUDIES

Administering Institution: The University of New South Wales

Summary:

Healthy start to life - Discovering how to use valuable parenting knowledge of parents from culturally different
backgrounds will help us to draw on them and achieve their childrens' potential (National Agenda for Early Childhood
initiative). Preventive healthcare - Knowing how to use cultural resources will help us to promote parenting in culturally
appropriate ways, and strengthen capacity for children to grow in best health (Focus on Prevention Initiative). Strengthening
Australia's social fabric - The results will help to ensure that child services strengthen local community cohesion, and
families can make culturally acceptable choices to better look after their children (National welfare reform and participation
agendas).



DP0556939 Dr MH England; Prof LM Leslie; Dr SB Power; Prof DJ Karoly

Title: Australian climate extremes and predictability in a changing CO2 world: the unique role of the Southern
Hemisphere extratropical ocean-atmosphere

2005 : $75,000

2006 : $75,000

2007 : $75,000

Category: 2606 - ATMOSPHERIC SCIENCES

Administering Institution: The University of New South Wales

Summary:

Australia's climate is extreme, with harsh droughts, severe bushfire seasons, climate change, soil loss, and salinity all
posing potentially enormous socio-economic challenges over the next fifty years. Research into climate variability,
extremes, and predictability is thus highly significant for Australia, and will underpin efforts to protect our biodiversity and
ensure the nation's environmental sustainability. We propose to launch a major new initiative in extratropical climate
analysis. This work will have significant benefits for the many sectors of society reliant on interseasonal-interannual
climate prediction. Prominent examples include agriculture, energy, freshwater supply, bushfire control, air quality, health,
and tourism.

DP0556927 A/Prof M Ferry; Dr JM Cairney

Title: 3-D investigation of internal interfaces in annealed metals using 3-D focused ion beam tomography
2005 : $125,000

2006 : $110,000

2007 : $115,000

Category: 2913 - METALLURGY

Administering Institution: The University of New South Wales

Summary:

The research will utlilise a suite of highly sophisticated techniques to study the interfacial structure in annealed metals.
The dual beam platform is the first of its kind in Australia and will generate high resolution 3-D images from any solid
material. There is enormous potential for its use in materials science and other research fields which is beneficial to
Australia's standing in basic science. Considering the sophisticated nature of the techniques, the project will provide an
excellent research training environment for early career researchers who will develop expertise with techniques that are
expected to a make major contribution to fundamental and applied research over the next few years.

DP0556345 Prof V Flambaum

Title: Test of unification theories in atomic and nuclear phenomena

2005: $170,000

2006 : $170,000

2007 : $170,000

2008 : $170,000

2009 : $170,000

Category: 2403 - ATOMIC AND MOLECULAR PHYSICS; NUCLEAR AND PARTICLE PHYSICS; PLASMA PHYSICS
APF Prof V Flambaum

Administering Institution: The University of New South Wales

Summary:

This project will help to establish Australia among the leaders in important areas of modern science: tests of models
unifying all physical forces and search for variation of fundamental constants of Nature. It may help to create new theory
unifying physics and cosmology, and may reveal hypothetical extra dimensions in our Universe, or many different sub-
Universes. The training of students and researchers combined with a rich international collaborative program will ensure
that Australia is well-placed to prepare for the approaching revolution in physics and cosmology.

DP0557612 Prof JP Forgas; A/Prof WH von Hippel

Title: Hearts and minds: Affect, thinking and behaviour
2005 : $120,000

2006 : $100,000

2007 : $120,000

2008 : $110,000

2009 : $110,000

Category: 3801 - PSYCHOLOGY

APF Prof JP Forgas

Administering Institution: The University of New South Wales
Summary:

Understanding the influence of affect on health, adjustment and on many everyday behaviours remains an enduring puzzle.
This project will produce direct national and community benefit by developing a new, integrative theory of affective
influences on thinking and action, and exploring the mechanisms that facilitate or inhibit affective influences on everyday
behaviours. The real-life consequences of affect infusion in health, organisational, educational, marketing and clinical
settings will also be explored. The project will also contribute to Australia's research capability by training doctoral and
postdoctoral students, and fostering international research collaboration.

DP0559742 Dr SJ Foster

Title: FRACTURE OF STEEL FIBRE-REINFORCED CONCRETE: MODES | & II.
2005 : $85,000
2006 : $63,000

2007 : $50,000



Category: 2908 - CIVIL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

In 2000-2001 Australia spent 17.5 billon dollars on heavy engineering infrastructure development (3% of its gross
domestic product). As this infrastructure ages costs of repairs and maintenance magnifies. Conventional structural
concrete can significantly deteriorate with time requiring regular and often costly maintenance. This research goes to the
development of a class of 'super' concretes with very high strengths and with excellent durability properties. With improved
understanding of fracture and fracture processes with these materials, new models can be developed to represent the
behaviour of structural elements fabricated with this 'super’ class of concretes and speed their implementation into
Australian construction practice.

DP0559033 A/Prof KJ Fox; Prof WE Diewert

Title: Measurement and Sources of Productivity Growth under Imperfect Competition
2005 : $70,000

2006 : $107,393

2007 : $80,000

Category: 3401 - ECONOMIC THEORY

Administering Institution: The University of New South Wales

Summary:

The relative growth performance of countries using net output will free comparisons from the contentious and differing
adjustments made by many statistical agencies in an attempt to take account of quality change in capital goods. Thus,
Australia will have a better understanding of its relative performance in terms of growth, and thus be better positioned to
make informed policy decisions. In addition, whether productivity growth is mainly driven by technical progress or returns
to scale, and the size of monopolistic markups, has a large bearing on how we view the performance of an economy and
its potential for future growth.

DP0559469 A/Prof KJ Fox; Dr RQ Grafton

Title: Biosecurity or Trade Barrier? The Economic Costs of Quarantine.
2005 : $50,000

2006 : $50,000

2007 : $50,000

Category: 3402 - APPLIED ECONOMICS

Administering Institution: The University of New South Wales

Summary:

Agricultural, fishing and forestry groups are united in supporting strict biosecurity measures, such as quarantine, in order
to prevent any possibility of the importation of diseases. However, the importation of certain products from 'diseased’
countries does not necessarily mean that the disease will also be imported, and even if imported it may not result in the
destruction of the local industry. The "diseased" countries obviously remain competitive if they are able to export the
products. Foreign quarantine restrictions are restricting Australia's access to international markets. The costs to
consumers of the current zero-tolerance policy has not been quantified. The costs may indeed exceed the benefit.

DP0557295 Dr B Garner; Prof DA Jans

Title: Nuclear Trafficking of Apolipoprotein-E

2005 : $115,000

2006 : $105,000

2007 : $105,000

Category: 2701 - BIOCHEMISTRY AND CELL BIOLOGY
Administering Institution: The University of New South Wales
Summary:

Apolipoprotein-E (apoE) regulates specific age-related neurodegenerative and cardiovascular diseases. The role of apoE
in these disorders is unclear. This project will benefit our community by providing the basic cell biology knowledge
required to understand disease mechanisms and ultimately provide avenues for better treatments. Aspects of the project
will focus on the modification of apoE by carbohydrates and the interaction of apoE with cellular carbohydrate-containing
structures. The importance of carbohydrates in the regulation of cellular and protein function is increasingly recognised
and forms a foundation for the rapidly expanding discipline of glycobiology. This project will strengthen Australia's
glycobiology research capacity.

DP0556554 Dr K Gaus

Title: Lipid raft and cyotoskeleton organization: How membrane domains give cells direction
2005 : $150,000

2006 : $130,000

2007 : $130,000

2008 : $130,000

2009 : $130,000

Category: 2701 - BIOCHEMISTRY AND CELL BIOLOGY

ARF Dr K Gaus



Administering Institution: The University of New South Wales

Summary:

For a large number of cells in our body it is imperative that they are able to orientate themselves relative to their
environment, sense direction and translate incoming signals. To do so it is hypothesised that lipids on the cell surface are
redistributed to form specialized domains. An asymmetric distribution of membrane domains can provide cells with a front
and rear end and can further concentrate and co-ordinate signalling molecules to a specific site. The project will determine
the role of lipid domain in stabilizing cell shape and their remodelling during cell migration, the digestion of foreign
particles and the formation of cell-cell contacts.

DP0558629 A/Prof AD GEORGE MULGAN

Title: APEC, the WTO and bilateral free trade agreements (FTAs): which way forward for Japan's agricultural
trade liberalisation?

2005 : $35,000

2006 : $20,000

2007 : $30,360

Category: 3499 - OTHER ECONOMICS

Administering Institution: The University of New South Wales

Summary:

Japan is an important market for Australian farm products, but high import barriers prevent the full potential of this market
from being realised. Japan has consistently presented stiff opposition to agricultural trade liberalisation - in APEC, at the
WTO, and in bilateral free trade negotiations. The project, by identifying which negotiating arena is most likely to deliver an
agreement to liberalise agricultural trade, will contribute to the advancement of Australia's economic and trading interests.
Improving access to the Japanese market for agricultural products in the context of a broader trade agreement will
generate substantial dividends for Australian farmers as well as tangible benefits for the wider community.

DP0560032 Dr CR Gibson; Prof J Connell; A/Prof G Waitt; Prof DJ Walmsley

Title: Reinventing rural places? The extent and impact of festivals as regeneration strategies
2005 : $85,000

2006 : $55,000

2007 : $45,000

Category: 3704 - HUMAN GEOGRAPHY

Administering Institution: The University of New South Wales

Summary:

This research addresses the important problem of rural decline in Australia. The project will make available new
knowledge on innovation in rural places. Benefits will accrue to specific communities from insights on the possibilities and
limitations of renewal through festivals. Tourism promoters and regional development policy makers will be able to make
use of the online database of rural festivals. National benefits include greater understanding of the significance of festivals.
Research will empower rural communities and advance theory on rural restructuring, post-productivism and the reciprocal
relationship between place and identities. In these ways, the project seeks to strengthen the social and economic fabric of
rural Australia.

DP0558370 Prof Rl Gilbert

Title: The implications of low-ductility reinforcement and strain localisation on the strength and ductility of
reinforced concrete two-way slabs

2005 : $220,000

2006 : $195,000

2007 : $220,000

2008 : $225,000

2009 : $125,000

Category: 2908 - CIVIL ENGINEERING

APF Prof RI Gilbert

Administering Institution: The University of New South Wales

Summary:

In the design of reinforced concrete structures, ductility is an important requirement, providing warning of failure,
redistribution of internal actions at overloads and justification of many of the assumptions made in structural analysis and
design. The recent introduction in Australia of low-ductility, deformed welded wire fabric reinforcement (Class L) has
resulted in concrete slabs with relatively brittle failure modes and its use has been the subject of much debate. This
research will investigate the ductility of two-way slabs containing Class L mesh and the applicability of established design
procedures. It will lead to safer and better performing r.c. floor systems and, if necessary, new ductility specifications for
Class L steel.

DP0559897 Prof BJ Gillam; Dr BL Anderson

Title: Occlusion, surface perception and illusory contours.
2005 : $63,000
2006 : $60,000
2007 : $60,000

Category: 3801 - PSYCHOLOGY



Administering Institution: The University of New South Wales

Summary:

Almost half the brain deals with vision, and for good reason. Complex problems must be solved in order for perception to
appear effortless. One of the most intriguing is that objects are not incomplete when they are occluded by nearer objects.
This project will advance our understanding of how visual systems deal with occlusion, studying perceived continuation,
"illusory contours" and the perception of surface layout. This issue is also relevant to recognition with sparse visual inputs,
the effects of brain damage and image interpretation in virtual reality, security and medical applications.

