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President’s Report
This year may be remembered as a year of transition for AINSE, on several fronts. The new 
entity AINSE Ltd became operational in January, and the Council agreed to unincorporate 
AINSE Inc in December.

AINSE also recognised the changing nature of scienti! c and educational funding, 
exempli! ed by the introduction of the Excellence in Research for Australia (ERA) Initiative, 
and a possible move to more fully fund, via competitive grants, the true cost of research. 
Accordingly, our Managing Director prepared an extensive draft document The past ten 
years; the next ! ve, a graphical overview of AINSE, and a Publications Report 2003 - 2008, 
as a prelude to policy implementation that can take advantage of evolving opportunities and 
challenges.

In early 2009, Dr Adi Paterson was appointed CEO of ANSTO, bringing a dynamic and 
personable style, and a clear and strategic view of ANSTO’s role within Australian science 
and engineering. ANSTO remains a committed partner within AINSE but also seeks bilateral 
research agreements with individual institutions. Dr Paterson presented his vision for 
ANSTO at an address to the AINSE Council in May. Later in the year, ANSTO received a 
substantial injection of Australian Government funds ($62 million) for further development of 
OPAL’s neutron scattering capabilities and for accelerator mass spectrometry.

The AINSE Research Fellowship program reached maturity with eight Fellows (two 
appointed each year for the past four years) 
engaged in research, partnered by seven different 
universities. The 2009 appointees are Dr David 
Turner, at Monash University, and Dr John Daniels, 
at the University of New South Wales. We thank 
Emeritus Professor Don Napper  who was the 
independent chair of the Research Fellowships 
Committee for its ! rst three years, and welcome 
Professor John White as incoming chairperson.

A consortium of 16 universities, ANSTO and AINSE 
was successful with an ARC LIEF application for 
an iTRAX XRF Core Scanner, to be located at 
Lucas Heights. This equipment, the ! rst in the 
Southern Hemisphere, will greatly enhance studies 
of high-resolution climate archives using recovered 
sediment, coral cores and tree rings.

Our partnership with ISIS continues to provide 
a mechanism for international collaboration and 
the signi! cant research outputs are detailed in 
Section 2 of this report. I was very pleased to see 
recognition from ISIS of the high quality of research 
being conducted by Australian scientists there. 
Two projects are featured in the research highlights 
section of the ISIS 2009 Annual Report: Cameron 
Kepert and AINSE PGRA Yue Wu, with Vanessa 
Peterson and Don Kearley from ANSTO measured 
negative thermal expansion metal-organic 
framework materials; and AINSE Research Fellow Dr Paul Saines (left) receiving his Student Gold Medal from AINSE Managing Director Dr Dennis Mather 

(centre) with ISIS Director Dr Andrew Taylor
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Darren Goossens’ diffuse scattering investigation of the structure of para-terphenyl.

OPAL instruments are being commissioned steadily. By the end of 2009 there were 
6 instruments in operation, and planning was well advanced for another 7. AINSE is 
represented on all Instrument Advisory Teams.

ANSTO took the decision to decommission the SIMS facility and sold it to the University of 
Western Sydney. The recommissioning of the instrument incorporated signi! cant upgrades 
and it is expected to be fully operational in early 2010. AINSE Council agreed to support 
research at this facility for three years.

Opportunities to recognise excellence within AINSE’s family include the presentation of the 
Student Gold Medal to Dr Paul Saines, of the University of Sydney, for his work on structural 
studies of lanthanide double perovskites. He has subsequently taken up a post doctoral 
position at the Cambridge University, and the medal was presented in August at ISIS where 
he was conducting an experiment.

I was also particularly delighted to present Honorary Fellowship of AINSE to Professor 
John White, of the Australian National University, who has contributed so much to our 
organisation over many years.

I am pleased to acknowledge the close working relationship provided by key ANSTO 
personnel, particulary Dr Adi Paterson, CEO, and the Institute Heads: Professor John 
Dodson; Professor Lyndon Edwards; Dr Rob Robinson; and Dr Ron Weiner; and during 
early 2009 the Acting CEO of ANSTO, Dr Ron Cameron. 

Professor Peter Johnston left the Executive Committee in early 2009 when he accepted the 
position of Director, Environmental and Radiation Health Branch at ARPANSA. Several new 
members were welcomed to the AINSE Executive Committee this year, Professor Brendan 
Kennedy, of the University of Sydney, and Professor Andrew Cheetham, of the University 
of Western Sydney. Together with Vice President, Bruce King, the Executive Committee 
operated in a professional and supportive manner.

A special thanks go to our indefatigable Managing Director, Dr Dennis Mather, and the 
Secretariat staff within AINSE.

Professor Allan R. Chivas
President, AINSE Ltd.

Professor John White (left) and AINSE President, Professor Allan Chivas (right) 
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Managing Director ’s Report

Once again we have had a year which presented unique experiences, including the 
challenges associated with establishing AINSE Limited and the AINSE Trust, then setting 
up the ! nancial systems for them; the commencement of the project to upgrade the AINSE 
application forms; migration of the web-site onto the new platform; and establishing systems 
to manage the interface with neutron beam projects set up under ANSTO’s Bragg Institute. 

We congratulate Professor Bob Breakspere (AINSE President 1995 - 6) on his recognition 
in the 2010 Australia Day honours with the award of an OAM.

We note the retirement of Professor John Prescott of the University of Adelaide. John has 
been a vigorous user of AINSE since 1977. In that time he has held 36 research awards.

AINSE alumnus Professor Tim White (Research Fellow ’82-’84) returned to Australia at the 
beginning of the year after 14 years in Singapore. He has been appointed Director of the 
Centre for Advanced Microscopy at the Australian National University.

Duncan McGillivray has advised that he has been offered a contract at the University of 
Auckland at the completion of the third year of his AINSE Research Fellowship. Duncan is 
the ! rst of the Research Fellows to ‘graduate’ from the program.

The introduction of a regular direct bus service from Sutherland Station, with four departures 
in the morning and four in the afternoon will make transfers from the airport very much 
easier and cheaper. All researchers attending ANSTO are encouraged to use the service.

A condition imposed on the AINSE Trust requires scholarship holders to be Australian 
citizens who are studying in Australia. In order to comply, we have awarded the scholarship 
to John Dawson of James Cook University who was the best appplicant in the 2008 round. 
The ! rst John Ferris Memorial postgraduate scholar, Jamie Howarth of the University 
of Otago advised us that he had been awarded the prestidgious Tertiary Education 
Commission Top Achievers Doctoral Scholarship in New Zealand and one of the conditions 
restricts other stipends to $5,000NZD. AINSE congratulates Jamie on this recognition of the 
excellence of his research. 

Several major contributions to the AINSE Trust are gratefully acknowledged. 
The Ferris Family $10,000
Dr Roger Gammon $1,000
Mr Bill Palmer OBE $1,000
Other contributors are E/Prof Stewart Campbell; Professor Bernd Lottermoser and 
Johanna Laaksonen; Professor Barbara Messerle; Professor Tim White

AINSE was pleased to offer support to 9 students who attended the International 
Conference on Neutron Scattering in Knoxville, Tennessee. There were 14 papers on 
AINSE-supported research presented at this conference.

