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SUMMARY

AINSE (Australian Institute for Nuclear Science and Engineering) was created in 1958 as a consortium of nine
universities and the then Australian Atomic Energy Commission (AAEC) to develop research projects associated
with the use of atomic energy. In 1999 AINSE remains strong, but has increased its membership to include 35
Australian universities and 1 New Zealand university. AINSE's role has been to facilitate access by researchers
in universities to the facilities of the ANSTO Laboratories. Over the years the emphasis of the research projects
themselves has shifted from those related to nuclear physics and the solution of problems associated with the
development of nuclear energy, to projects where the emphasis is on the application of nuclear and nuclear related
techniques to problems in a wide range of areas, including biomedical science and the environment.

AINSE has reached a 40-year milestone and is about to enter the next millennium (and the next 40 years) at a
time when ANSTO will host a new and modern reactor and the application of basic sciences to the biological
areas is tipped to become the major focus of scientific discovery. Increasingly the environment becomes a source
of major concern for everyone and the subject of a large component of research. The challenge for AINSE is to
retain existing interests and expertise, but to also develop new ways in which nuclear science can be applied to
these exciting and expanding areas of research.

1. INTRODUCTION

The Australian Institute of Nuclear Science and
Engineering (AINSE) was created as a consortium
of nine universities and the then Australian Atomic
Energy Commission in 1958. The initial
universities involved were the Universities of
Queensland, New England, New South Wales,
Melbourne, Tasmania, Adelaide, Sydney, Western
Australia and the Australian National University.
At the time this would have represented 100% of the
then established universities. There were a few
fledgling colleges in other areas established by a
couple of these universities, but the growth of the
second wave of new universities of the Menzies era
was still to come.

In some universities there were schools or
departments of Nuclear Science or Engineering.
The Lueas Heights laboratories had a newly-

commissioned reactor and had one of the few
accelerators in the country. The mission of AINSE
then is the same as that today - to provide an
organised mechanism for access of university
researchers in the universities and what is now the
Australian Nuclear Science and Technology
Organisation (ANSTO).

Today, however, the membership of the consortium
has grown with the growth of the university system
in Australia; 36 of the 38 universities in Australia
are currently members, with negotiations initiated
with the 37th university to join. The 3 8th university
does not have faculties of science, engineering or
related biomedical sciences. In addition, the
University of Auckland in New Zealand is a
member.

AINSE as an organisation involving the universities
in Australia is therefore almost unique. The only



other organisation of any similarity in scope would
be the Australian Vice-Chancellors' Committee
(AVCC). It would be apparent to observers of both
consortia that AINSE is probably a more cohesive
unit, with goals more common to all its members
than the AVCC.

2.1 AINSE FINANCES

AINSE is not a high budget organisation. AINSE's
main resource is the subscription income from its
members. The basic underlying formula is a
subscription of $2 from ANSTO for each $1 of
university fee income. There are 13 levels of fees
which universities pay, related to the level of benefit
the university receives and ranging in value from
approximately $6,000pa to $60,000pa. The total
income from subscriptions for 1998 was just under
$2M.

In the current research funding operation AINSE has
been able to provide a valuable input as the
managing agent for a series of infrastructure and
equipment grants obtained from the Australian
Research Council. In 1998, for example, AINSE
managed approximately $625,000 of dedicated
grant funding from the ARC and DSIR. Over the
last few years AINSE has successfully managed
grants for Accelerator Mass Spectrometry (AMS),
neutron scattering, support for the ANSTO
Secondary Ion Mass Spectrometry system,
subscription for access to the ISIS neutron
scattering facility in England, and has been a major
player in the Major National Facility grant for the
Plasma Fusion project at ANU.

Australian Government research policy is currently
under intense discussion as a result of the issuing of
the DETYA Green Paper, "New Knowledge, New
Opportunities", on research in the university sector.
The Discussion Paper is strongly oriented towards
even greater cooperation involving all research
providers and users. In the climate initiated by such
major policy statements one would expect an
organisation such as AINSE to be even more
important.

The benefit to AINSE members accrues mainly from
the substantial in-kind contribution of ANSTO
facilities to the collaborative projects. AINSE aims

to provide an estimated 3:1 return to AINSE
members in terms of the ratio of benefits retained to
subscription paid. The subscription level of any
university is determined by maintenance of at least
this level of return over a three year period.

2.2 AINSE GRANTS

The research areas supported by AINSE are those in
which there is opportunity for collaboration with
ANSTO and a need for the use of ANSTO facilities.
Grants of access to AINSE facilities and travel and
accommodation to allow the researchers from the
university to participate in research projects are
made as a result of an assessment of a research
proposal by a Specialist Committee made up of
approximately 50% university researchers and 50%
ANSTO research staff.