DP0558539 Dr B Goldys; A/Prof RS Womersley

Title: Market Model of Implied Volatility

2005 : $86,000

2006 : $86,000

2007 : $81,000

Category: 3401 - ECONOMIC THEORY

Administering Institution: The University of New South Wales
Summary:

The outcomes of the project will constitute a new methodology with a wide range of tools to handle the market
uncertainties with practical applications in the finance industry. Consequently, the benefits of this project to the nation
include enhancing its scientific standing in the international community, the training of Australian researchers in forefront
methods of modelling of complex stochastic systems and the benefits resulting from its commercially relevant elements.

DP0556397 Dr JJ Gooding; Prof MN Paddon-Row

Title: Understanding Electron Transfer through Surface Bound Rigid Molecular Constructs: From Fundamental
Studies to New Sensing and Photovoltaic Applications

2005 : $180,000

2006 : $150,000

2007 : $150,000

2008 : $150,000

2009 : $150,000

Category: 2501 - PHYSICAL CHEMISTRY (INCL. STRUCTURAL)

Administering Institution: The University of New South Wales

Summary:

Electron transfer is not only a vital process in biological systems but is the cornerstone of the new generation of nanoscale
devices such as molecular electronics, photovoltaic devices and biosensors. For most applications electron transfer
occurs close to a surface but the influence of the surface is not well understood.  This project aims to increase our
understanding of the role of surfaces on the electron transfer behaviour using a novel range of rigid 'molecular wires'. The
knowledge gained will be exploited in the development of novel biosensors for environmental and health monitoring and
new highly efficient solar cells for energy conversion.

DP0558434 Dr SC Griffith

Title: Integrating sexual selection and the allocation of sex in the zebra finch: back to the outback
2005 : $170,000

2006 : $135,000

2007 : $135,000

Category: 2707 - ECOLOGY AND EVOLUTION

Administering Institution: The University of New South Wales

Summary:

The Australian zebra finch has become the primary avian model species in evolutionary biology studies in Europe and
North America as the focus of classic laboratory-based studies of sexual selection, and sex allocation. Surprisingly, these
studies have focused on populations of birds maintained in an unnatural environment and in captivity for decades that
have been through tens of generations of artificial selection, the effects of which are unknown - not a trivial issue for
students of evolution. Using experimental manipulations | will study these high profile research areas in wild populations,
focusing international attention on this internationally recognised Australian species and raising the profile of Australian
research.

DP0558769 A/Prof AR Hamilton; Prof PE Lindelof; Dr Y Hirayama; Prof C Hanna; Prof M Pepper

Title: Quantum coherence and many-body interactions in inorganic and organic nanoscale electronic devices
2005 : $165,000

2006 : $140,000

2007 : $140,000

Category: 2402 - THEORETICAL AND CONDENSED MATTER PHYSICS

Administering Institution: The University of New South Wales

Summary:

The multi-trillion dollar semiconductor industry drives the explosive growth in information technology that we have
witnessed over the past 25 years. Although Australia is not presently a major player in the industry, this proposal will
enable Australia to play a role in its future development of nanoscale electronics, both in conventional (inorganic)
semiconductor devices, and in new (organic) device technologies based on carbon nanotubes. This research program will
allow Australian researchers and students to work both with leading international universities (Cambridge (UK) and
Copenhagen (Denmark), and a leading Japanese industrial research facility - Nippon Telegraph and
Telecommunications.



DP0559327 Prof DB Hibbert; Dr JS Quinton

Title: Development of stable, patterned Self-Assembled Monolayers on carbon for sensors and other
nanotechnology applications

2005 : $75,000

2006 : $60,000

2007 : $60,000

Category: 2504 - ANALYTICAL CHEMISTRY

Administering Institution: The University of New South Wales

Summary:

Nanotechnology - science at the scale of a billionth of a metre - rests on our ability to manipulate molecules and to build
structures that will be part of useful devices. We shall develop new methods to put that chemistry on carbon surfaces -
leading to very stable and cheap devices that will have 'real world' applications in environmental monitoring. A 'bottom up'
method of fabrication exploits the ability of similar molecules to line up on a suitable surface, so-called 'Self Assembly'.
The project is based on sound fundamental science for an applied research outcome and therefore will enhance
Australian's standing as a strong scientific country that applies its knowledge at the forefront of technological
advancement.

DP0556174 Dr TD Hoang; Dr B Vo; A/Prof V Jeyakumar

Title: Convex optimisation for control, signal processing and communication systems
2005 : $146,000

2006 : $131,000

2007 : $126,000

Category: 2301 - MATHEMATICS

Administering Institution: The University of New South Wales

Summary:

Renewable control of complex systems, signal processing, telecommunication and in general any industries interested

in these applications stand to benefit from our research. In particular, the automotive and defence industries stand to benefit
from the nonlinear control design aspect of the proposed project outcomes. The telecommunications industries, on the other
hand, benefit from the signal processing and communications aspects. We also build a core expertise in optimisation and
its applications in Australia by training PhD students and Postdoctoral researchers. The research collaborations will cement
and maintain the international linkages which will improve applied research in Australia.

DP0558596 A/Prof MJ Hoffman; Dr T Furukawa; Prof J Roedel; Prof KJ Bowman

Title: Development of Cyclic Fatigue Degradation Criteria for Piezoelectric Ceramic Components
2005 : $125,000

2006 : $110,000

2007 : $115,000

Category: 2914 - MATERIALS ENGINEERING

Administering Institution: The University of New South Wales

Summary:

Piezoelectric ceramics are widely used in advanced engineering applications such as actuators in the automotive industry,
sonars for submarine mineral exploration and defence, and a broad range of medical devices, e.g. ultrasound probes.
The reliable operational lifetime of these devices is, however, severely limited because they suffer cyclic fatigue leading to
both degradation in performance and device failure. The proposed project seeks to develop an understanding of the
mechanisms of fatigue and develop a design model for engineers such that piezoelectric ceramic devices can be
operated for longer periods with higher levels of reliability.

DP0559626 Prof PJ Hogg

Title: Activation of Tissue Factor by a Disulphide-Bond Switch
2005 : $140,000

2006 : $140,000

2007 : $140,000

Category: 2701 - BIOCHEMISTRY AND CELL BIOLOGY
Administering Institution: The University of New South Wales
Summary:

This project will define the molecular mechanism of activation of tissue factor, the initiator of blood coagulation, and design
and test novel antibody therapeutics that block this activation. The applicant suggests that tissue factor is activated by a
disulphide-bond switch. Should this hypothesis prove correct it would be the first example of activation of a mammalian
protein by this means and, moreover, would be very amenable to therapeutic intervention because activation occurs on the
membrane surface inside blood vessels. Tissue factor activation and thrombus formation is the precipitating event in

acute myocardial infarction, unstable angina and ischemic stroke, which are responsible for the majority of deaths in
Australia.

DP0556049 Dr TE Humphrey

Title: High efficiency thermoelectric nanomaterials

2005 : $75,000

2006 : $70,000

2007 : $70,000

Category: 2402 - THEORETICAL AND CONDENSED MATTER PHYSICS

APD Dr TE Humphrey



Administering Institution: The University of New South Wales

Summary:

High efficiency thermoelectric power generators and refrigerators will have a wealth of applications in the automotive,
semiconductor and power generation industries, among many others. Such technology could be used to recycle a
significant fraction of the waste heat produced in industrial processes or in car engines, reducing fuel consumption and
greenhouse gas emissions, or to produce high efficiency domestic refrigerators with no moving parts. This project will
improve our theoretical understanding of the fundamental physics which underlies the operation of thermoelectric power
generators and refrigerators, and will assist the design and optimisation of the next generation of high efficiency
thermoelectric nanomaterials.

DP0556438 Dr RA ledema; A/Prof J Braithwaite; Prof LJ White; Dr K Williams

Title: Anchoring preventive health care to positive learning: an exploration of local methods of organising and
improving clinical practices.

2005 : $121,000

2006 : $121,000

2007 : $123,000

Category: 3212 - PUBLIC HEALTH AND HEALTH SERVICES

Administering Institution: The University of New South Wales

Summary:

Safe health care is the most important treatment factor for patients and families. This project focuses on how clinical
professionals achieve quality and safety in their daily practices, by investigating their team processes and
communications. The project produces methods and approaches for enhancing the social, organisational and clinical
conducts that best realise high quality and safe care.

DP0557519 A/Prof SK JHA; Dr S Banerjee

Title: Resilience Oriented Multicast for Real-time Multimedia
2005 : $88,000

2006 : $72,000

2007 : $80,000

Category: 2917 - COMMUNICATIONS TECHNOLOGIES
Administering Institution: The University of New South Wales
Summary:

The current communication infrastructure market is one of the largest market segments in the world. However, it is evident
that the current Internet provides limited support for a multitude of current, emerging and future services that require
multicasting support (worldwide, enhanced IP service revenues are forecast to grow to $104.4 billion in 2005). The
introduction of enhanced multicasting services will result in lowered input costs to industries and consumers with a wider
choice of enhanced services. The mechanisms developed in this project will allow service providers to raise additional
revenue and differentiate themselves by offering a wide range of enhanced services.

DP0557113 Dr NJ Kessissoglou; Prof Dr JC Lai; Dr L Benassi

Title: Active vibration control of a fluid loaded cylinder using inertial and reactive actuators
2005 : $80,652

2006 : $109,000

2007 : $74,542

Category: 2905 - MECHANICAL AND INDUSTRIAL ENGINEERING

APD Dr L Benassi

Administering Institution: The University of New South Wales

Summary:

The active control technology outlined in this proposal presents a practical solution for low frequency noise problems
associated with a submarine. The successful outcomes will be directly applicable to the Collins Class submarine, and
thereby will greatly benefit Australia's naval defence industry. The active control transducer technology developed in this
project will be patented, and has the potential to result in great commercial value for Australia. This project will contribute
significantly to Australian research capacity in cutting-edge technologies in active vibration control. The collaboration
between UNSW and the Maritime Platforms Division of DSTO will promote technology transfer and enhance Defence
research expertise.

DP0560163 A/Prof N Khalili

Title: Experimental Investigation and Constitutive Modelling of Thermo-Hydro-Mechanical Coupling Effects in
Unsaturated Porous Media

2005 : $60,000

2006 : $58,000

2007 : $60,000

Category: 2908 - CIVIL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

The research proposed in this project will benefit the Australian community through provision of a methodology for a more
realistic and fully coupled modelling of flow and deformation in unsaturated porous media subject to thermal loading. The
developments proposed in this research will be immediately applicable to many engineering problems of national interest,
including storage of nuclear wastes, removal of contaminants using air sparging, steam drive/steam flooding, and in situ
combustion. The work will also benefit Australia and the Australian research community through the development of a new
expertise within Australia, which will have a high potential for export to other countries.



DP0556775 A/Prof GH Kingston; Dr HJ Bateman; Dr LA Fisher; Prof M Sherris; Prof KW Clements; Ms SJ Thorp

Title: Risk Management for Bonds, Currencies and Commodities
2005 : $80,000

2006 : $80,000

2007 : $80,000

Category: 3402 - APPLIED ECONOMICS

Administering Institution: The University of New South Wales
Summary:

Understanding maturity-structure policy is a neglected topic. It needs research before we can determine whether public
debt policy should accommodate the emerging needs of self-funded retirees - for long-term debt, new issues of index
bonds, and 'survivor' bonds. Planning for annuity-rate risk has lagged far behind the sales of complying pensions. Over
2003 the Australian dollar rose by 34 percent, revealing major deficiencies in the standard advice on managing currency
risks to retirement incomes. Uninsured disruptions to electricity supply have been an issue (eg in California), and
demonstrate a need for innovative financial instruments that cushion and spread the costs.