Travel support was provided for two neutron scattering groups which had been awarded 
time at ISIS and who were unable to obtain support from the Access to Major Facilities 
Fund. It is regrettable that the government does not provide suf! cient funds in this Fund to 
accommodate all researchers who are awarded time at major international facilities.

Professor John Prescott at work in his laboratory at the 
University of Adelaide
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Council and Committees 
I am grateful for the enthusiasm and generosity of all those who contributed to the various 
committees and to Council throughout the year. Their considerable input is critical to the 
onward development of AINSE. In particular I thank the Councillors who have stepped down: 

• Charles Darwin University’s David Parry was replaced by Graham Pegg
• Charles Sturt University’s Paul Prenzler was replaced by Ian Lunt
• Flinders University’s Michael Brunger was replaced by Claire Lenehan
• University of New England’s Graham Webb was replaced by Ray Cooksey 
• RMIT University’s Peter Johnston was replaced by Suresh Bhargava
• University of Southern Queensland’s Graham Baker was replaced by Joachim Ribbe.

Finances 
In 2009, operating revenue of $4,406,098 was made up of $ 2,917,382 from membership 
fees, $1,272,250 from external grants, $139,242 from interest, and $77,224 from other 
sources, see Figure 1. In line with practice, membership subscriptions are reviewed on an 
annual basis to determine AINSE support for each university. Universities received research 
and training bene! ts amounting to 3.10 times their subscriptions in 2009, re" ecting the 
continuing problems with access to neutron scattering and x-ray instruments which made 
it impossible to support some awards in accordance with their original budgets. AINSE’s 
operating expenses in 2009 were $4,282,517, leaving a surplus for the year of $123,581. 
The majority of AINSE funds are used to develop ANSTO’s neutron scattering capability and 
provide access to ISIS ($1,310,000), and to facilitate access and travel to Lucas Heights for 
university researchers ($1,083,848), Research Fellows ($766,987) and PGRAs ($472,126), 
see Figure 2. The Financial Statements for the calendar year 2009 in Section 2 of this report 
were prepared by ANSTO Finance and audited by Mr David Aston of Escott Aston and Co. 

Awards and Postgraduate Research Awards 
A total of 277 Research Awards were funded for 199 researchers in 2009, this is slightly 
more than double that in 2008. The increase is due to neutron scattering projects (154), to 
be conducted on the OPAL instruments. Figure 3 shows the distribution of the 2009 AINSE 
Awards by specialist area. Research highlights in each of the specialist areas are given 
on pages 6 to 15. Progress reports for each of the projects can be found on our web site. 
Of the 123 AINSE Research Awards 110 or 89% were to be conducted in collaboration 
with ANSTO research staff. There were 99 ! rst-time research award holders in 2009 
representing 50% of the cohort, 82 were awarded neutron beam time through the Bragg 
Institute, and 17 were for other instruments at ANSTO. 

In 2009, 17 of the 71 AINSE postgraduate research award holders received an award for 
the ! rst time and 12 doctoral theses were received. A further 50 theses, where students 
conducted experiments under a research award in the name of their supervisor, are 
recorded in the publications list. The AINSE postgraduate research award holders accessed 
the facilities for a total of 706 days. In addition, another 76 students gained access to the 
facilities via awards held by their supervisors, for a total of 959 days.

In the period, we recorded 444 publications, of which 225 are articles in refereed journals, 
156 are conference papers, 13 are books or chapters of books, and 50 theses. Details of 
publications can be found in Section 2 of this report. 

Acknowledgements 
It has been a pleasure to work with AINSE President, Professor Allan Chivas of the 
University of Wollongong over the past two years. I thank Dr Adi Paterson, CEO of ANSTO, 
for his encouragement and support.

I am grateful for the dedication and support of the President and other members of the 
Executive Committee and Council who share the responsibility of running AINSE with me. 
I also extend my thanks to all those from the universities and ANSTO for their help and 
advice throughout the year. There are far too many to name individually. In the AINSE 
Secretariat, Gillian Blackburn, Nerissa Phillips, Sandy O’Connor, Rhiannon Still and John 
Studdert have continued to maintain the long-standing reputation of a friendly, supportive 
and effective secretariat. 

Dr Dennis Mather 
Managing Director
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Research Highlights
Archaeology and Geosciences

Coldwater coral ecosystems on the Great Barrier Reef margin
The Gloria Knolls, a cluster of eight prominent seabed features up to two km 
long and over 100m high in depths of about 1200m within the Queensland 
Trough, were discovered in the 1980s by deep sidescan sonar imagery. Since 
then, extensive seabed mapping using the EM300 multibeam sonar on the RV 
Southern Surveyor has imaged the knolls and identi! ed an upslope massive 
landslide scarp in the Great Barrier Reef margin. The knolls appear to be the 
tops of large debris blocks from a landslide that are now mostly buried by pelagic 
sediments accumulating in the basin.

A rock dredge across the top of largest knoll at ~1170m depth recovered 
evidence of a coldwater coral community, comprising live octocorals, dead 
scleractinian corals, bamboo corals, barnacles, gastropods, pteropods and hard 
nodules within a matrix of muddy sediment. This discovery is highly signi! cant 
as little is known of the ecosystem functioning of coldwater corals or even their 
distribution in Australian marine waters. Key scienti! c questions include how old 
is the coldwater coral community on the Gloria Knolls and how did the habitat 
form? Other studies in the North Atlantic found coldwater corals to be slow growing 
and may take many thousands of years to build up mound or reef-like structures.

Dr Robin Beaman of James Cook University, Dr Jody Webster of the University of Sydney and Dr Alex Thomas of Oxford University, working with 
Dr Geraldine Jacobsen of the Institute for Environmental Research, ANSTO, obtained 14C AMS dates on the fossil samples. Most of the ages 
cluster within the Holocene, up to about 9ka ago. However, older ages were found on corals at around 24ka and 44ka. So far, all the evidence 
points towards the knolls as being an important habitat for coldwater corals for at least the past 44ka, sometime after the catastrophic failure and 
landslide of a huge portion of the Great Barrier Reef margin. The detailed maps and new knowledge about the Gloria Knolls and their coldwater 
coral community will now be used by marine managers to help protect these vulnerable marine ecosystems.