The current Specialist groups are Accelerator
Science, Accelerator Mass Spectrometry,
Radiopharmaceuticals and Neutron Irradiation,
Engineering, Materials and Nuclear Technology,
Environmental Science, Neutron Scattering, Plasma
Fusion and Radiation Science. The Specialist
Committees assess applications in their respective
areas and allocate funding which is primarily used to
purchase facility time on ANSTO equipment at
heavily discounted rates. Currently approximately
half of submitted applications are funded.

2.3 POSTGRADUATE STUDENT
SUPPORT

AINSE offers a number of supplements to
scholarships already held by postgraduate research
students where the student's project involves the use
of ANSTO facilities. The stipend supplement is
$7,500pa for the duration of the other scholarship
held by the candidate. The student is funded for
travel and accommodation to work at ANSTO for
two periods each year. In addition, the student is
awarded the equivalent of $5,500 in facility time on
the appropriate ANSTO facility.

A member of ANSTO research staff becomes a co-
supervisor of the candidate's project, and the
candidate gains experience working in a non-
university research environment. In practice there is
significant commitment to the project from the



candidate, the university and ANSTO, and a project
developing well will often attract facility support in
excess of the $5,500 allowance.

2.4 AINSE CONFERENCES

A major activity of AINSE is the organisation and
management of a number of workshop/conference
activities which coincide with the areas represented
by the Specialist Committees. Currently AINSE
organises the following:

AINSE Nuclear and Particle Physics Conference
Conference on Nuclear Techniques of Analysis
Symposia on Advances in Radiopharmaceuticals

Nuclear Techniques Environmental Science
Conference
Plasma Physics Symposia
Workshops on Quaternary Science
Radiation Science Conference

as well as a variety of topical workshops on such
areas as Small Angle Neutron Scattering, SIMS
Analysis, and so on.

In 1998 a major effort went into the organisation of
the 40th AINSE Anniversary Conference. This was
very topical in that it provided a review of AINSE
activities up to the time of the announcement of the
building of the new reactor.

In recent years AINSE has cooperated with other
organisations, particularly the Australian Institute of
Physics, in respect of its Congress, and the
Australian Vacuum Society, to ensure topical
conferences can attract both good contributions and
good attendance. Also AINSE has been involved in
the organisation of major international conferences;
e.g. the Internationa] Conference on Radiation
Research which will be held in Australia in 2003.

2.5 AINSE WINTER SCHOOL

A few years ago AINSE turned its concern at the
relatively low representation of nuclear science and
technology in undergraduate curricula into the
AINSE Winter School. Several schools have now
been successfully organised. Each school involves
one senior undergraduate from each member
university attending at ANSTO for a four-day

intensive experience. This involves the attendees
conducting a substantial experiment on four major
ANSTO facilities, analysing the results and
preparing a report. The attendees work in groups in
a team situation and are instructed and supervised
predominantly by ANSTO staff members. The
latter donate their time in preparation and delivery,
including a weekend of experiments.

Feedback from attendees has been very positive
with reflections of enjoyment of the social and
scientific experience. A major outcome has been the
number of attendees who have expressed surprise at
the range of facilities available at Lucas Heights and
particularly at the range of non-nuclear areas of
research in which the techniques .associated with
nuclear science and technology have application.

3. THE AINSE OF THE
NEXT MILLENNIUM

The future role of AINSE is, of course, one of
speculation, but developments entering the year
2000 point to a solid future for the collaboration
with ANSTO. The main basis for this is, of course,
the decision to build a new reactor. This will be a
more energetic source than HIFAR and as such will
provide a more extensive range of experimental
facilities supported by more intensive neutron
beams and irradiation facilities.

Coupled with this will be a more intense effort
worldwide in a range of cross-disciplinary scientific
research areas. The study of underlying effects of
environmental problems will be essential as our
world struggles with possible global warming,
coupled with the effects of overindulgence in
chemical control of agriculture. There will be an
increasing emphasis on our wish to understand the
future, particularly in climatological terms, by
studying our past. Similar techniques will be
applied to attempts to understand the history of
mankind - in both instances techniques such as
AMS and neutron activation analysis will provide
the isotope ratio sensitivities important in the dating
of scientific material.

More importantly, there will be an increase in the
use of nuclear oriented techniques in biomedical and
molecular biochemical research. Medical science at



the molecular level is becoming more and more
sophisticated in its application and isotope tracers
and their detection will be increasingly important in
mapping biomolecular reactions and in the highly
localised delivery of possible radiotherapy.

In the last 20 years there have been incredible
changes in visualisation technology. These
advances have yet to be applied to aspects of
autoradiography. Cell reactions and gene
technology will benefit from such studies over the
next 20 years.

We can get some idea of what is likely to be the
areas of major development by looking at some of
the work being done today. The examples to follow
are all taken from the 1998 AINSE Annual Report.
Perhaps a topic for the 2010 ANA conference might
be to compare some of what I will briefly describe
now with entries in the Annual Report of AINSE for
that year.