DP0558729 Dr G Kouvaros

Title: The Misfits and the iconography of post-war American acting
2005 : $30,000

2006 : $58,000

2007 : $30,000

Category: 4103 - CINEMA, ELECTRONIC ARTS AND MULTIMEDIA
Administering Institution: The University of New South Wales

Summary:

The project will address a shortage of scholarly writing on transformations in the iconography of post-war American acting.
It will develop a model of analysis in which the study of social and institutional forces surrounding the development of
performance styles works in tandem with a reading of iconic images. The project outcomes will enhance the profile of
Australian film studies by providing a model for other research concerned with the complex relation between national
culture and styles of performance.

DP0557483 MrH Lee

Title: Real-Time Integration of GPS with INS For Precise Long-Baseline Kinematic Positioning
2005 : $67,494

2006 : $71,822

2007 : $71,822

Category: 2910 - GEOMATIC ENGINEERING

APD Mr H Lee

Administering Institution: The University of New South Wales

Summary:

Although Australian researchers have played an important role in the development of carrier phase-based GPS kinematic
positioning algorithms and methodologies over the last two decades, investigations concerning high precision multi-
sensor integration have been comparatively limited. This ARC project would go a significant way towards remedying this
situation by building up theoretical and practical expertise in sensor integration techniques at the postdoctoral level. The
outcomes of this project will represent a significant contribution to Australian R&D in the fields of precise positioning and
navigation, since they will be directly applicable to the design and development of a variety of integrated multi-sensor
systems.

DP0558903 Prof E Leonardi; Dr V Timchenko

Title: Heat Transfer Enhancement Techniques for Air Conditioning and Refrigeration Equipment
2005 : $60,000

2006 : $58,000

2007 : $60,000

Category: 2905 - MECHANICAL AND INDUSTRIAL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

The proposed Project will make significant contribution towards the both fundamental understanding of heat transfer
enhancement using dimpled surfaces and the design of heat exchangers and, in particular to the application of dimpled
surfaces in air conditioning and refrigeration industries. Unlike the previous CFD studies which have been made on the
assumptions that the flow is steady and decoupled from the heat transfer calculations in this Project the fully coupled
problem will be solved, in which unsteady flows are allowed to occur over a dimpled surfaces. As a result we will be able
to more accurately determine the resultant effects on the pressure drop and heat transfer.

DP0559431 Dr E Magnani; Prof DS Hamermesh

Title: The Demand for Older Workers: Technology, Skill and Employment Opportunities
2005 : $91,426
2006 : $50,000
2007 : $50,000

Category: 3402 - APPLIED ECONOMICS



Administering Institution: The University of New South Wales

Summary:

"Productive ageing" policies are central to Australia's strategies for the governance of population ageing. But little is known
about the determinants of firms' demand for older workers. By uncovering the impact that technological change has on
firms' hiring and training decisions, this study will critically complement our understanding of older workers' constrained
employment opportunities. In so doing it seeks to inform the long-term policy debate on how best to adjust our economy to
the current major demographic and technological development. Its outcomes will be of interest and use to policy makers,
industry, advocacy groups, unions and the wider community.

DP0558615 A/Prof CD McFarland; Prof BK Milthorpe; Dr A Sakellariou; Dr JA Hunt

Title: Growth of Bioartificial Tissue Containing an Inbuilt Blood Supply
2005 : $110,000

2006 : $88,000

2007 : $90,000

Category: 2915 - BIOMEDICAL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

The large and growing demand for replacement tissues and organs has spurred rapid growth in the emerging field of
tissue engineering, which aims to form new tissues in the laboratory by combining living cells and synthetic scaffolds. A
major challenge lies in the production of thick tissues, which require a blood supply in order to survive. Uniquely, this
project aims to grow in the laboratory a vascular system based on natural structures, which can then be used to support
new tissue growth. Australia is well placed to reap the rewards of this work, having a track record in commercialisation of
medical technologies, resulting in an improved quality of life for many Australians and substantial direct and indirect
economic benefits.

DP0559967 Dr GP McNally; A/Prof R Richardson

Title: The psychobiology of forgetting: Opioid receptors and inhibitory constraints on storage of long-term
memory.

2005 : $110,000

2006 : $90,000

2007 : $90,000

Category: 3801 - PSYCHOLOGY

Administering Institution: The University of New South Wales

Summary:

This project has four main national benefits. First, it addresses a fundamental scientific and practical issue: the
psychobiology of forgetting. Second, it will provide important insights into variations in memory functioning across the
lifespan. A significant challenge facing Australia is understanding, and where possible alleviating, the decline in mental
function that occurs with age. This project may help identify targets to alleviate age-related impairments in memory. Third,
this project will contribute to Australia's international reputation in behavioural neuroscience. Fourth, this project will
provide outstanding training opportunities for Australian undergraduate and postgraduate research students in
behavioural neuroscience.

DP0556363 Dr KJ Meagher; Dr A Wait; Prof T Van Zandt

Title: Market Contingent Hierarchies: Theory and Evidence
2005 : $80,000

2006 : $75,000

2007 : $75,000

Category: 3401 - ECONOMIC THEORY

Administering Institution: The University of New South Wales
Summary:

Operating in a small open economy trying to pursue an export-led strategy for economic growth, Australian firms are
increasingly exposed to the types of market uncertainties that are the subject of this project. Australian firms cannot rely on
economies of scale developed through large domestic markets but must instead depend on innovation and organisational
nimbleness to exploit opportunities as they appear. This project will develop and test with Australian data the
organisational theories necessary for the international success of Australian firms.

DP0556759 A/Prof BA Messerle

Title: New Catalysed Routes to the Efficient Synthesis of Biologically Active Molecules
2005 : $120,000

2006 : $90,000

2007 : $85,000

Category: 2501 - PHYSICAL CHEMISTRY (INCL. STRUCTURAL)

Administering Institution: The University of New South Wales

Summary:

Enhancing the economic viability and the energy efficiency of chemical transformations is of fundamental importance in the
chemicals industry, and is essential in the targeted production of drugs and fine chemicals for frontier technologies. By
using multiple metal centres to simultaneously promote series of reaction steps in a single pot, this project will develop an
innovative approach to efficient syntheses of biologically active molecules. The new methods and new catalysts for
enhancing the synthesis of highly functionalised compounds will improve significantly the environmental impact of
chemical processes by reducing the amount of chemicals required, and reducing waste and energy requirements.



DP0557126 Prof JH Middleton; Prof RW Griffiths; A/Prof AM Moore

Title: WAKE FLOWS WITH UPSTREAM TURBULENCE IN MARINE, ATMOSPHERIC AND BUILT ENVIRONMENTS
2005 : $260,000

2006 : $232,000

2007 : $240,000

2008 : $240,000

2009 : $220,000

Category: 2918 - INTERDISCIPLINARY ENGINEERING

Administering Institution: The University of New South Wales

Summary:

Through improved understanding of turbulent wakes the project will have applications across aeronautics and
hydrodynamics, leading to more efficient engineering designs to reduce flow drag. In marine environments our findings

will improve coastal ocean models and the prediction of pollutant dispersal, nutrient fluxes and sediment transport, and
contribute to the management of biological productivity (NRP 1.5). In the atmospheric boundary layer, the results will assist
planners to improve wind environments near large buildings or clusters of buildings, benefiting the safety of aircraft at
takeoff and landing. The project will develop collaboration and help maintain the strength of Australian research in
environmental flows.

DP0556847 Dr CJ Mitchell; Prof G Hall

Title: Discrimination learning in humans: Associative and attentional mechanisms
2005 : $45,000

2006 : $45,000

2007 : $45,000

Category: 3801 - PSYCHOLOGY

Administering Institution: The University of New South Wales

Summary:

This project offers three major benefits: (1) Australian researchers excel in cognitive neuroscience, learning and
psychopharmacology, areas based largely on animal models of human cognition. This project contributes to these areas
by specifying the relationship between animal learning and human cognition; (2) the project enhances Australia's
international reputation in these areas via its collaboration with a scientist of Geoff Hall's stature; it also offers students
outstanding research training and international exposure; (3) given Chris Mitchell's industry experience and the relevance
of this work to advertising/marketing, this project will generate knowledge relevant to, and possible future collaborations
with, Australian industries.

DP0557657 Dr AJ Moorhouse; Prof PH Barry

Title: Investigating the mechanisms of flavonoid actions on glycine receptors
2005 : $110,000

2006 : $95,000

2007 : $95,000

Category: 2706 - PHYSIOLOGY

Administering Institution: The University of New South Wales

Summary:

The research to be conducted in this project will use state-of-the-art electrophysiological and molecular biological
approaches to carefully characterise the actions of certain flavonoid compounds on the glycine-receptor channel. These
compounds have recently been reported to act as modulators of ligand-gated ion channels, proteins integral to brain
function and disease. However, no-one has studied in any detail the mechanisms by which these compounds act. By
discovering their site and mechanisms of action we will further our understanding of these important proteins and their
modulation, maintain Australia's significant expertise in this field and provide leads for future development of drugs with
potential therapeutic value.

DP0557728 Dr ML Moulds

Title: Rumination and Memory Functioning in Depression
2005 : $50,000

2006 : $50,000

2007 : $50,000

Category: 3212 - PUBLIC HEALTH AND HEALTH SERVICES
Administering Institution: The University of New South Wales
Summary:

By investigating and identifying the cognitive processes underlying symptom maintenance, this research will advance
cognitive conceptualisations of depression. The findings will result in the generation and empirical evaluation of
psychological treatment procedures for depression by taking a strong science-practitioner approach, ultimately enhancing:
(i) the efficacy and cost effectiveness of psychological treatments for depressive disorders, and (ii) the provision of mental
health services to the Australian community. In applying rigorous experimental methodologies to answer theoretically
driven questions about depression maintenance, these studies represent the interface of empirically sound and clinically-
oriented experimental research.



DP0556484 A/Prof BA Neilan; Dr F Pomati

Title: Sodium homeostasis and the molecular basis for neurotoxin production by bacteria and algae
2005 : $200,000

2006 : $190,000

2007 : $190,000

2008 : $190,000

2009 : $190,000

Category: 2703 - MICROBIOLOGY

APF A/Prof BA Neilan

Administering Institution: The University of New South Wales

Summary:

An understanding of the physiology of saxitoxin-producing microorgansims in response to salt stress is critical for the
prevention of toxic blooms and for risk assessment of contaminated water bodies. This is nowhere more relevant than in
the depleted and increasingly saline water resources of inland Australia. This project will develop genetic tests to assay for
saxitoxin-producers and to monitor toxin production in response to the environment, representing an easier, more
economic and ethical alternative to current tests. The market for this type of predictive test includes environmental, anti-
bioterrorism and fishery organisations. These genes will also allow the bioengineering of novel therapeutic drugs based

on neuroactive alkaloids.

DP0558181 Dr BR Newell

Title: Predicting the future: testing a unitary account of judgment under uncertainty.
2005 : $60,000

2006 : $50,000

2007 : $50,000

Category: 3801 - PSYCHOLOGY

Administering Institution: The University of New South Wales

Summary:

The research uses innovative techniques to examine how people use multiple sources of information to make judgments
in situations when the outcomes are uncertain. This basic ability is a key feature of many aspects of our lives, thus
understanding the fundamental mechanisms involved has considerable potential to improve judgment and decision-
making skills across a range of environments. These include, economic forecasting, predicting consumer behaviour,
understanding and rectifying gambling behaviour, and improving educational training. In addition, the research will be
published in international journals enhancing the reputation of Australian science, and conduct of the project will provide
valuable research training for students.

DP0558678 Dr GD Otto

Title: Speculative Bubbles in Property Markets

2005 : $50,000

2006 : $50,000

Category: 3402 - APPLIED ECONOMICS

Administering Institution: The University of New South Wales
Summary:

It is anticipated that the test for speculative bubbles outlined in this research proposal will make significant progress
towards establishing the existence (or non-existence) of property market bubbles. While the proposed application is to the
Sydney market, the method will be applicable to property markets in other cites and regions, both in Australia and
internationally. An improved test for speculative bubbles will provide a better understanding of the nature of bubbles and
will benefit policy-makers by providing a more solid basis for policy development. The research will also produce hedonic
pricing models that can be used understand the determinants of property prices and rents in Australian cities.