Dating a late prehistoric Hawaiian community on south-central Moloka’i 
The difference between regional and global carbon content in sea water, #R, causes 
uncertainty in carbon-14 (14C) accelerator mass spectrometry (AMS) dates. This study 
is the ! rst application of U-series dating and AMS assay of Polynesian Pocillopora spp. 
branch corals for deriving a precise local marine reservoir correction, #R. Professors 
Marshall Weisler, of the School of Social Science, and Jian-xin Zhao, of the Centre for 
Microscopy and Microanalysis, at the University of Queensland, in collaboration with 
Dr Quan Hua of the Institute for Environmental Research, ANSTO, selected known-age 
corals that spanned the entire cultural-historic sequence for the Hawaiian Islands, 
AD ~700-1800 which is a period of direct relevance to prehistorians. A robust #R is 
crucial for calibrating the radiocarbon ages of a wide range of marine-derived materials 
routinely recovered from Hawaiian archaeological sites. A weighted average #R 
value for Moloka‘i Island of 52 ± 25 using 12 pair-dated dedicatory branch corals from 
ancient religious archaeological sites, demonstrated that there is no signi! cant temporal 
variability in #R between ~AD700 to 1800. In combination with four selected previously 
published #R values based on pre-bomb known-age marine shells, a revised #R of 
66± 54 yr was established for the Hawaiian Islands. These results were reported recently 
in the journal Radiocarbon and will help re! ne the culture-historical sequence for the 
Hawaiian Islands.

RV Southern Surveyor multibeam surveying on the GBR shelf. 
Image source: Robin Beaman.

Ancient shrine situated along the rugged north coastline of 
Moloka‘i, Hawaiian Islands. Branch coral was selected from 

numerous ancient shrines for the "R study. 
Image source: Marshall Weisler.
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Re! ning marine radiocarbon ages in Australia
Global studies have demonstrated major variations in radiocarbon 
ages from contemporaneous samples living in marine 
environments. These differences arise primarily from variations 
in the carbon reservoirs in which these organisms grow, mainly 
caused by incomplete mixing of upwelling water containing ‘old’ 
inorganic carbonates from the deep ocean, where long residence 
times cause depletion of 14C, resulting in the measured ages in 
marine organisms, such as shell! sh, being older than they should 
be. Determining marine reservoir offsets for particular regions 
is crucial for building high resolution geomorphological and 
archaeological sequences, however, only very limited studies of this 
kind have been conducted in southeast Australia.

In a multi-institutional collaboration between Dr Sean Ulm of the 
University of Queensland, Dr Val Attenbrow and Mr Ian Loch of the 
Australian Museum, and Dr Geraldine Jacobsen of the Institute 
for Environmental Research, ANSTO, this project sought to 
characterise open water marine carbon reservoir variability along 
the New South Wales and Victorian coastlines through dating 
a suite of well-provenanced (pre AD 1950) live-collected shell 
specimens using high precision AMS facilities at ANSTO.

The 10 AMS radiocarbon ages result in an offset of 'R = *39±11 
14C years. These data suggest relative geographical uniformity in 
open ocean marine carbon reservoir variability across southeastern 
Australia in the late nineteenth and early twentieth centuries. This 
work will enhance research in many ! elds by providing secure 
characterisation of local marine reservoir conditions in southeastern 
Australia, where radiocarbon ages on marine materials are central 
to debates on changes in late Holocene Aboriginal societies, re! ning 
sea-level curves and the geomorphological development of coastal 
environments.

Formation of Tarawa Atoll, Kiribati
The low-lying atolls of Kiribati appear particularly vulnerable to sea-level rise as a result of global warming. Reef islands around the atoll rim are 
composed of sand grains, many of which are the dead shells of benthic foraminifera. The ‘forams’ live on the reef " at and are washed onto the 
ocean-facing beaches, giving the sand a distinctive orange colour. 

Naomi Biribo is examining the history of accretion of the sand as 
part of her PhD research topic, extending initial research by her 
supervisor Professor Colin Woodroffe of the University of Wollongong. 
In collaboration with Dr Quan Hua and Dr David Fink from the Institute 
for Environmental Research, ANSTO, she is using accelerator mass 
spectrometry (AMS) radiocarbon dating to establish when individual 
forams died. The objective of the latest set of AMS samples is to 
establish whether radiocarbon ages can provide a calibration on the 
ages revealed by amino-acid racemisation (AAR) dating that Naomi is 
undertaking with Professor Colin Murray-Wallace, also of the University 
of Wollongong.

AMS and AAR dates will provide a framework to establish when 
the islands began to form, and their history of accretion, which, 
together with mapping of shoreline changes, should guide coastal 
management of these fragile islands. In combination, these 
techniques offer the prospect of reconstructing part of the 4000-year 
history of island formation around Tarawa Atoll, which is the most 
populated atoll and capital of Kiribati.

Australian ' R values and ocean currents. 
Image source: Sean Ulm.

Balmoral Beach shell midden excavated by Val Attenbrow of the Australian 
Museum in 1992. Tools of trade include shovel and trowel for excavating, 
buckets for removing excavated deposit for sieving, ! eld notebook under 
glasses for taking records as excavation progresses, and measuring poles 
in 10cm divisions to indicate scale of excavated trench in photography. 

Image source: Val Attenbrow.

Foraminifera, such as the species shown in the inset, are a prominent component of 
the low-lying sandy islands around the rim of Tarawa Atoll in Kiribati, giving the sand its 

orange colour. 
Image source: Colin Woodroffe 
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Research Highlights
Biomedical Science and Biotechnology

Copper-64 alternative in PET imaging of Alzheimer brains
Alzheimer’s disease (AD) is a progressive neurodegenerative disease which 
leads to death of neurons in the brain and is the most common form of 
dementia in the elderly. One of the pathological hallmarks of the disease is the 
presence of extracellular senile plaques in the brain comprised of amyloid-+ 
(A+), derived from A+PP. A+ plaques have abnormally high concentrations 
of copper and both A+ and A+PP are known to bind to copper. Brain copper 
metabolism is altered in AD. Copper-64 (64Cu) is a positron-emitting isotope 
with a half-life of 12.7 hours, with nuclear properties suitable for PET imaging. 
The longer half-life of 64Cu offers advantages over C-11 (t1/2 = 20.3 min) 
labelled tracers by allowing more time for radiotracer synthesis and regional 
distribution. 

A new approach, involving 64Cu complexes of bis(thiosemicarbazone), is 
being taken by an inter-disciplinary collaboration of Professor Jim Camakaris, 
Associate Professors Kevin Barnham and Rob Cappai, Drs Michelle Fodero-
Tavoletti, Paul Donnelly, and Qiao-Xin Li of the University of Melbourne and Drs 
Victor Villemagne and Graeme O’Keefe of the Austin Health Centre for PET. 
Two related complexes were investigated, CuII(atsm) and CuII(gtsm), both 
are stable and capable of crossing the blood-brain-barrier. When compared 
to CuII(atsm) it is easier to reduce the metal ion to CuI in CuII(gtsm). The 
increased brain uptake and retention of CuII(gtsm) in transgenic animals 
re" ects altered copper metabolism.

Most imaging agents being investigated for the diagnosis of Alzheimer’s disease target plaque burden, protein deposits of the A+ peptide, however, 
this new approach highlights altered copper homeostasis in transgenic animal models of Alzheimer’s disease (APP/PS1 mice). This approach has 
the potential to offer complementary information to other diagnostic procedures that elucidate plaque burden.