Applications involving the use of Accelerators

3.1 Aerosol Characterisation

A major source of the irritants associated with
atmospheric pollution is the incidence of aerosols.
Many of these particles with diameters of less than
2.5 microns can penetrate into the lungs. They are
readily dispersed from their source by atmospheric
action and they are of sizes which can react with and
scatter solar radiation.

A group at UNSW led by Dr Gail Box is using
accelerator techniques such as PIXE and PIGME to
characterise the constituent aerosols in Sydney's
atmosphere and relating these to the spectral
absorbance and scattering of solar radiation.

3.2 Nitrogen in Biological Material

In a unique and unusual application of accelerator
analysis to biological materials, a group at the
University of Western Australia is measuring
isotope ratios for nitrogen in a reaction associated
with the protein content of animals. This is related
to the well-being of free ranging animals and to the
resources needed for reproduction and hence
conservation of the species.

3.3 Accelerator Based Mass Spectrometry

Radiocarbon dating using AMS has been used in a
variety of environmental applications. A question
being considered is the extent to which parts of the
coastal regions of the Antarctic became ice-free in
the recent past. A University of Newcastle group
led by Professor Eric Colhoun is using fossil oil
regurgitations from the stomachs of snow petrels in
an attempt to date some of the ice-free events. The
regurgitated oil accumulates at the entrance to the
birds' nest and dating using carbon isotope ratios of
the accumulations will indicate when the region was
ice-free.

Current results indicate the region was ice-free only
about 3500 years ago. This is a much younger age
than anticipated and have really only opened the
questions, not answered them.

3.4 Neutron Activation Analysis

Stalagmites preserve excellent records of climate
change. Another group at The University of
Newcastle led by Dr Russell Drysdale is studying
stalagmites from caves in central NSW from which
continuous paleo-environmental records extending
over tens of thousands of years can be obtained.
Neutron activation is used to establish uranium-
thorium dates for the growth of the stalagmite.
Current indications give a growth period preserving
the paleo-environmental record in excess of 100,000
years. More detailed studies of the climate change
plus other indications of hydrological soil and
biological conditions will follow.

3.5 Materials Science

Superconducting materials have been around for
some time, but the problems of low temperature
requirements and materials themselves have limited
their application to highly specialised situations.
The high temperature ceramic superconductors have
the potential to relieve some of the problems of the
low temperature environment, but their current
capabilities and material properties are also limiting.

Neutron irradiation can introduce defects into a
ceramic superconductor in a way which contributes
to the pinning of the magnetic flux and an increase
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in the current carrying capacity. Professor S. Dou
and his group at The University of Wollongong are
conducting extensive studies of this effect using
ANSTO facilities and AINSE support.

3.6 Neutron Scattering

The current facilities for neutron scattering allow a
range of structural studies. Current planning for the
new reactor envisages a possible large expansion in
the range of facilities available.

Through AINSE, Australian researchers can gain
access to major facilities overseas as a prelude to
some of the studies which the new facility might
provide. Neutron scattering will be a major source
of experimental observation of structural changes,
including phase changes and stoichiometry for a
variety of materials which respond better to neutron
than to x-rays or electrons.

3.7 Radiation Science

Free radicals are important components of the role
of antioxidants in foods and chemical reactions in
the atmosphere. Dr Karl Cornelius of The
University of Adelaide is concentrating on the latter,
developing one of the first comprehensive studies of
the reaction of the types of free radicals generated
photochemically in the atmosphere with a group of
peptides indicative of the range of products
commercially used in Australian agriculture.
AINSE's role has been to provide access to pulsed
electron accelerators for pulse radiolysis
experiments. These allow the chemical changes
produced by the free radicals to be followed at short
time scales. From the initial reaction rates deduced
it is possible to untangle the highly complex range
of reactions occurring in atmospheric processes.

3.8 Radiopharmaceuticals

This represents an area in which we can expect
major developments over the next decade. Typical
of studies to come are the types of experiment
developed by Dr Suzanne Smith and coworkers at
ANSTO and several researchers in universities
(Associate Professor Jim Camakaris of The
University of Melbourne and Professor Alan
Sargeson of ANU). 64Cu has a role to play in a
number of cancers and other diseases such as
Alzheimers and Parkinsons disease. By labelling
proteins with 64Cu and following reactions,
pathways for copper metabolism can be followed.

64Cu can also be attached to certain cage structures
which themselves attach to antibodies which
recognise, for example, colon cancer. This then
delivers therapeutic radiation right to the cancer
source.

CONCLUSION

AINSE is alive and well and its future looks bright.
Given the current climate for research in Australia,
plus the development of a new reactor, we can
expect continuous development over the next
decade.
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