DP0559845 Dr DJ Oxley; A/Prof DG Meredith

Title: HEIGHT, WEIGHT and LENGTH: Biometric explorations of Australia's socio-economic fabric in the long
run, 1860-1970

2005 : $70,000

2006 : $80,000

2007 : $85,000

Category: 3705 - DEMOGRAPHY

Administering Institution: The University of New South Wales

Summary:

HEIGHT, WEIGHT and LENGTH is a biometric analysis of Australian living standards. This project is significant because it
illuminates the very fabric of Australian social and economic organisation. It traces what happened to living standards
over the long run 1860-1970, covering booms, busts and wars. It examines the functioning of the family as an economic
unit at the core of distributing welfare-enhancing resources. It identifies who were the winners and the losers. It teaches
lessons about vulnerability and strength during economic change that should inform future policy makers. Finally, it
pushes the methodology in new directions with implications for its use around the world.

DP0559880 A/Prof S Parameswaran

Title: Automatic Co-Processor Synthesis for Application Specific Instruction Set Processors
2005 : $91,000
2006 : $86,000

2007 : $86,000



Category: 2916 - COMPUTER HARDWARE

Administering Institution: The University of New South Wales

Summary:

Embedded system processors comprise of about eighty percent of the processor market. This project targets this
particular segment, customising processors for a particular embedded application, resulting in superior performance, low
power and reduced cost. Direct benefits will include clear understanding of architectures and algorithms, research
training, better processors for the embedded market, and quality publications. Indirect benefits will be commercialisation
and licensing of this technology for use in the processor design industry.

DP0559877 Prof IR Petersen

Title: Uncertain Systems Theory applied to Nonlinear Robust Control and Filtering
2005 : $202,000

2006 : $142,000

2007 : $141,000

2008 : $160,000

2009 : $160,000

Category: 2301 - MATHEMATICS

APF Prof IR Petersen

Administering Institution: The University of New South Wales

Summary:

Feedback control systems are becoming increasingly important in manufacturing industry, the automotive industry,
defence applications as well as in many non-industrial applications such as the management of the environment or the
economy. By developing new techniques for the design of high performance robust nonlinear controllers and filters which
are widely applicable in industrial applications, this project will help make existing industrial technologies more efficient
and make new industrial technologies feasible. Moreover, the research training carried out in the project will add to
available a pool of experts in the areas of robust nonlinear control and filtering.

DP0558634 DrY Pi; Prof F Tin-Loi

Title: Elasto-plastic distortional analysis and strength of structures doubly-curved in space
2005 : $90,000

2006 : $88,000

2007 : $90,000

Category: 2908 - CIVIL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

The novel and effective finite element model developed will lead to increased economy and safety in the design of curved
structures. With the efficiency of the national structural steel industry nearing a crisis, techniques developed will contribute
to maintaining a competitive edge of the national steel industry. This project will provide recommendations on rules of
design of structural curved members for the current national design standards. Australian structural engineers will be
more competitive in the Australian and international consulting markets by using these recommendations. The project will
keep Australian research at the forefront of the discipline and maintaining its internationally recognised reputation in this
area.

DP0558561 Dr LA Poole-Warren; A/Prof RA Simmons; Dr EB Hume

Title: Functional drug-releasing polymer nano-composites for preventing medical device infection and
encrustation

2005 : $80,000

2006 : $78,000

2007 : $80,000

Category: 2915 - BIOMEDICAL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

By developing new methodologies for producing functional biomaterials, this research will benefit Australia by continuing
our high profile in this research field and by producing economic benefits arising from development and export of materials
technologies to the major user groups in USA and Europe. With our demonstrated linkages with Australian based
biomaterials developers at CSIRO and University of Queensland, as well as with companies involved in the
commercialisation of polyurethane based medical devices (Aortech P/L), this group is well placed to continue the research
at a more applied level once the early basic stage is complete.

DP0556372 Dr A Poore

Title: Factors controlling marine food webs: consumer vs. nutrient limitation of mobile invertebrates and algae
2005 : $78,000

2006 : $71,000

2007 : $65,000

Category: 2707 - ECOLOGY AND EVOLUTION

Administering Institution: The University of New South Wales

Summary:

An understanding of the strength of interactions in marine food webs is crucial to predicting change in coastal habitats due
to human activities. The outcomes of this research will indicate the relative importance of changes in nutrient inputs from
terrestrial runoff (eutrophication) and predation pressures (via overfishing) - both of which may strongly affect the structure
of marine habitats - on an extremely abundant and diverse component of coastal marine habitats.



DP0556685 Prof L Qi

Title: Constrained and Stable Solutions of Nonlinear and Semismooth Equations
2005 : $101,000

2006 : $86,000

2007 : $90,000

Category: 2301 - MATHEMATICS

Administering Institution: The University of New South Wales

Summary:

In this project, comprehensive models for designing safe power system parameters will be proposed, efficient algorthms
for solving these models will be constructed. The new models and algorithms in this project will provide efficient tools to
prevent catastrophic events in power systems, which is related with national security. This project will also strengthen
collaboration of Australian applied mathematians with international researchers and engineering scientists. This is
important for the advance of science and technology in Australia.

DP0556848 Prof C Rizos; Dr AG Dempster; Dr IG Petrovski; Mr KJ Parkinson

Title: Designing Next Generation GNSS Receivers Using the Software Approach
2005 : $91,000

2006 : $81,000

2007 : $86,000

Category: 2999 - OTHER ENGINEERING AND TECHNOLOGY

Administering Institution: The University of New South Wales

Summary:

GNSS products & services are continually being developed to make Australian farmers & miners more productive, road
transport & air & marine navigation safer, & geospatial data capture more efficient. The value of GNSS products & services
will grow rapidly, and may be over a billion dollars pa in Australia by the end of the decade. In addition, the impact on
society of ubiquitous positioning made possible using GNSS will be profound. GNSS devices will be embedded within
mobilephones, consumer items, clothing & other personal effects. An enhancement of Australia's R&D capabilities as
proposed in this project will allow new GNSS receiver designs to be quickly developed & tested that take advantage of the
next generation GNSS signals.

DP0559060 Prof V Sahajwalla

Title: Recycling of Waste Plastics in Electric Furnace Steelmaking: Kinetics of Carbon Dissolution into Steel
2005 : $85,000

2006 : $78,000

2007 : $80,000

Category: 2913 - METALLURGY

Administering Institution: The University of New South Wales

Summary:

Waste plastics form an ever-increasing component of industrial and municipal solid waste and there are serious
environmental hazards associated with current methods of plastic waste disposal. This project will produce an in-depth
understanding on the critical aspects of recycling waste plastics in steelmaking processes as a carbon and energy
resource. Potentially huge quantities of plastic waste can be utilised in the steelmaking industry in a way which will be
clean, economic and environmentally friendly. The possibility of recycling infusible and insoluble thermoset plastics will
also be investigated.

DP0556626 Dr WK Schief; Prof C Rogers

Title: On the Geometry of Liquid Crystals and Biological Membranes
2005 : $121,000

2006 : $91,000

2007 : $91,000

Category: 2301 - MATHEMATICS

Administering Institution: The University of New South Wales

Summary:

This project will provide fundamental insights via realistic mathematical models into two areas of technological importance
in the development of certain advanced materials involving liquid crystals and biomembranes. The use of liquid crystal
devices is ubiquitous in the design of optical display units. Biomembranes are of much current importance, in particular, in
connection with sophisticated drug delivery systems. The design of advanced “smart' materials which admit solitonic
behaviour is an area at the forefront of materials science and as such is important to the continued development of an
advanced technological base within Australia.

DP0560162 A/Prof Y Shao; Prof LM Leslie; Prof J Le Marshall

Title: Predicting soil loss from wind erosion, using an integrated, high resolution, land surface data
assimilation-modelling system

2005 : $85,000

2006 : $85,000

2007 : $85,000

Category: 2606 - ATMOSPHERIC SCIENCES



Administering Institution: The University of New South Wales

Summary:

Australia is an ancient, dry, continent. Soil losses from wind erosion are practically irreversible. Prevention of wind erosion,
especially in agricultural areas, is a major challenge to agricultural communities and land management organisations. For
continental and regional scale assessment of wind erosion potential, the high-resolution integrated wind erosion
modelling system developed here is a powerful tool. The system will identify areas prone to soil erosion and provide a
solid scientific basis for strategic and practical measures for wind erosion prevention. The proposal allows the Cls to
continue to play a leading international role in this National Research Priority area.

DP0559363 A/Prof WB Sherwin; Prof RA Nichols

Title: Testing indicators of genetic exchange and adaptation of populations, essential for biodiversity
assessment and management

2005 : $100,000

2006 : $80,000

2007 : $80,000

Category: 2702 - GENETICS

Administering Institution: The University of New South Wales

Summary:

There will be diverse benefits from our testing and improvement of genetic indicators for exchange between populations
and adaptive differentiation of populations. Managers and population biologists will have confidence in choice and use of
these vital tools in sustainable use of our terrestrial and aquatic bioresources, as recommended by the federal State of
Environment system. Also, the use of these tools to identify differential genetic adaptations is the first step in
bioprospecting, as well as revealing the raw material for natural and artificial populations to adapt to changes: soil loss,
salinity, acidity, climate change. Forensic genetics will benefit from the improved tools for defining subpopulations.

DP0559177 Dr HS Sidhu; Dr MI Nelson

Title: Efficient Operation of Bioreactors using Nonlinear Dynamical Systems Theory
2005 : $32,166

2006 : $32,166

2007 : $32,166

Category: 2301 - MATHEMATICS

Administering Institution: The University of New South Wales

Summary:

Current methods of determining optimal operating conditions in bioreactors have recently been shown to be inefficient,
resulting in serious omissions of crucial parameter regions. We will use mathematical techniques from dynamical
systems theory to establish a general framework by which bioreactor systems can be efficiently and systematically
investigated to improve reactor performance. By communicating these results at relevant fora, we will increase the
awareness within the Australian and international engineering communities of the advantages of modern mathematical
techniques. Although this proposal focuses on bioreactors, the techniques can be easily adapted to improve the
performances of other chemical processes.

DP0558640 Prof R Simnett

Title: Do Converged International Auditing Standards Result in Converged International Auditor Behaviour?
2005 : $65,000

2006 : $40,000

Category: 3501 - ACCOUNTING, AUDITING AND ACCOUNTABILITY

Administering Institution: The University of New South Wales

Summary:

This research has both national and international benefits. International convergence of standards is beneficial as it
reduces costs incurred in understanding and evaluating variations in national auditing standards. However, if auditor
behaviour does not converge under converged standards, such benefits are reduced, and costs and information risk are
increased. Australia has a policy of international convergence by 2005, and it is important that Australian representatives
have input into the standard-setting process, and policy and research supporting these standards. Simnett, being the
academic on the international standard-setting body, is in a unique position to directly provide this input, and improve the
quality of these standards.

DP0559850 A/Prof A Sowmya; A/Prof A Nymeyer; A/Prof S Parameswaran; Prof S Ramesh

Title: Provably Correct on-chip Communication-based Design
2005 : $71,000

2006 : $66,000

2007 : $66,000

Category: 2803 - COMPUTER SOFTWARE

Administering Institution: The University of New South Wales
Summary:

This project falls in the priority area of Frontier Technologies for Building and Transforming Australian Industries.
Embedded systems have complex communication architectures and functionalities due to their mission- and time-critical
applications. This project will develop verifiable algorithms and techniques for design reuse to address them, help solve
outstanding problems in the VLSI/SoC community and to lift the country's visibility and credibility in the area. The economic
benefits are better techniques for design reuse for embedded systems that may be integrated into existing Computer
Aided Design environments, with potential to commercialise the algorithms to Electronic Design Automation and vendors.