Effects of irradiation on longevity of Queensland fruit " ies 
Millions of Queensland fruit " y (Q-" y) pupae are routinely irradiated at ANSTO for use in the 
environmentally benign ‘sterile insect technique’ (SIT) of pest management. Flies emerging 
from irradiated pupae are reproductively sterile, and are released in the ! eld to combat 
outbreaks of these pests. The sterile males mate with fertile wild females, which then suffer 
reproductive failure. If enough wild females mate with the released sterile males then the 
wild population is greatly diminished in the next generation. 

Irradiation procedures for SIT face the challenge of ensuring high levels of reproductive 
sterility while at the same time minimizing somatic damage that could reduce the mating 
performance or longevity of released " ies. As part of an overarching program designed to 
optimise irradiation procedures, through an AINSE-funded project, Associate Professor Phil 
Taylor, Mr Sam Collins and Mr Chris Weldon of Macquarie University, and Ms Connie Banos 
of ANSTO have been investigating the effects of irradiation dose on Q-" y longevity. These 
studies have found clear and consistent relationships between dose and longevity across a 
variety of experimental paradigms that couple irradiation of males and females with effects 
of diet and stress. Combined with related work on the relationship between dose and 
sterility induction, this work has provided valuable guidance in the development of optimal 
irradiation procedures for Q-" y SIT.

In vivo imaging of 64CuII(atsm) and 64CuII(gtsm) in A#PP/PS1 mice. 
Representative sagittal (left), coronal (middle), and transverse (right) 

microPET images (overlayed to their respective CT scans), of A#PP/PS1 
transgenic mice, 30 minutes post tail vein injection (i.v.) of 64CuII(gtsm) 

(top) and 64CuII(atsm) (bottom). 
Image source: Paul Donnelly

Queensland fruit $ ies sterilized by gamma irradiation 
at ANSTO are released for environmentally benign 

management of pest populations.
Image source: Phil Taylor
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Misfolding proteins in neurodegenerative diseases 
Parkinson’s disease (PD) is the second most common neurodegenerative disorder 
of older individuals, affecting approximately 200,000 Australians. Although palliative 
treatments are available, they have little in" uence on life-span after diagnosis or 
whether sufferers will spend their last years in a nursing home. PD is characterised by 
the death of dopamine (DA) producing neurons in the midbrain. This region plays an 
important role in reward, addiction and the control of movement and balance, mediated 
by dopamine in its neurotransmitter role. Alpha-synuclein (a-syn) is a small (14 kDa) 
protein that, in the form of aggregated ! brils, is a major component of the Lewy bodies 
found in the neurons of PD sufferers. These ! brils, or soluble oligomers formed on the 
! brillisation pathway, are believed by many to be the major cause of PD pathology. Dr 
Cyril Curtain of the University of Melbourne and his ANSTO colleagues, Dr Robert Knott 
and Dr Agata Rekas, are using small angle x-ray scattering (SAXS) to study the shapes 
of intermediate structures in the misfolding that leads to the formation of the ! brils. DA 
reacts with a-syn to form small soluble oligomers that are resistant to break down by 
sodium dodecyl sulphate. It is unclear whether these oligomers are on the misfolding 
pathway, or represent a dead end. Dr Chi Pham, a member of the team located at 
the University of Melbourne’s Bio21 Institute, has characterised and isolated the DA:
a-syn oligomers (see gel in image). The trimers and monomers and their shapes 
were determined by SAXS using the Bragg Institute’s Bruker NanoStar instrument. 
Reconstructions of the trimers from the SAXS data are shown with those of the 
monomer in the image. It can be seen that the trimers consist of overlapping monomer 
units. Combining these data with molecular weight data from sedimentation analysis 
carried out at the Bio21 Institute, the researchers concluded that the trimers, and higher 
order oligomers, were cross-linked by dopamine quinone units. The latter could be 
a product of dysregulation of redox activity in the brain. Although the pathological 
signi! cance of the oligomers is still the subject of studies at the Bio21 Institute and the 
Mental Health Research Institute, the structural insights derived from the SAXS study 
will be of great value in guiding these studies.

Metal nanoparticles in vascular plants
Plant scientists have known for a long time that some metals are essential for biological 
survival. More recently researchers have determined that plants store sequestered metals 
within their cellular structure as nanoparticles. The chemical, electrical and optical properties 
of gold (Au) nanoparticles make them suitable for use in an ever-increasing range of 
applications, such as: electronic devices; medical and biomedical applications including DNA 
sequencing; catalysts for pollution control; chemical processing and fuel cells. 

Dr Andrew Harris and his colleague at the University of Sydney, PhD student Ms Roza 
Bali, have been working with Dr Rainer Seigle of the Institute for Environmental Research, 
ANSTO, to study the mechanism of formation and storage of nanoparticles in plants. 
Research funded by AINSE, used Proton Induced X-ray Emission (PIXE) spectroscopy, an 
ion beam technique, to determine the cellular and sub-cellular localisation of metals in two 
well-known metallophytes (metal loving) plants.

Hydroponic growth and metal exposure experiments showed good metal uptake and 
distribution within plant tissues for Au. The PIXE technique was then used to indicate where 
the metal was being stored within the plant, showing the presence of Au in all three tissue 
systems (roots, shoots and stems).

In the long term this research will contribute to the development of new technologies for 
metal sequestration using plants, including phytomining (where valuable, naturally occurring 
elements are harvested) and phytoremediation (where non-naturally occurring contaminants 
are recovered for secure disposal or reuse), as well as green technologies for metal 
nanoparticle production.

The diagrams on the right are maps showing the location of Au within the stem of the 
vascular metallophyte plant Brassica juncea after 24 h of exposure to a solution containing 
40ppm Au. The concentration legend shows the qualitative measure of the relative 
concentration of the mapped elements. 

Relative concentration Legend
Image source: Andrew Harris

Zero Maximum

Lower: SDS polyacrylamide gel electrophoresis pattern of a-syn 
following reaction with DA.

Upper: SAXS reconstructions of the monomers and trimers isolated 
from the reaction mixture

Image source: Cyril Curtain
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Research Highlights
Environmental Science

Source of ! ne aerosols in south east Queensland 
Airborne ! ne particles have been shown to have signi! cant effects on visibility, human 
health, vegetation, materials and global climate. Brisbane’s topography and weather, 
including day-night stable wind cycles, combine to prevent dispersion of pollutants, and 
enhance the trapping the pollution in the area for long periods. The city is located in a 
valley and suffers frequent temperature inversions. Also, emissions from industry are 
carried into the valley by prevailing winds.

To determine the sources of pollution in the area and the contribution of each source 
to the overall pollution, Associate Professor Godwin Ayoko and PhD student Adrian 
Friend of the Queensland University of Technology collected samples from two sites 
in south-east Queensland (SEQ). In collaboration with Eduard Stelcer and Dr David 
Cohen of the Institute for Environmental Research, ANSTO, over 200 samples have 
been analysed using the aerosol measurement facilities of the STAR accelerator. This 
technique identi! es elements present in the particles, which can then be used to deduce 
the most likely pollution sources. Preliminary analysis of the results by multivariate data 
analysis techniques indicates that biomass burning is a very signi! cant source in the 
area. Other important sources include marine aerosol, secondary sulfate and vehicle 
emissions. The rising population in south east Queensland leads to more anthropogenic 
sources and increasing pollution levels with potential implications for human health and 
climate in the area. 