DP0557973 Prof JW Storey; Dr JS Lawrence

Title: Will Antarctic telescopes detect the first new habitable planets?
2005 : $170,000

2006 : $150,000

2007 : $145,000

Category: 2401 - ASTRONOMICAL SCIENCES

Administering Institution: The University of New South Wales

Summary:

Within the next fifteen years the first habitable-zone planets will almost certainly have been detected around other stars. If,
as we believe, Antarctic observatories play a leading role in this emerging field, Australia's astronomers will be
exceptionally well placed to lead and to partner major international programs. This will bring Australian industry increased
access to cutting edge technology, and create business opportunities in the infrastructure and support of Antarctic
research. This project aims to ensure that the lead Australia currently holds in Antarctic astronomy is maintained, allowing
us to fully capture the benefits of future international investment.

DP0558029 Dr RM STUETZ; Prof NJ Ashbolt

Title: Removal of Potential Impact of Pharmaceutical Active Compounds during Wastewater Treatment
2005 : $190,000

2006 : $150,000

2007 : $155,000

Category: 2911 - ENVIRONMENTAL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

The increasing application of antimicrobial compounds in pharmaceutical and personal care products (PPCPs) requires
improved understanding of their impact on the environment. Wastewater treatment plants (WWTPs) are a major removal
process, however little is known about why certain PPCPs are removed during wastewater treatment and other are not.
The project aims to study the fate of PPCPs and the spread of bacterial resistance in wastewater treatment. Studies will
compare the effects of different treatment processes, operational conditions and environmental factors on the removal and
treatment of PPCPs. The outcome will be the development of more sustainable WWTPs design and operation in terms of
PPCPs removal.

DP0558712 Dr J Suchard; Prof IG Sharpe

Title: An analysis of capital raising by Australian listed firms : The factors that drive the choice of type of
security and issue method

2005 : $50,000

2006 : $47,000

2007 : $37,585

Category: 3503 - BANKING, FINANCE AND INVESTMENT

Administering Institution: The University of New South Wales

Summary:

Firstly, this study will guide the setting of stock exchange listing rules and tax legislation by providing an analysis of how
changes in listing rules and the tax treatment of debt and equity issues affect firms' choice of security and distribution
method. Second, the focus on capital raising in international markets will assist corporate treasurers in determining the
location of their financing and has implications for macro economic policy through the influence on capital flows and the
balance of payments. Third, the integrated model of financing decisions will assist firms, their advisors and capital
providers in financing and investment activities.

DP0559320 Prof OP Sushkov

Title: Novel approaches to studies of violations of fundamental symmetries of nature
2005 : $85,000

2006 : $80,000

2007 : $80,000

Category: 2402 - THEORETICAL AND CONDENSED MATTER PHYSICS
Administering Institution: The University of New South Wales

Summary:

This project will contribute to research at the leading edge of fundamental physics. This is an international project that
incorporates intensive collaboration with US experimental groups which will base their work on our calculations. Ultimately
these studies will shed light on the origin of matter-antimatter asymmetry in the Universe.

DP0559317 A/Prof IM Suthers; Dr ME Baird; Mr RL Stephenson; A/Prof CT Taggart

Title: Prediction of fishery year-class-strengths from larval growth and zooplankton size structure
2005 : $90,000
2006 : $75,000
2007 : $75,000

Category: 2707 - ECOLOGY AND EVOLUTION



Administering Institution: The University of New South Wales

Summary:

The abundance of young fish produced in the ocean each year is highly variable, and banks or managers need to prepare
for these future changes when the fish reach market size. Therefore many nations conduct special trawl surveys of juvenile
fish each year, but these are expensive, particularly when Australia has over 200 commercially harvested fish. We propose
that the growth of fish larvae, recorded as daily growth rings within the earstone of undersized fish from the fishery, could
predict future abundance. We will link growth to a cost-effective assessment of their zooplankton prey in spawning areas
that lead to Australia's South East Trawl region.

DP0556732 Dr M Tanaka; Dr AR Francis

Title: Evolutionary models and bioinformatic analyses of genetic variation in pathogens
2005 : $90,000

2006 : $85,000

2007 : $90,000

Category: 2399 - OTHER MATHEMATICAL SCIENCES

Administering Institution: The University of New South Wales

Summary:

The benefits of this project are better preparedness for the ever-present threat of infectious disease spread and the
stimulation of bioinformatic research in Australia. Epidemics such as the Influenza Pandemic of 1918, which killed over 20
million people, highlight the need to understand and track pathogens that can potentially cause such devastation. Along
with the development of molecular technologies, it is important to maintain active creation of analytical methods that
appropriately apply to growing databases. These include methods to understand genetic variation in pathogens. This
project will help to keep Australia at the forefront of research in theoretical biology.

DP0558136 Prof | Tyrrell

Title: American Imperialism and Cultural Expansion
2005 : $85,000

2006 : $60,000

2007 : $80,000

2008 : $35,000

Category: 4301 - HISTORICAL STUDIES

Administering Institution: The University of New South Wales
Summary:

The project will study the cultural expansion contributing to an informal American 'empire.’ Given heightened U.S. power
and the most dramatic foreign intervention since the 1960s, understanding the development of this great power are clear.
The underlying nature of its modes of foreign influence require analysis, not day to day perspectives on the latest crisis
alone. Australia's close relationship with the US depends on this broader global context of American 'empire’ and the study
of Australian-American contacts must be deeply rooted and broadly conceived. This study will contribute to the process of
uncovering these long-term patterns of global American power; and provide a new Australian perspective on US history.

DP0557386 Em/Prof S Valliappan

Title: Unified approach for the stability analysis of large concrete dams due to ageing degradation
2005 : $75,000

2006 : $73,000

2007 : $75,000

Category: 2301 - MATHEMATICS

Administering Institution: The University of New South Wales

Summary:

The expected outcome of this research is the availability of an innovative methodology for the safety assessment of aged
concrete dams. Most of the concrete dams built in Australia and elsewhere have been in service for over 50 years.
Degradation effects on aged concrete dams, and resistant ability of such aged concrete dams against hostile natural
events, such as earthquakes, are of great concern for engineers. The safety assessment of aged concrete dams can be
done rationally by the proposed method which will provide a better knowledge of the ageing effects on concrete dams. The
approach will provide a tool for rational decision-making as to the structural rehabilitation of large concrete dams affected
by ageing degradation.

DP0558710 Prof TD Waite; A/Prof BA Neilan; Dr MJ Furnas; Dr MA Burford; Mr AL Rose

Title: Mechanisms of Iron Acquisition by the Cyanobacterium Trichodesmium in Coastal Waters
2005 : $142,000

2006 : $130,000

2007 : $130,000

Category: 2604 - OCEANOGRAPHY

APD Mr AL Rose

Administering Institution: The University of New South Wales

Summary:

The toxic cyanobacterium Trichodesmium is the most conspicuous phytoplankter in Great Barrier Reef waters which, as a
nitrogen fixer, produces and biologically packages "new" nitrogen into forms potentially available to other marine
organisms and, as such, is likely to be a key driver of food web dynamics on the GBR. In this study, we will clarify the
mechanism by which the critical nutrient iron is acquired by this organism and, in so doing, assess the role that terrestrial
activities play in iron supply.



DP0556309 Dr LP Wakelin

Title: Synthetic Endonucleases: Novel DNA Cleaving Agents for Cancer Chemotherapy
2005 : $100,000

2006 : $80,000

2007 : $90,000

Category: 2503 - ORGANIC CHEMISTRY

Administering Institution: The University of New South Wales

Summary:

Cancer is a common disease in our society, with more than 1 in 4 of us dieing from it. The current survival rate is 50%, and
has been so for the past 5 decades. Thus, there is clearly an urgent need for better forms of therapy. Chemotherapy is the
mainstay of treatment once the disease has spread from its original site. The National Benefits from the development of a
new class of effective cancer drug are two-fold. Firstly, much relief will come to people suffering from cancer, as some will
live longer, and some will be cured. Secondly, the economic benefits are extensive, since the world market in cancer drugs
is measured in billions $US, and significant monies will flow to those who hold the intellectual property rights.

DP0556518 Prof M Wand; Dr | Koch

Title: Statistical Methods for Flow Cytometric Data
2005 : $132,000

2006 : $84,000

2007 : $85,000

Category: 2302 - STATISTICS

Administering Institution: The University of New South Wales
Summary:

The project will aid users of flow cytometry throughout Australia. It will help foster collaborations between the biological and
mathematical scientists. Biological research is an important part of Australia's future and is becoming very quantitative.
During the course of the project, two PhD students will be provided strong training in Statistics geared towards biological
applications. The project is aligned with the 8th Human Leucocyte Differentiation Antigen workshop to culminate in
Adelaide in December 2004 and will aid the fight against blood cell cancers. The project will also aid research on plankton
with potential commercial benefits for Australia's marine scallop industry.

DP0559689 Prof F Westbrook

Title: The neural substrates of attentional learning in Pavlovian conditioning
2005 : $70,000

2006 : $70,000

2007 : $72,000

Category: 3801 - PSYCHOLOGY

Administering Institution: The University of New South Wales

Summary:

Current psychological theories use error correction mechanisms to explain the development of normal fear, exaggerated
fear and the failure to develop fear. One class of theory proposes that these mechanisms produce such outcomes by
determining the allocation of attention. Mechanisms for attentional learning have yet to be incorporated into neurobiological
treatments of learned fear. This project will identify the neurobiological substrate of attentional learning and thus further
our understanding of the neurobiology of fear. This understanding is necessary for the development of more effective
treatments of disorders of fear (e.g., Post Traumatic Stress Disorder).

DP0557863 A/Prof JM Whitelock; Dr LA Poole-Warren; Dr PJ Martens

Title: Heparan sulfate complexes with VEGF for control of angiogenesis in tissue engineered constructs.
2005 : $100,000

2006 : $80,000

2007 : $80,000

Category: 2701 - BIOCHEMISTRY AND CELL BIOLOGY

Administering Institution: The University of New South Wales

Summary:

The national/community benefits that will arise from this work include, the generation of knowledge related to the growth of
blood vessels in the presence of a synthetic polymer that has been made to look like the natural polymers present in the
body. This will lead to an understanding of the underlying mechanisms involved that may have down stream effects
relevant to the replacement of many types of tissues being generated for clinical applications, including possible
applications in the treatment of heart disease, the largest killer of people in the Western world.

DP0556465 Prof GJ Williams

Title: Terrorism and Public Law after September 11
2005 : $90,000
2006 : $90,000
2007 : $90,000
2008 : $70,000
2009 : $70,000

Category: 3901 - LAW



Administering Institution: The University of New South Wales

Summary:

The threat posed by terrorism is multifaceted. It can directly or indirectly affect the lives of almost every citizen, whether
through a relationship with a person affected by terrorism, such as the Bali bombing, or even through increased airport
security. The law lies at the forefront of responses to terrorism in the wake of September 11. New laws are important to
protect the community from violent harm, but must also ensure that the democratic values that governments seek to protect
are not undermined. This project, in providing sustained research and legal analysis in this area, offers significant

security, personal, economic and social benefits to Australia as well as to other nations affected by the threat of terrorism.

DP0559532 A/Prof AM Williamson

Title: Time of day, time awake and alcohol: the effects on fatigue and performance
2005 : $115,000

Category: 3212 - PUBLIC HEALTH AND HEALTH SERVICES

Administering Institution: The University of New South Wales

Summary:

The results of this study will clarify the effects of sleep deprivation and time of day on the experiences of fatigue and on
performance. This information will have a direct impact on policy and practice relating to the management of fatigue. The
results will have a direct impact on community safety, especially on the road and in the workplace. The study therefore has
direct relevance for guidelines and regulations deveoped by bodies such as national and state road safety and workplace
health and safety bodies.

DP0559730 Dr C Wu

Title: Investigation of Delay Propagation in Airline Schedules and the Impact on Network Reliability
2005 : $28,016

2006 : $30,366

2007 : $30,366

Category: 3504 - TRANSPORTATION

Administering Institution: The University of New South Wales

Summary:

This project will investigate the phenomenon of delay propagation in airline schedules and potential ways to mitigate the
impact on network reliability. This project will improve our understanding of the complex behaviour of airline schedule
systems in dealing with delay propagation and significantly enhance airlines' ability of controlling schedule delays.
Australian airlines and passengers will benefit from this project by improving schedule reliability, reducing schedule
delays and delay costs, which are estimated at a hundred million dollars per year. This saving will also benefit
passengers through lower fares. Developed scheduling methodologies are applicable to all other airlines.

DP0557970 Prof AB Yu

Title: Granular dynamics: theories, modelling and simulation
2005 : $250,000

2006 : $222,000

2007 : $250,000

2008 : $240,000

2009 : $240,000

Category: 2918 - INTERDISCIPLINARY ENGINEERING

APF Prof AB Yu

Administering Institution: The University of New South Wales
Summary:

Particle science and technology is a rapidly developing interdisciplinary research field and is of paramount importance
Australia in view of the heavy dependence on raw materials processing. This project will tackle the core problems in this
field by developing novel theories and mathematical models to describe the flow of particles. Application of the research
outcomes can lead to better process or product control, a decrease in energy consumption and an improvement in
productivity, which, together with the research training offered through the conduct of the work, is very helpful to maintaining
Australia's leading position in resource, energy, process and allied industries.

DP0559872 Dr Y Zhao; Dr C Cheng; Dr M Murakami

Title: Improvement of Critical Current Density of High Temperature Superconductors by Reforming
Microstructure at Nanoscale

2005 : $145,677

2006 : $140,000

2007 : $145,677

2008 : $145,677

2009 : $145,677

Category: 2914 - MATERIALS ENGINEERING

APF DrY Zhao

Administering Institution: The University of New South Wales

Summary:

Strengthening Australia's capability and leading position in this frontier technology;

Providing human resources for the superconductivity technology industries in Australia;

Transferring new technology gained from this research to the superconductivity technology industries in Australia;
Generating patents to enrich Australian intellectual property base;

Strengthening the collaborations between Australia and other countries, such as Japan where research is also at the
forefront in this field; Providing training for Australian research students and engineers.



DP0556403 Dr H Zreigat; Prof MV Swain; Dr DR Haynes; Dr G Anderson

Title: Improving orthopaedic/dental devices by surface chemical modification
2005 : $210,000

2006 : $180,000

2007 : $165,000

Category: 2915 - BIOMEDICAL ENGINEERING

Administering Institution: The University of New South Wales

Summary:

The estimated world market for the orthopaedic implants is expected to be US$125 billion by 2010. Australia imports most
of it's orthopaedic implants with an estimated cost in excess of AUD300 million by 2010. The current rate of prosthetic
failures in orthopaedic patients is unacceptably high. The project aims to develop new implants that integrate better into
bone, thus reducing the rate of revision arthroplasty. This would lead to a significant reduction in the cost of health care in
our aging population and improve the quality of life for prosthetic recipients. Knowledge gained will facilitate the
optimization of orthopaedic and implant dentistry, promoting the technology transfer from academia to the relevant medical
device industry.

The University of Newcastle
DP0557648 Dr A Agrawal

Title: Lattice Boltzmann method based simulation of complex microchannels and mixing at micro-scales
2005 : $78,000

2006 : $67,494

2007 : $69,000

Category: 2918 - INTERDISCIPLINARY ENGINEERING

APD Dr A Agrawal

Administering Institution: The University of Newcastle

Summary:

The proposed study explores fundamental aspects of microfluidics using new tools, which will enhance the country's
database of knowledge. It will lead to the development of a low-cost versatile software package, an important tool for
solving microfluidics problems of interest to industries and academics, and will facilitate development and optimization of
future microdevices. Further, it will improve Australia's competitiveness in the areas of LBM and MEMS both of which are
new techniques with promising applications in their respective areas. The project falls under the National Research
Priorities areas of Breakthrough Science and Frontier Technology. The potential applications of the technology encompass
several key areas.

DP0559931 Prof LK Ashman; Dr M Wright

Title: CD151 and functional overlap in tetraspanins
2005 : $75,000

2006 : $70,000

2007 : $70,000

Category: 2701 - BIOCHEMISTRY AND CELL BIOLOGY
Administering Institution: The University of Newcastle
Summary:

The applicants are currently world leaders in the tetraspanin field. This project will enhance existing international
collaborations to maintain and increase the applicants', and hence Australia's, international standing in this field and
Australia's reputation in cell and molecular biology in general. The project will greatly increase our understanding of
this important but poorly understood family of proteins. It will also provide training opportunities for postgraduate
students in state-of-the-art approaches in biotechnology.

DP0555893 Prof IV Belova

Title: A Theory to Predict and Control Porosity Occurring During Diffusion-Bonding
2005 : $160,000

2006 : $135,000

2007 : $140,000

Category: 2913 - METALLURGY

Administering Institution: The University of Newcastle

Summary:

This Project will guide the design of strategies that will substantially improve the diffusion-bonding process and broaden

the range of materials possible for bonding. Many Australian industries, from manufacturers of computer chip connectors
to aircraft engines, could benefit significantly from the results of this research. By means of the training of computational

and theoretical materials scientists/engineers, this Project will also make a substantial contribution to building Australia's
research capacity in this internationally recognized growth area.

DP0557907 Asst Prof HM Carey

Title: Religion and Imperialism in Australia from Colony to Nation
2005 : $35,000
2006 : $40,000
2007 : $40,000

Category: 4301 - HISTORICAL STUDIES



Administering Institution: The University of Newcastle

Summary:

In international contexts, imperialism and religion have been recognised as two of the most powerful forces for social
cohesion, identity, transformation and conflict. The preliminary work undertaken for this project indicates that Australia has
not been immune from these significant historical forces. This project will be of national benefit in providing insight into the
historical pattern of imperialism on the formation of religious and cultural values. By contributing to the education of the
scholarly and general public on religious issues, this project seeks to contribute to the quality of public debate and policy
analysis in this key emerging field of national and international significance.

DP0559256 A/Prof WJ Collins

Title: A test for Pangean breakup models

2005 : $130,000

2006 : $127,000

2007 : $127,000

2008 : $114,000

Category: 2601 - GEOLOGY

Administering Institution: The University of Newcastle
Summary:

This project addresses a core issue of planetary-geology, with project outcomes providing an unparalleled synthesis of
global-scale Earth processes that highlight hitherto unsuspected links between peripheral orogenic systems and Pangean
breakup. The project directly addresses the key problem 'How do the continents work?', outlined by the National Committee
of Earth Sciences. It links internationally to [ERAS], a multi-national proposal to investigate accretionary orogens through
geologic time, and nationally via the seed-funded ARC Network (AEON) to ACcess, RSES (ANU) and with a National Key
Centre, (GEMOC), with whom the University of Newcastle is a research partner. 2PhD projects are involved.

DP0558051 Prof LH Connor; Dr GA Albrecht; A/Prof NH Higginbotham

Title: Open Cuts to Land and Culture: Rural Community Engagement with Large-Scale Industrial Development.
2005 : $52,000

2006 : $40,000

2007 : $30,000

Category: 3703 - ANTHROPOLOGY

Administering Institution: The University of Newcastle

Summary:

The effects of coal mining and combustion on local communities have not been adequately researched even though
export-oriented coal production is a key element of Australia's economy in the 21st century. Increasing numbers of rural
Australian communities are affected by profound changes to climate, environment and social life associated with open-cut
mining and coal-fired power stations. This research examines the impact of these developments in the Hunter Valley of
NSW, from the point of view of local communities. The understandings we gain will offer government, corporate and
community stakeholders the prospect of mutually beneficial outcomes in dealing with these impacts.

DP0559417 Dr PC Dastoor; Prof RN Warrener

Title: Organic Field Effect Transistors for Biosensor Applications
2005 : $110,000

2006 : $90,000

2007 : $100,000

Category: 2402 - THEORETICAL AND CONDENSED MATTER PHYSICS
Administering Institution: The University of Newcastle

Summary:

The development of future Australian industries based on polymer electronics is tangible. The prohibitive establishment
costs mean that there is effectively no Australian conventional semiconductor manufacturing industry. However, polymer
electronic devices are simple to manufacture with low fabrication costs. As such, the commercial barriers to the
development of an Australian soft electronics industry are much lower. Internationally, soft electronics is developing apace
and securing a soft electronics industry in Australia requires the urgent development of an Australian skill base in
fabricating soft electronic devices. This project offers the opportunity of establishing a significant capability in soft electronic
device fabrication.

DP0559514 Dr PC Dastoor; A/Prof J O'Connor; Dr W Allison; Dr TC Noakes

Title: Helium Atom Detection in Scanning Helium Microscopy

2005 : $120,000

2006 : $90,000

2007 : $90,000

Category: 2402 - THEORETICAL AND CONDENSED MATTER PHYSICS
Administering Institution: The University of Newcastle

Summary:

The development of an imaging helium atom detector based on carbon nanotubes would be world-first achievement and
would place Australia at the forefront of technology in this field. The concurrent goal of understanding the contrast
mechanisms that occur in helium atom scattering is also fundamental to the development of the scanning helium
microscope. This project secures Australia's position at the forefront of atom microscopy by strategically targeting the
cutting-edge science critical for this emerging technology. A significant side-benefit of a nanotube based detector is that it
could be incorporated into battery-operated portable gas sensors for use in environmental, industrial and even counter-
terrorism applications.



DP0560017 A/Prof BZ Dlugogorski; A/Prof EM Kennedy; A/Prof JC Mackie; Prof MA Delichatsios

Title: Formation of organic pollutants in fires of treated and contaminated wood
2005 : $205,000

2006 : $195,000

2007 : $200,000

Category: 2501 - PHYSICAL CHEMISTRY (INCL. STRUCTURAL)

Administering Institution: The University of Newcastle

Summary:

This project quantifies the emission of dioxins and biphenyls in burning of treated and contaminated wood to provide data
on whether combustion of such materials should be regulated in Australia and whether an educational campaign needs to
be mounted to make public aware of this problem. For example, our preliminary results indicate that, timber treated with
copper boron azole, a non-arsenic replacement for CCA preservative, produces extremely high levels of dioxins, both in
flames and in the ash. If the preliminary results are confirmed, this agent must be disallowed as a wood preservative in
Australia, as it poses unacceptable risks to the Australian population and environment.

DP0556725 Dr EC Eklund

Title: Frontiers of Labour: Identity and Belonging in Australian Mining and Industrial Towns, 1850-2000
2005 : $35,000

2006 : $35,000

2007 : $35,000

Category: 4301 - HISTORICAL STUDIES

Administering Institution: The University of Newcastle

Summary:

This study of mining and industrial towns will be an important intellectual and cultural contribution to understanding the
significance and diversity of regional Australia. The research will provide historical information on eleven case studies as
well connect those case studies to patterns of national history. The research will highlight the history of places that are
often overlooked or disparaged in the eyes of outsiders.

The outcomes will provide rich material for other researchers and policy makers to study the historical conditions which
generated long-term sustainable prosperity and town development in the often isolated and vulnerable localities that are
the subject of this research.

DP0559774 Prof GM Evans; Dr P Schwarz

Title: Drag Force on Bubbles and Particles in Turbulent Flows
2005 : $100,000

2006 : $98,000

2007 : $90,000

Category: 2906 - CHEMICAL ENGINEERING

Administering Institution: The University of Newcastle

Summary:

Australian exports are dominated by the minerals, metallurgical and chemicals industries, with minerals exports worth at
least $40 billion annually. Many of the production processes are underpinned by the complex interaction between particles,
bubbles and liquids. It is important that we understand the complex interactions taking place. This will enable us to
improve existing operations and also to design completely new technologies, especially in the emerging fields of nano

and biotechnology. This project is important because it adds to our knowledge in the national priority area of Transforming
Australian Industries, and its success will ensure that our industries remain at the forefront of innovation and are globally
competitive.