Earliest evidence for the later stone age in South Africa
This project aimed to build on successful preliminary dating of late Quaternary tufas 
(freshwater spring carbonate deposits) from the Ghaap Escarpment, South Africa, 
which were undertaken as part of a wider palaeoenvironmental and archaeological 
investigation of the region by Dr Andy Herries of the University of New South Wales. 
This work identi! ed some of the earliest evidence for the later stone age in South 
Africa. Tufa formation can be related to past moisture availability and these analyses 
will enable integration into the regional record, evaluation of proposed climatic 
mechanisms and appraisal of the environmental context of human occupation at the 
site during the late Quaternary. Fossil tufa samples from Groot Kloof and Moloneys 
Kloof (canyons) were prepared and measured using AMS 14C techniques at ANSTO by 
Dr Ed Hodge to determine the timing of humid phases when tufa formation occurred 
in the region. The results suggest three main periods of formation: mid-to-late Stage 
(44.0 – 33.4 cal ka), deglacial period (15.9 – 14.1 cal ka) and late Holocene 
(1.9-0.2 cal ka). Taken by themselves this might indicate that colder periods such 
as the last glacial maximum (LGM) and the Younger Dryas (Y-D) period were drier 
periods. When combined with previous data it seems that moist periods in the region are sporadic and account for less than 
half of the last 50 ka. The dates of the tufa material indicate that isotope stage 2, up to and including the LGM, was particularly 
dry. There is another pronounced gap in tufa deposition between approximately 14 and 11 ka which could well be the result of 
Y-D or Antarctic Cold Reversal (ACR) led cooling and drying. The early Holocene also appears to be a dry period on the Ghaap 
Escarpment. This data correlates extremely well to a magnetic susceptibility rainfall proxy recovered from Rose Cottage Cave by 
Andy Herries and together they provide good evidence for wet and dry phases covering the Last Glacial period. In turn this has 
been used to understand human occupation patterns of modern humans in the arid to semi-arid area of South Africa, including 
the ! rst occurrence of the later stone age. 

ASP PM2.5 Sampler, south Brisbane, Queensland.
Image source: Adrian Friend

Ed Hodge in an archaeological rock shelter with rock art. 
Image source: Andy Herries
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Biogenic iron-precipitate in saline Hunter Valley waterways 
Discharge of Fe(II)-rich groundwaters into 
surface-waters results in the biomineralisation 
of ocherous, un-aesthetic Fe(III)-minerals in 
inland waterways (Figure opposite). This study 
describes the micromorphology, pore-water and 
environmental occurrence of these minerals in 
the Hunter Valley, Australia. An understanding of 
the mineralogy and micromorphology of Fe(III) 
accumulations is important because Fe(III) phases 
may possess widely varying surface areas, 
reactivities and sorptive qualities. Differences in 
these fundamental properties can result in varied 
af! nities for the sorption of cations and anions, 
hence having signi! cant controls on surface water 
quality in groundwater discharge zones. Precise 
identi! cation of Fe(III) mineralogy is notoriously 
dif! cult and a multidisciplinary approach is needed. 

PhD student Lloyd Isaacson and supervisors 
Dr Edward Burton and Dr Richard Bush of the 
Southern Cross GeoScience Research Institute 
at Southern Cross University collaborated with 
Dr David Mitchell, of the Institute of Materials 
Engineering, ANSTO. Using the transmission 
electron microscope (TEM) coupled with selected area 
electron diffraction they identi! ed nano-particulate Fe(III) 
mineral phases present in accumulations occurring in 
the Hunter Valley. Results indicated a predominance of nano-crystalline 2-line ferrihydrite 
(Fe5HO3•4H2O) with lesser amounts of goethite (<-FeOOH) and lepidocrocite (>-FeOOH). 
The novel ! ndings of nano-particulate goethite (<-FeOOH) and lepidocrocite (>-FeOOH) 
(see the Figure opposite) may prove useful in understanding and predicting surface-water 
quality controls in salinised sand-bed streams as these phases are often overlooked in 
water-quality modelling efforts which only account for ferrihydrite presence in Fe(III) mineral 
accumulations.

Dynamics of the Macquarie Marshes
Many rivers in Australia run from humid headwaters down to arid plains. Some spread water 
onto " oodplains to create large wetlands. One such case in the Murray-Darling Basin is 
the Macquarie Marshes of the lower Macquarie River which have been protected for over a 
century for their wildlife. 

To understand the geomorphic dynamics behind the dramatic changes in 
the Macquarie Marshes over the last century, Dr Paul Hesse and students 
Tim Ralph, David Yonge, Rhaelene Freeman and Nicola Smith of Macquarie 
University have measured the rates and distribution of sediment accumulation 
in the wetlands. The analyses were carried out in collaboration with Ms Jennifer 
Harrison, Dr Atun Zawadzki, Dr Henk Heijnis and Dr Geraldine Jacobson of the 
Institute for Environmental Research, ANSTO.

These results and analysis of modern suspended sediment, con! rm low levels 
of radionuclide activity in the sediment suggesting that most is derived by bank 
or subsoil erosion upstream, not by surface soil erosion. Combined with an 
investigation of the accumulation of sediment away from the channels, a model 
of marsh formation and evolution was developed in which low " ows foster 
in-stream vegetation and encourage sediment accumulation in the channel, 
decreasing " ow capacity and forcing water over the banks. These ‘runner’ " ows 
can become ‘breakaways’ during " oods leading to permanent channel change 
(avulsion), the abandonment of old channels and the marsh areas they fed, and 
the creation of new marshes. Although a better understanding of the processes 
operating in the marshes today has been achieved, longer records are needed 
to determine if either rates or processes have changed in the historical period.

High resolution TEM image of 
a single lepidocrocite crystal 

showing individual lattice 
spacing at 6.26 Å

Image source: Edward Burton.

Images of Fe(III) accumulations in inland saline waterways of the Hunter Valley catchment.
Image source: Edward Burton.

Rhaelene Freeman (L) and Nicola Smith taking a sediment core in the 
northern Macquarie Marshes for lead-210 analysis.

Image source: Paul Hesse
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Research Highlights
Materials – Properties and Engineering

Magnetic nanoclusters for memory storage applications
Magnetic nanoclusters consist of nanometre-size clusters of magnetic atoms embedded 
within a non-magnetic material. Due in part to quantum effects occurring at this scale, 
magnetic nanoclusters have novel applications such as high-density magnetic storage 
media and high performance permanent magnets. To synthesise magnetic nanoclusters Dr 
John Kennedy and his team at GNS Science, New Zealand, have recently used low energy 
ion implantation and electron beam annealing techniques. The nanoclusters are embedded 
just below the surface in a glassy material leading to stable characteristics.