DP0559943 Dr SG Fityus

Title: Theoretically derived calibration of the neutron moisture meter.
2005 : $130,000

2006 : $78,000

2007 : $70,000

Category: 3001 - SOIL AND WATER SCIENCES

Administering Institution: The University of Newcastle

Summary:

The moisture content of soils is of key importance in a wide range of situations including agriculture, engineering and land
and water management. The measurement of soil moisture contents in the field is problematic, and even commonly used
methods like the neutron probe give results of limited accuracy. This research will enable calibration curves for the neutron
probe to be determined theoretically, thereby improving the accuracy of moisture content measurements and enhancing
its usefulness to industry and research.

DP0559210 Prof PS Foster; Prof KW Beagley; Dr PM Hansbro

Title: CDA4 T cell programming by neonatal and early-life infection
2005 : $90,000
2006 : $80,000
2007 : $80,000

Category: 3202 - IMMUNOLOGY



Administering Institution: The University of Newcastle

Summary:

T lymphocytes (T cells) are white blood cells that play a critical role in protecting the body from infection. Before T cells can
function they need to be programmed so that they can specifically respond to an infectious agent (a type of bacteria or
virus). Inappropriate programming can lead to disease. Whether T cells respond to an infectious agent or foreign

substance in a protective or destructive manner may critically depend on the age that an individual first encounters the
infection. Our project will identify critical periods in life that direct T cell programming to subsequent protective or destructive
responses, providing new insights into the developing immune system that may be exploited to treat disease or develop
vaccines.

DP0556961 A/Prof KP Galvin

Title: Particle classification using a ferrofluid in a non uniform magnetic field
2005 : $96,999

2006 : $91,000

2007 : $99,578

Category: 2906 - CHEMICAL ENGINEERING

Administering Institution: The University of Newcastle

Summary:

The separation of micron size components of suspensions according to the size and density of the particles is presently
an intractable problem. However, by using a magnetized ferrofluid it should be possible to generate unique particle
trajectories for each combination of particle size and density. This study investigates the potential of this strategy for
separating such particles, laying the foundation for new small-scale diagnostic "lab-on a chip" technology that could be
used in biotechnology to study whole blood, or in mineral processing to control energy intensive ball mills for mineral
particle liberation.

DP0558022 Dr AS Griffin

Title: Social learning about predators: is it just Pavlovian conditioning?
2005 : $85,000

2006 : $78,000

2007 : $78,000

Category: 3801 - PSYCHOLOGY

APD Dr AS Giriffin

Administering Institution: The University of Newcastle

Summary:

Australia has a strong tradition of studying the basic principles that control learning in animals and humans. In step with
recent developments in animal cognitive research, Australia has begun to acquire an international reputation in cognitive
ecology. By studying social learning within a controlled, but nevertheless ecological framework, the proposed research
builds upon these strengths, while opening new research avenues. Findings will attract international attention and
contribute to enhancing Australia's research profile and its ability to attract overseas scientists. Charismatic animal
behaviour research coupled with potential implications for wildlife management will help promote science careers
amongst young Australian people.

DP0556941 Dr GR Hancock; Prof JD Kalma; Prof JJ McDonnell

Title: Carbon, nutrient and sediment dynamics in a semi-arid catchment
2005 : $180,000

2006 : $115,000

2007 : $75,000

Category: 2605 - HYDROLOGY

Administering Institution: The University of Newcastle

Summary:

Carbon, nutrient and sediment dynamics has a large impact on stream ecology so our ability to better understand and
manage disturbance in a catchment is essential if we are to better manage our resources and natural systems. The
project will provide fundamental data and insight into carbon, nutrient and sediment dynamics in a semi-arid region.

DP0556350 Dr MD Harvey; Dr M Amberber; Dr BJ Baker

Title: Verbs and coverbs: a cross-linguistic re-analysis of part-of-speech categories
2005 : $40,000

2006 : $35,000

2007 : $35,000

Category: 3802 - LINGUISTICS

Administering Institution: The University of Newcastle

Summary:

This project will make a significant contribution to the maintenance of Australia's Aboriginal cultural heritage. Aboriginal
people consistently identify the maintenance of traditional languages as one of their primary concerns. The project will
result in detailed documentation of three endangered Australian languages. The material produced by the project will be
an invaluable resource both to linguists internationally and to Aboriginal communities, to whom materials will be returned
in accessible formats to support language maintenance activities. The project will maintain Australia's momentum at the
forefront of digital archiving technology for language documentation.



DP0556525 Mr R Jeffrey

Title: The role of sulphate reducing bacteria in the pitting corrosion of mild steel as used for engineering
infrastructure applications

2005 : $76,316

2006 : $83,000

2007 : $71,322

Category: 2908 - CIVIL ENGINEERING

Administering Institution: The University of Newcastle

Summary:

The present project will provide better understanding necessary for the improved assessment of infrastructure potentially
suffering pitting corrosion deterioration, including hazardous material containers, tanks, pipelines, offshore platforms and
ships. Mild steel has been proposed (in the UK and USA) for the design of nuclear waste containments. In some locations
the saline ground-waters may cause pitting. Extremely long time horizons are involved and hence improved understanding
is important.

DP0559603 Prof MG Jones; Em/Prof AW Roberts

Title: Modelling the Transient Effects in Dense Phase Gas-Solids Flow in Pipelines.
2005 : $125,000

2006 : $110,000

2007 : $115,000

Category: 2903 - MANUFACTURING ENGINEERING

Administering Institution: The University of Newcastle

Summary:

Almost every physical item we use in our daily lives at some point requires the transport and handling of powdered or
granular materials during the manufacturing process. Be it food (sugar, flour), chemicals (soap powders, detergents),
cosmetics (talc, face powder) or electricity generation (coal and ash); each of these industries uses the flexibility of pipeline
systems to transport powders and granular solids using air as the motive force. However, the cost of poor design and the
inaccurate prediction of system performance adversely affect the efficiency of many industries. Improvements to the
accuracy of gas-solid flow modeling particularly for low velocity dense phase systems will have a direct impact on
manufacturing efficiency.

DP0558393 A/Prof DF Lemmings; Dr C McCreery; Dr Cl Walker

Title: Moral Panics and the Law in Eighteenth-Century England
2005 : $65,492

2006 : $35,160

2007 : $30,360

Category: 4301 - HISTORICAL STUDIES

Administering Institution: The University of Newcastle

Summary:

This project will reveal the origins of a phenomenon that is ubiquitous in modern western society. By doing so it will attract
international attention from academic historians and sociologists. It will also contribute to Australia's reputation for
producing high-quality intellectual products, and further enhance its standing as a leading centre for the study of Britain in
the eighteenth century. Because of its contemporary relevance the study will provide a critical perspective on modern
politics, especially the perception that governments legitimise their authority by helping to constitute popular anxiety about
threats to moral and personal security.

DP0559283 Dr K Mahata

Title: A Bayesian framework for frequency domain identification
2005 : $41,000

2006 : $29,386

2007 : $29,386

Category: 2301 - MATHEMATICS

Administering Institution: The University of Newcastle

Summary:

The national and social benefits of the project will be reflected
through the application recognition of the research work in the various industry and research community; and also through
our international collaboration. The national and social benefits are also delivered by producing specialized researchers
and engineers in systems and control engineering. These people include the research students who will participate in and
learn from the proposed project.

DP0559544 A/Prof FW Menk; Dr MA Clilverd

Title: DYNAMICS OF EARTH'S RADIATION BELTS
2005 : $100,000

2006 : $80,000

2007 : $80,000

Category: 2606 - ATMOSPHERIC SCIENCES



Administering Institution: The University of Newcastle

Summary:

Space weather is produced by rapid variations in wave fields and particle populations in near-Earth space, and has many
effects. These include damage to spacecraft (causing operational anomalies and loss of service), degrading the
performance of GPS, space-ground, HF radio and cable-based networks, and affecting surveillance radars. The core aim
of this project is to improve knowledge of the waves and particles causing these effects. While being important to
aerospace engineers, this work also consolidates Australia's international space profile and provides excellent training in
this field. Since space weather causes significant radiation exposure to aircraft crew and passengers this work also has
broader ramifications.

DP0559755 Dr PA Moscato; Prof RJ Scott; Dr R Berretta; Dr C Cotta

Title: Evolutionary algorithms for problems in functional genomics data analysis
2005 : $76,000

2006 : $71,000

2007 : $71,000

Category: 2802 - ARTIFICIAL INTELLIGENCE AND SIGNAL AND IMAGE PROCESSING
Administering Institution: The University of Newcastle

Summary:

Skin cancer has a high incidence in the Australian population. Schizophrenia is a psychiatric disorder that affects a
significant proportion of the population worldwide. Both illnesses have genetic roots and can be triggered by environmental
factors. We will uncover genetic relationship to disease and their responses to environmental conditions using
computational methods and mathematical algorithms that can aid in the determination of function, especially in disease
states. Understanding the complex genetic interactions that trigger these illnesses would give great benefits in preventive
health care, skin cancer and schizophrenia genetic basis, and may lay the ground for building new methods for
"personalized medicine".

DP0556217 A/Prof CE Offler; Dr DW McCurdy; Mr MJ Talbot

Title: Plant Transfer Cells - Discovering the Mechanisms of Wall Ingrowth Formation
2005 : $120,000

2006 : $90,000

2007 : $90,000

Category: 2704 - BOTANY

Administering Institution: The University of Newcastle

Summary:

This project seeks fundamental molecular understanding of how specialized plant cells that are designed for optimum
transport of nutrients develop. So-called "transfer cells" are important for efficient nutrient transport and distribution in many
crop species of significance to agriculture. Discovering the mechanisms that coordinate development of these

specialized cells will maintain Australia's international reputation in this field of research, as well as provide technological
opportunities to enhance crop yields by manipulating the efficiency of nutrient distribution in crop species.

DP0559411 A/Prof PM O'Neill; Dr PM McGuirk; A/Prof RH Bryan; Prof F Stilwell

Title: Understanding Sydney's changing role as a global city in the Australian urban and regional network
2005 : $100,000

2006 : $50,000

Category: 3704 - HUMAN GEOGRAPHY

Administering Institution: The University of Newcastle

Summary:

In recent decades Sydney has changed from being a capital city linked mainly to a hinterland of NSW towns and regions, to
a global city with a 'blizzard' of linkages in new sectors involving cities and territories around Australia and across the
globe. As yet we know little about this blizzard apart from what can be inferred from the global cities literature and from
minimal evidence that is largely selective and anecdotal. This Project will produce a detailed profile of Sydney's linkages -
locally, nationally and internationally. Better data and analysis on Sydney's place in the global economy is a critical issue
for government and corporate planning especially in and around the Sydney basin where growth pressures are intense.

DP0556973 A/Prof DC Rowe

Title: Handling the 'Battering Ram': Rupert Murdoch, News Corporation and the Global Contest for Dominance
in Sports Television

2005 : $41,222

2006 : $40,414

2007 : $54,605

Category: 4001 - JOURNALISM, COMMUNICATION AND MEDIA

Administering Institution: The University of Newcastle

Summary:

The flow and control of culture through the media is of profound importance to all societies. Sport is a key component of
Australian culture, and access to peak sports events is recognised in 'anti-siphoning legislation' preventing exclusive
capture by pay TV. There is strong pressure to de-regulate Australian TV sport, especially from Australia's largest media
organisation and most successful global media 'player', Newscorp and Rupert Murdoch. This Project's community benefit
derives from its significant contribution to crucial debates about the power of nation states to control global media
organisations, and by informing key considerations of cultural citizenship and media diversity.



DP0557100 Dr ST Rozario; Prof GB Samuel; Asst Prof HM Carey

Title: Muslims and Christians: Women, Religious Nationalism and Sustainability in the Asia Pacific Region.
2005: $64,472

2006 : $30,632

2007 : $30,000

Category: 3703 - ANTHROPOLOGY

Administering Institution: The University of Newcastle

Summary:

This project should provide agencies concerned with national security and immigration with an improved understanding of
the impact of religious nationalism on communities and individuals. It should contribute to the effectiveness of Australian
overseas aid initiatives, both government and voluntary, by increasing the available knowledge of how communities are
sustaining themselves at present. It should, further, produce findings that make it easier for health, education and welfare
agencies to deal sensitively with Muslim communities within Australia

DP0556908 Dr M Rubin; Dr S Paolini; Dr RJ Crisp

Title: Investigating a New Explanation of Discrimination Against Migrant and Excluded People
2005 : $40,000

2006 : $35,000

2007 : $35,000

Category: 3801 - PSYCHOLOGY

Administering Institution: The University of Newcastle

Summary:

Migrants and socially excluded people are often the subjects of discrimination and prejudice. Our research will provide
valuable knowledge about when and why people discriminate against migrant and excluded individuals as well as how
this type of behaviour can be reduced. Our research will benefit Australia by contributing scientific information to the policy
developments of national organizations that aim to reduce discrimination and prejudice. Hence, our research falls within
the Government's broader goal of creating a more harmonious multicultural Australian society.

DP0557331 Mr SR Schofield

Title: Silicon-based molecular electronics

2005 : $158,322

2006 : $113,322

2007 : $111,322

Category: 2402 - THEORETICAL AND CONDENSED MATTER PHYSICS
APD Mr SR Schofield

Administering Institution: The University of Newcastle

Summary:

A whole new class of electronic devices based on single atoms and molecules is emerging. At this scale, the device
components cease to behave like ordinary matter and novel quantum effects can be exploited. The tremendous potential
for both device miniaturisation and the exploitation of quantum effects afforded by single-molecule devices has already
been demonstrated. However, methods for assembling single-molecules into circuits and integrating them with
conventional technology remain elusive. Here, a strategy is presented for combining the functionality of organic, carbon-
based components, with more conventional, silicon-based technology. The potential economic benefits for Australia of
this hybrid carbon/silicon strategy are huge.

DP0557161 Dr D Sheng

Title: FRICTION AND CONTACT IN SOIL-STRUCTURE INTERACTION AT LARGE DEFORMATION
2005 : $125,000

2006 : $110,000

2007 : $115,000

Category: 2908 - CIVIL ENGINEERING

Administering Institution: The University of Newcastle

Summary:

The proposed research addresses the fundamental mechanics of contact for a wide range of civil engineering structures
such as piles, retaining walls, and soil anchors. Piles and anchors are essential parts of off-shore platforms which, in turn,
are key elements of the Australian oil and gas industry. The numerical tool the project aims to develop is capable of
analysing the entire process of installation and loading of a pile foundation. Such a tool does not currently exist and will
result in safer and cheaper geotechnical design. The methods developed in this project can also be extended to study
human joints and joint replacements.

DP0557243 Mr AD Sims

Title: Operator algebras associated to product systems, and higher-rank-graph algebras
2005 : $74,627

2006 : $71,272

2007 : $74,952

Category: 2301 - MATHEMATICS

APD Mr AD Sims



Administering Institution: The University of Newcastle

Summary:

Operator algebras are used to study a wide range of physical systems in quantum physics and quantum computing, and
in electrical engineering. The clearer our picture of how operator algebras work, the better we are able to predict and
explain how these physical systems will behave. The proposed research project is aimed at showing that we can describe
operator algebras in terms of simple coloured diagrams rather than abstract mathematical symbols. Consequently, the
project will lead to a simpler and less technical approach to the physical problems which operator algebras are used to
study.

DP0556497 Dr DM Stevenson; A/Prof DC Rowe

Title: Culture Circuits: Exploring the International Networks and Institutions Shaping Contemporary Cultural
2005 : $64,000

2006 : $51,000

2007 : $60,000

Category: 4203 - CULTURAL STUDIES

Administering Institution: The University of Newcastle

Summary:

This comparative Project will analyse the international export and exchange of cultural policy discourses and personnel,
and their local consequences. The Project will provide a sophisticated understanding of cultural policy formation and the
primary relations between culture, governance and nation shaping its development and orientation in Australia. In
analysing significant external influences on Australian cultural development, the Project will aid in the creation and
maintenance of a distinctive national culture, so enabling the formulation of cultural policy that is attuned to specific
Australian circumstances and better able to play a productive and strategic role in Australia's social and economic
development.

DP0556913 A/Prof MG Stewart

Title: Risk Assessment and Mitigation of Blast Damage to Structural Systems
2005: $80,000

2006 : $63,000

2007 : $65,000

Category: 2908 - CIVIL ENGINEERING

Administering Institution: The University of Newcastle

Summary:

The cost of providing blast-resistant protective measures to potentially hundreds or thousands of existing buildings is
immense and beyond the resources of government and society. The decision-making framework proposed herein
provides a means to allocate funds to those buildings shown to have high risk of damage in the event of bomb blast. This
will enable existing risks to be quantified and compared in a rational and consistent manner, thus ensuring that risk
mitigation is maximised given expenditure of limited resources. Public safety will be governed by the extent and
effectiveness of building protective measures. Lives will be saved, likelihood and extent of injury reduced and social and
economic disruption minimised.

DP0559745 Dr GJ Suaning; Dr S Dokos

Title: Large-scale Parallelization of Neural Stimulation in a Visual Prosthesis
2005 : $81,000

2006 : $76,000

2007 : $76,000

Category: 2915 - BIOMEDICAL ENGINEERING

Administering Institution: The University of Newcastle

Summary:

Over time, engineers have been able to treat a large number of disorders through new technologies. For example, the deaf
can now hear again through cochlear implants. Similar efforts to provide vision to the blind, however, have met with
difficulties owing to the high quantities of sites that must be stimulated to provide 'useful’ vision. This study addresses the
important issues relating to the delivery of large quantities of electrical stimulations to surviving nerves in the eyes of blind
patients in an effort to devise a beneficial visual prosthesis or 'bionic eye'. The outcomes of this study could substantially
enhance Australia's already prominent reputation in neurostimulation and provide much needed treatments to vision
disorders.

DP0557579 Dr B Trefalt

Title: Post-war repatriation to Japan: citizenship, identity and integration, 1945-1956
2005 : $40,000

2006 : $30,000

2007 : $30,000

Category: 4301 - HISTORICAL STUDIES

Administering Institution: The University of Newcastle

Summary:

This research project contributes to our knowledge of the region by exploring the early post-war history (in which Australian
troops participated as part of the British Commonwealth Occupation Forces) of one of Australia's most important and
oldest trading partners. However, the project also has broader and more contemporary significance: on the one hand, it
contributes to our knowledge of the increasingly important 20th century phenomenon of mass migration, and of the
development of strict state controls over population movements across national borders. On the other hand, it explores the
complex integration of minority groups into national populations; this is a process which clearly has relevance beyond
Japan and beyond the 1950s.



DP0556478 A/Prof DF van Helden; Dr RJ Callister; Dr AM Brichta

Title: INVESTIGATION OF A BRAIN RHYTHM
2005 : $80,000

2006 : $70,000

2007 : $70,000

Category: 3207 - NEUROSCIENCES
Administering Institution: The University of Newcastle
Summary:

Elucidation of brain function remains a frontier for human discovery. To date, research has largely focussed on brain
connectivity with major advances in knowledge of input/output function of brain regions. Yet, there remains little
understanding of higher order processes that underlie functions such as mood states and consciousness. Investigation of
brain rhythms represent a step to unravelling such processes, as rhythms both act as autonomous clocks and generate
synchronised neuronal activity. This project aims to investigate mechanisms underlying a specific class of brain rhythm
implicated in control of mood states. Positive outcomes from this basic research may lead to better drug therapies for
controlling specific mental disorders.

DP0555908 Dr EJ Wanless; Prof SP Armes

Title: Microgel thin films for controlled release

2005 : $85,000

2006 : $65,000

2007 : $75,000

Category: 2501 - PHYSICAL CHEMISTRY (INCL. STRUCTURAL)
Administering Institution: The University of Newcastle

Summary:

This project represents a real and timely opportunity for Australian research to take a leading position in the field of
stimulus-responsive thin films. The potential applications of the targeted advanced coatings lie in areas for which Australia
is already a significant world player (water treatment, biomaterial/implant coatings, sensors) and will add value to these
industries. The development of these 'smart' films will have commercial potential for 'next generation' nanotechnology or
biotechnology companies. The project will increase the momentum of an internationally competitive research partnership.
The training of a research associate, PhD and honours students will lead to competitive employment for these burgeoning
scientists.

DP0559771 Dr CL Waters; Dr BJ Anderson

Title: Electrodynamics of the High Latitude lonosphere
2005 : $65,000

2006 : $65,000

2007 : $65,000

Category: 2405 - CLASSICAL PHYSICS

Administering Institution: The University of Newcastle
Summary:

Electrical power (~10"2 W on average), incident over the high latitude ionospheres drives auroral displays, causes
magnetic disturbances and other space weather effects over the globe, including Australia. This project uses Iridium, a
US$6 billion, commercial satellite constellation, to study energy deposition into the ionosphere from near-Earth space. The
Iridium data is not public domain. This project provides data access, representing a significant cost-effective way for
Australia to participate in observational space science. Australian postgraduate training is an integral part of the project,
providing international level access and interpretation of scientific satellite and over the horizon radar network data.

DP0556017 Dr GA Willis; Dr J Ramagge

Title: Geometric representation of small-rank totally disconnected groups
2005 : $86,000

2006 : $72,000

2007 : $76,000

Category: 2301 - MATHEMATICS

Administering Institution: The University of Newcastle

Summary:

Mathematics research creates and develops new concepts for understanding the world. Group theory is a branch of
mathematics based on our innate sense of of symmetry. It was invented 200 hundred years ago and has grown into a
language for analysing and classifying things ranging from wallpaper patterns to crystals, the fundamental particles of
physics and Rubik's cube. The chief investigators have significant breakthroughs in the study of symmetry groups of
networks, giving Australia an international lead in this research. The project will develop the insights gained to make
Australia a centre of expertise on these symmetry groups, which have applications to information and communication
technology, among many others.



The University of Sydney
DP0559637 Dr DW Airey

Title: Miniature triaxial tests to investigate effects of pore fluid salt concentration on the mechanics of clays
2005 : $60,000

2006 : $30,000

2007 : $40,000

Category: 2908 - CIVIL ENGINEERING

Administering Institution: The University of Sydney

Summary:

Mitigating the land degradation caused by salinity is a national priority. In the urban environment salinity and the associated
waterlogging have the potential to seriously degrade infrastructure and domestic housing. Currently the effects of salinity
on the mechanical response of the ground are not well understood and there is a paucity of engineering models capable

of predicting ground behaviour. This project aims to address this situation by providing new knowledge and understanding
of how changes in salt concentration affect the soil, and by developing models capable of predicting the observed
behaviour. This will assist in the development of rational approaches to mitigate the effects of salinity.

DP0557281 Prof DG Allen

Title: The role of intracellular calcium stores in cardiac pacemaking
2005 : $120,000

2006 : $90,000

2007 : $90,000

Category: 3206 - MEDICAL PHYSIOLOGY

Administering Institution: The University of Sydney

Summary:

The spontaneous firing of pacemaker cells is central to regulation of the cardiovascular system particularly during

exercise. The discovery that pacemaker cell function i