Characterisation of nanocluster size, morphology and distribution was performed by 
Dr David Mitchell, of the Institute of Materials Engineering, ANSTO, using ANSTO’s 
transmission electron microscopy (TEM) facility. The TEM image on the right reveals 
the magnetic iron (Fe) nanocluster formation at the near surface region of the substrate 
material. The team also performed SQUID measurements to characterise the magnetic 
properties of the fabricated nanoclusters. 

The aim of this research is to use a combination of ion implantation, electron beam 
annealing and transmission electron microscopy techniques in order to fabricate and gain 
an understanding of the mechanism of magnetic nanocluster formation. 

Magnetic semiconducting thin ! lms
The major fundamental obstacle in the pathway of silicon technology is the tremendous heat 
generated per chip as the number of transistors on a chip increases. An alternative is the 
emerging ! eld of spin transfer electronics, or ‘spintronics’ where both the electron charge 
and spin are manipulated. To actualize spintronic devices, it is necessary to incorporate 
ferromagnetism into semiconductors to polarize the carrier spin for further manipulation. 
This often involves doping the semiconductor with a dilute concentration of ferromagnetic 
ions (see the ! gure at the right), from which the concept of diluted magnetic semiconductor 
(DMS) is raised. Cobalt-doped zinc oxide (ZnO:Co) based DMSs have attracted much 
research interest because of their unique spintronic properties with possible technological 
applications. However, due to the complicated interaction between carriers, either holes or 
electrons and Co ions, the origin of ferromagnetism has not yet been well understood.

In collaboration with Dr Mihail Ionescu of the Institute for Environmental Science, ANSTO, 
Dr Sean Li of the University of New South Wales used the ion irradiation facility at ANSTO 
to introduce different carrier types (hole by N replacement of O or electron by interstitial D) 
into ZnO:Co. The study provides a fundamental theoretical understanding on the correlation 
between magnetism and the distribution of magnetic ions and the native point defects in the 
semiconducting host. The results show that N codoping can change the ground state from 
antiferromagnetic to ferromagnetic.

The magnetic Fe nanocluster formation at the near 
surface region of the substrate material.

Image source: John Kennedy

ZnO host lattice with in which magnetic interaction 
between Co ions is mediated by H dopants.

Image source: Sean Li
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Nanostructured thin ! lms for gas sensing applications
Semiconductor metal oxides such as tungsten trioxide (WO3) have been used extensively 
to detect various gases such as NOx, ammonia, ozone, VOC, CO2 and CO. However, their 
commercial application is hindered by issues related to sensitivity, selectivity and high 
operating temperatures. Sensing properties can be improved by decreasing grain size, 
using additives in small amounts and annealing.

To improve the sensing properties of WO3 gas sensors, postgraduate student Mohammed 
Ahsan and his supervisor, Dr Tuquabo Tesfamichael of the Queensland University of 
Technology, are developing nanostructured thin ! lms of WO3 using physical vapour 
deposition technique. Annealing the ! lms at 300°C for 1 hour resulted in improved 
crystallinity and ! ne grain size of the order of 10nm. Co-evaporation with small amount of 
iron resulted in larger surface area with a small increment in grain size (12nm diameter). 

The main challenge is to characterise these ! lms by investigating the microstructural 
features such as ! lm thickness, grain size and depth pro! le. Through collaboration with 
ANSTO researchers Dr Mark Blackford of the Institute of Materials Engineering, and Dr 
Mihail Ionescu of the Institute for Environmental Research, and using transmission electron 
microscopy and Rutherford backscattered spectroscopy, the ! lm characteristics and depth 
pro! le of WO3 ! lm have been investigated.

The above two techniques have been useful in determining the microstructural properties of 
the sensors and the results will be used to improve sensing properties.

New catalysts for H2 production
Proton exchange membrane fuel cells (PEMFCs), electrochemical devices that combine 
hydrogen (H2) and oxygen (O2) to produce electricity, could replace the internal combustion 
engine in passenger vehicles of the future. Before commercialisation and widespread 
utilization of fuel cell technology can occur, improved and environmentally friendly methods 
for the production of H2 must be developed. For automotive applications, the onboard 
reforming of liquid ethanol (a renewable biofuel) represents the most viable method 
for hydrogen production. In order to use ethanol in PEMFC systems, the fuel must be 
converted into a hydrogen-rich gas containing little or no carbon monoxide since CO quickly 
poisons platinum fuel cell electrodes. Dr Geoff Waterhouse of the University of Auckland, 
in conjunction with Professor Hicham Idriss of the University of Aberdeen, is developing 
fuel processors based on multiple catalytic stages for this application. The project aims 
to fabricate ef! cient and durable catalysts for the steam reforming of ethanol and the 
water-gas shift reaction.

Catalytic reactor studies have shown that bimetallic Rh-Pd/CeO2 catalysts are very ef! cient 
for catalysing the steam reforming of ethanol, while Au/CeO2 catalysts show excellent water 
gas shift activity. High resolution TEM measurements conducted in collaboration with Dr Mark 
Blackford of the Institute of Materials Engineering, ANSTO, have enabled rationalisation of 
the excellent performance of these nanoparticle-based catalytic systems and the optimization 
of the catalyst preparation procedures. This research is progressing rapidly towards the goal 
of generating 6 mol H2 per mol CH3CH2OH, and supports the development of a sustainable 
hydrogen-based energy economy. (See also, related research on page 15).

RBS spectrum of WO3 ! lm 
annealed at 300oC for 1 hour. 

Image source: Tuquabo 
Tesfamichael

Area diffraction pattern of WO3 ! lm annealed at 
300°C for 1 hour. 

Image source: Tuquabo Tesfamichael

TEM micrographs for a 8 wt.% Au/CeO2 water-gas shift 
catalyst, comprising gold nanoparticles dispersed on a 
3-dimensionally ordered macroporous CeO2 support. 

Image source: Geoff Waterhouse
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Research Highlights
Materials – Structures and Dynamics

Self-assembling liquid crystalline smart coatings
The self assembly of lipids to form well de! ned geometric liquid crystalline 
structures in water has been investigated for decades, however, is only 
recently receiving increasing interest for use in drug delivery applications. 
This is, in part, because of increased availability of techniques to study their 
structures. Switching between liquid crystalline structures can be used to 
control the rate of drug transport into the external environment, effectively 
providing an ‘on-off’ switch for drug release under the in" uence of various 
stimuli that induce the required change in liquid crystalline structure. The 
concept being investigated in this study is to determine whether the 
application of a layer of liquid crystalline material on a drug particle may be 
used to ‘switch’ on drug release and dissolution. This could have applications 
in a range of diseases such as macular degeneration, where remote control 
over drug release could lessen the requirement for injections into the eye.

A key issue in the design of such systems is the integrity of the layer in the presence of a 
drug. If the layer structure changes, control over release may be lost. SAXS allows changes 
in the structure of the coating materials to be followed. Two different drugs (triamcinolone 
acetonide, a poor solubility drug used in macular degeneration, and sodium salicylate, 
a water soluble analgesic) were coated with a liquid crystalline material and dissolution 
measurements undertaken. Working with Dr Tracey Hanley of the Bragg Institute, ANSTO, 
Dr Ben Boyd of Monash University found that dissolution of triamcinolone acetonide was 
inhibited in the presence of the coating compared to equivalent uncoated particles, while 
sodium salicylate was not. SAXS revealed that while the coating structure was retained in 
the presence of triamcinolone, the structure was lost in the presence of sodium salicylate. 
Further investigations will aim to impart light responsiveness into the coatings, advancing 
the concept towards improving the performance of medicines.

Revealing how interactions lead to ordering in molecular crystals
Crystals form because the atoms prefer to stick together. But how does the ordering in a 
crystal arise from the interactions present? Crystal structure determination shows what 
the crystal structure is, but leaves unanswered questions as to why (or how) aspects 
of the structure arise. The answers to such questions are crucial in the study of what 
drives transitions from one crystal structure to another and in crystal structure prediction. 
In conjunction with Dr Ross Piltz of ANSTO’s Bragg Institute and Dr Matthias Gutmann 
of ISIS in the UK, AINSE Research Fellow Darren Goossens has used neutron diffuse 
scattering from deuterated para-terphenyl, C18D14, to show how the observed short-range 
order arises out of intramolecular and intermolecular interactions. This approach provides 
real-space descriptions of cooperative molecular motions, and explains the two-dimensional 
behaviour observed in other experiments, and also gives the mechanism for the change in 
crystal structure that occurs at about 160K. The researchers found that intramolecular and 
intermolecular interactions, and the molecules themselves, can be thought of as acting as 
nanoscale mechanical linkages. The results, published in Physical Review Letters, help tell 
us how the properties of an individual molecule lead to the cooperative effects that occur 
when the molecules join to form a crystal.

A view of the crystal of deuterated para-terphenyl, C18D14, 
showing the network of interactions between molecules. 
These interactions cause the molecules to twist in the 
highly structured way indicated by the curved arrows. 

Image source: Darren Goossens

Schematic of liquid crystalline coated drug particle (top), 
and resulting small angle x-ray scattering pro! les of liquid 
crystalline material in the presence of increasing amounts 

of hydrophilic (left) and hydrophobic (right) drugs. 
Image source: Ben Boyd
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Catalytic hydrogen production from renewables

Considerable effort is devoted to ! nding alternative and renewable energy carriers to 
replace fossil fuels. One of the most needed energy carriers, yet the most challenging, is 
hydrogen and its production from renewable sources has been receiving attention for over a 
century. The development and use of such a system has been limited because the practical 
application of a hydrogen energy system requires development of a stable process utilising 
renewable sources. Among the most promising processes for hydrogen production is that 
based on the catalytic steam reforming of ethanol. A combined effort by many groups from 
the University of Auckland, the Technical University of Catalonia, Georgia Tech, CSIRO, 
ANSTO, the University of Delaware and Brookhaven National laboratory has developed 
a stable and active catalyst for the production of hydrogen for this process. The catalyst 
is composed of ! nely dispersed transition metal clusters (Pd and Rh) of 1 to 2nm size on 
nanoparticles of cerium dioxide acting as the support. Professor Hitcham Idriss, formerly 
of the University of Auckland and now of the University of Aberdeen, working with Mark 
Blackford of the Institute of Materials Engineering, ANSTO, designed and studied the active 
part of the catalysts, the interface between the transition metal clusters and the nanoparticle 
support, and found the working conditions for its stability. Less than 0.1kg of this catalyst is 
needed to power a typical 1kW PEM fuel cell. 

Developing new solid-state oxides
As part of his PhD project, AINSE postgraduate research award holder Mr Neeraj Sharma 
synthesised crystals of BiRe2O6 in order to understand the relationship between the crystal 
structure and properties of oxide materials. These small crystals are ideal for structural 
characterisation on the new KOALA diffractometer at ANSTO’s research reactor OPAL. Working 
with his supervisor Dr Christopher Ling of the University of Sydney, ANSTO co-supervisor Dr 
Maxim Avdeev and instrument scientist Dr Ross Piltz, diffraction patterns were collected on this 
material over a range of temperatures.

A schematic representation of the interface of the 
H2 production catalyst from ethanol on which an 

ethanol molecule is dissociatively adsorbed to Ce4+ 
ions (red (smallest) spheres) and to the transition 

metal cluster of atoms (grey (largest) sphere).
Image source: Hitcham Idriss

(a) A laue diffraction pattern collected on the KOALA diffractometer at OPAL
(b) The crystal structure of BiRe2O6 showing layers composed of edge sharing ReO6 units separated by Bi atoms, and

(c) the magnetisation of the crystal with changes in temperaure and applied magnetic ! eld
Image source: Neeraj Sharma

The next step was to measure the magnetic properties of this material and try to understand the 
features in the magnetic data with respect to the structural model. The magnetisation is clearly 
seen to vary with different temperatures and this is related to the interaction between the magnetic 
Re ions within each layer and between adjacent layers. Depending on the temperature and applied 
magnetic ! eld different components of these interactions dominate, which lead to the changing 
pro! le of the magnetic measurements. 
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AINSE Winter School 2009
Saturday 4 July to Wednesday 8 July 2009

The Winter School continues to be a most valuable AINSE activity for the promotion 
of research opportunities at ANSTO to prospective research students. One student is 
selected by the AINSE councillor at each of the 39 member universities. 
Despite the dominance of students with chemistry majors there was a variety of disciplines 
represented, see the table on the next page.
The experiments and lectures cover a wide range of disciplines and scienti! c techniques 
and are designed to broaden the scienti! c outlook of the students. Working and socialising 
with students is another important part of the Winter School experience.
AINSE postgraduate Scholars, Neeraj Sharma (USYD), Annie Nguyen (USYD), John 
Dawson (JAM), Mark Hackett (SYD) and Thomas Saerbeck (ANSTO), made a very 
important contribution to the School as demonstrators, role models, and through the 
presentations on their research. They were warmly welcomed by the students and the 
Winter School Committee and AINSE are very grateful for their commitment to the School. 
Special Speakers
Dr Joel Gilmore, from the University of Queensland gave a presentation entitled How 
a Nuclear Reactor Works and Dr Duncan McGillivray, gave a presentation entitled The 
Colour of Neutrons. Both presentations were received with enthusiasm.

Winter School Convenor Dr Danielle Meyrick
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Student UNI

Luke Fania ACU
Emma Langhans ADE
Ipshita Mandal AKL
Kalman Robertson ANU
Bradford Tetlow BAL
Jackie Knobloch CAN
Sarah Hunter CBR
Nicholas Hill CQU
Arne Biesiekierski CUR
Jamie Lee Gilbert DEA
James Tarver ECU
Lillian Ellis-Gibbings FLI
Sarah Zambelli  GRI
Lindsey Cameron JAM
Cassandre Tickner-Smith LAT
Michael Benson MAC
Ian Berryman MEL
Shaun Johnstone MON
Daniel Ogburn NCT
Alan Xu NSW
Bronwyn van Valkengoed OTA
Alicia Harrington  QLD
Peter Dean QUT
Thomas Clayton RMI
Ranka Margaretic SWI
Derrick Roberts SYD
Clara Teniswood TAS
Vanessa Clark UNE
Benjamin Stepin USA
Toby Shanley UTS
Leon Smith  UWA
Stefanie Curto VIC
Ankita Raiyani WOL

Thanks
The Convenor of the 2009 Winter School and the Managing Director of AINSE record their gratitude 
to the postgraduate students and the staff, CEO and Board of ANSTO for their generous contribution 
to the School. They thank the ANSTO staff who gave so much of their time and talents in making the 
school a success.

Discipline No
Physics 11
Chemistry 10
Engineering 6
Biomedical Science 5
Science 4
Mathematics 3
Geoscience 2
Environmental Science  2
Nuclear Physics 1

Cassandre Tickner-Smith, La Trobe University, and Kalman Robertson, ANU, getting acquainted with the OPAL 
neutron re$ ectometer PLATYPUS.

Arne Biesiekierski, Cutin University, 
with AINSE Honorary Fellow, Dr Gerald 
Laurence preparing to test the $ exibility 

of a perspex sample.
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2009 Conferences & Workshops

AINSE conferences play a major part in the information exchange process for scienti! c 
and technological information, providing a forum for debate and an opportunity for young 
researchers to present their work. Participants from member organisations are assisted with 
travel and accommodation support and receive a discount on registration fees.

Symposium on Neutron Scattering and Magnetism 
on the occasion of the 70th birthday of Dr Trevor Hicks
Monday 20 April 2009, AINSE, Lucas Heights

Dr Trevor Hicks has been a central ! gure in Australian magnetism and neutron scattering 
for many years, and a key ! gure in the development of neutron scattering in Australia. This 
one day symposium was held to celebrate the publication of a special T. J. Hicks issue of 
Journal of Physics: Condensed Matter.

Of the 30 participants, 5 attended from ANSTO, 23 from member institutes, and 2 from 
non-AINSE member institutes.

2nd AONSA Neutron School
16 - 22 August 2009, AINSE/ANSTO, Lucas Heights

The AONSA Conference incorporated the Neutron Winter School (Nanotechnology) and 
the 3rd Powder Diffraction School at Lucas Heights. The school provided training for 
newcomers to neutron scattering focusing on nanoscience. 

This School was attended by 41 PhD students and post doctoral researchers from Australia, 
New Zealand, Taiwan, Korea, Japan, Singapore, Malaysia and Indonesia. 

AINSE provided travel and accommodation support for 20 of the attendees from member 
universities. 

NCTA: 16th Conference on Nuclear and Complementary Techniques 
of Analysis
25 – 27 November 2009, AINSE, Lucas Heights

There were 88 participants at the 16th AINSE Nuclear & Complementary Techniques of 
Analysis Conference held at AINSE, Lucas Heights. Of the 88 NCTA participants, 16 were 
from ANSTO and 72 from member universities. The participants included 40 students. 

The program consisted of 34 oral presentations and 62 posters. The conference highlighted 
areas such as environmental science, bioscience, advanced materials and analysis, 
nanotechnology, and ion beam science. Guest speakers included Professor Andy Pitman, 
who spoke on Recent developments in climate science and climate projections and 
Professor Ian R. Gentle, who spoke on Science at the Australian Synchrotron.

AINSE is grateful for the ! nancial support from the ARNAM and ARCNN as well as the 
sponsors and exhibitors who attended the conference.
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AANSS 2009: 8th AINSE/ANBUG Neutron Science Symposium
7 – 9 December 2009, AINSE, Lucas Heights

The goals of AANSS 2009 were

• to present some of the best recent results in Australian and international neutron 
scattering science;

• to promote graduate student research activities;

• to engage local researchers, especially students, in the possibilities and practice of 
neutron scattering methods; 

• to highlight the capabilities of the new OPAL neutron beam facility at Lucas Heights, 
both at the date of the Symposium and in the near future;

• to highlight the complementarity of neutron and x-ray scattering, particularly synchrotron 
x-ray scattering. 

The Symposium attracted 85 participants, including 26 from ANSTO, 53 from universities, 6 
from non-AINSE member organisations. The participants included 22 students. The program 
included 40 oral and 42 poster presentations. AINSE is grateful for the ! nancial support from 
the following sponsors: MMSN; Moreton Bay Scienti! c Pty Ltd; Oxford Instruments Pty Ltd and 
Stanton Scienti! c.

International Conference Travel Scholarships
These scholarships usually provide up to $900 as a travel and accommodation subsidy 
for students and post doctoral fellows from AINSE member universities who wish to 
present their AINSE supported research at an international meeting. Sixteen international 
travel scholarships were awarded during the year to students and a post doctoral fellow. 
Special arrangements, which provide for a highter level of funding, were made for students 
attending the International Conference on Neutron Scattering (ICNS).

Consideration was given to two research groups which were awarded beam-time at ISIS 
during 2009 and had not been able to secure Access to Major Facilities funding.

Details are provided in the following table.

Awardee UNI Conference/Facility Month Amount

Ms Liz Abbey SYD IODP - New Ventures in Exploring Scienti! c Targets, Bremen September $565

Mr Mark Ashford WOL 7th AFMC International Medicinal Chemistry Congress, Cairns August $500

Ms Mirjana Dimitrijev QLD ICNS, Knoxville  May $1,919

Ms Glenna Drisko MEL 15th International Sol-Gel Conference, Porto de Galinhas  August $900

Prof Evan Gray  GRI ISIS July $2,650

Prof Erich Kisi NCT ISIS June $8000

Mr Ryan Mills MEL ICNS, Knoxville  May $2,114

Dr Manickam Minakshi  MUR 60th Annual Meeting of the International Society of Electrochemistry, Beijing August $300

Mr Ashley Natt ADE 11th International Paci! c Science Inter-Congress, Tahiti  February  $900

Mr Wei Kong Pang  CUR  ICNS, Knoxville  May $2,244

Mr Rangam Rajkhowa DEA 10th Asian Textile Conference Ueda May $1282

Mr Thomas Saerbeck UWA ICNS, Knoxville  May $2,097

Mr Neeraj Sharma SYD ICNS, Knoxville  May $2,097

Mr Mark Styles MEL ICNS, Knoxville  May $1,450

Mr Jimmy Ting SYD ICNS, Knoxville  May $2,097

Ms Claire White MEL ICNS, Knoxville  May $660

Mr Yue Wu SYD ICNS Knoxville  May $2,234

Ms Amy Ziebell Nuclear Science Symposium and Medical Imaging Conference, Orlando November $900

For more information about International Travel Scholarships see AINSE’s web-site 
www.ainse.edu.au. 


