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• BASIC TENET ; NUCLEAR POWER OF MAJOR IMPORTANCE FOR THE FUTURE

It seems rather probable that nuclear reactions will eventually come to
form the basis for the only satisfactory methods for generating useful energy
on a large scale of production in unlimited quantities for the indefinite
future with minimal disturbance to and pollution of the biosphere. However,
the complete realisation of these objectives may be expected to require many
years of further development before nuclear power systems win complete public
acceptance. There can be little doubt that if and when this situation is
achieved Australia will be a user of and beneficiary from the development of
nuclear power.

• PUBLIC ACCEPTANCE OF NUCLEAR ENERGY

There are three clearly-identified obstacles to the public acceptability
of nuclear energy sources :

• potential for the proliferation of nuclear weapons

• suspected long-term threat to the biosphere from
escape of radionuclides from radwastes

fear of extensive injury and damage, especially
through radiation effects, from a reactor
accident.

There is no doubt that these are matters of genuine and reasonable concern
and that it will require many years of technological investigation and inter-
national negotiation to achieve an adequate level of popular confidence in
regard to their solution. It is most important that the technical community in
Australia should be well-informed concerning the detailed development of the
solutions to these problems.

• ACTIVE PARTICIPATION IN NUCLEAR TECHNOLOGY ESSENTIAL IN ORDER
TO CONTRIBUTE TO SOLUTION OF PUBLIC ACCEPTABILITY PROBLEMS

This in turn demands an adequate level of education for engineers and
technologists in nuclear technology to ensure that a reasonable level of
technical competence should be available at all times within the scientific
and engineering community in Australia, and hopefully, as a consequent outcome,
within the populace as a whole. This should at least facilitate the maintenance
of surveillance and appreciation of the progress towards solutions, but it is
also highly desirable that Australian scientific and engineering bodies should
actively participate in research into solutions to these various questions.
Some of their aspects are indeed already in course of investigation in Australia:
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there is a substantial program on the storage of radwastes, and there is some
interaction with the weapons proliferation problem.

However, to judge from recent, and anticipated further, reductions in
Australia in direct Government-laboratory R&D on nuclear power in favour of
more immediate energy goals and other objectives, future direct participation
by Australian Government laboratories in R&D relating closely to the technology
of nuclear power reactors will be minimal, perhaps for a long time to come.

Nevertheless, a knowledge of the detailed technology of nuclear power
reactors remains of paramount importance for appreciating and solving important
aspects of all three of these major public acceptance questions. Concentration
on the more obvious non-reactor or fuel cycle topics such as radwaste, environ-
ment and control of fissile materials is not sufficient for this purpose. It
is therefore evident that it is important for the development of knowledge and
experience in the nuclear and reactor technology area to be continued in
Australia, and that, in the circumstances as currently evolving, the major
responsibility and initiative for sustaining Australian activity in this field
must henceforth be vested primarily in the tertiary institutions. This is even
more important at the present time whilst there is no nuclear industry to under-
take even a part of this role.

• NATURE OF THE CONTRIBUTION NEEDED FROM THE TERTIARY INSTITUTIONS

It would seem to be, at least to some extent, a Government responsibility
(preferably in partnership with industry) to indicate positive support for
such efforts by tertiary institutions in the nuclear power field and to provide
them with at least a part of the appropriate finance and other backing. One
facet of the government-originated support may be able to be realised through
the vehicle of AINSE. It would seem appropriate, however, to augment this
support by also seeking assistance from appropriate industries, and perhaps by
approaches to States government agencies, especially electricity commissions.

There are essentially two main areas of tertiary institution activity in
need of encouragement in relation to nuclear technology, just as for other
subjects: undergraduate education and post-graduate research. It is a well-
accepted doctrine that success in the former depends upon participation in the
latter, and both aspects are therefore regarded as essential.

The knowledge developed within the tertiary institutions must be very
broadly based and must include the study of both fission and fusion power
reactors. This has already been well developed and successfully demonstrated
in certain tertiary institutions in regard to the plasma physics aspects of
nuclear fusion, and in a broad range of analytical research in the fission
reactor area. It would now seem to be essential to extend these initiatives
to the technological aspects of the whole nuclear power area, fission and
fusion, encouraging a greater level of participation than at present by
tertiary institutions in all areas of nuclear power. Providing it can be
implemented, such a development would in fact represent a considerable net
improvement in the overall situation, since the educational aspect of the
equation would be much better catered for than if the predominant effort
remained concentrated within Government laboratories.

• STEADY DECLINE OF NUMBERS OF APPLICATIONS FOR AINSE GRANTS IN
THE "ENGINEERING" CATEGORY

With very few exceptions (perhaps only one) the applications for AINSE
Grants for researches to be performed in or by tertiary institute groups on
topics falling into the "nuclear engineering" category have related to non-
nuclear entities such as heat transfer and fluid flow, stress and strain,



concrete pressure vessels etc. etc., as though there was an established
principle that actual nuclear entities were more properly classified as
"physics". Since those seeking a progressive career in university-based
physics would seem not to have as their first priority an involvement in the
application of well-established physical principles to technological develop-
ments ("engineering") it is hardly surprising that proposals for nuclear-
related researches on engineering topics have not been forthcoming from the
science-based faculties. On the other hand, as indicated, the conventional
"engineering" faculties do not seem to view nuclear processes as being any
part of their direct responsibilities. It may well be that for the very
reason that academic staff in engineering faculties in Australia did not have
a background of direct experience of actual nuclear entities that they have
not in general been in a position to generate research proposals in the nuclear
areas.

Furthermore, from the viewpoint of the tertiary institute the non-nuclear
topics may have seemed to have had the 'advantage* that the experimental work
could be performed at the institute and did not require the use of the unique
nuclear facilities at Lucas Heights. However, this really misses the whole
point of the AINSE concept and by-passes the most important of the AINSE
criteria.

It may be (at least in part) this situation which has resulted in the
progressive decline in the numbers of applications for research grants in the
"engineering" category. Certainly these numbers have now reached an all-time
low in the history of AINSE. It is to be hoped that the development of a
stronger nuclear component in the education of engineers in Australia might
eventually result in a recovery of the engineering research grants situation
and that these would be much more truly nuclear in nature.

• NEED FOR GRADUATES IN ENGINEERING TECHNOLOGY AND APPLIED
SCIENCES SUBJECTS TO BE SOUNDLY INFORMED IN REGARD TO
NUCLEAR TECHNOLOGIES

A sound understanding of the essential principles of nuclear physics as
applied to engineering entities such as nuclear reactors (for power or isotopes
production or research purposes), particle accelerators and gamma irradiation
plant, and the immense range of actual and potential uses of radioisotopes in
engineering, including investigative, diagnostic and production applications,
should be an integral part of the basic education of all engineers, technol-
ogists and applied scientists. It is as important for an engineer, whether
civil, mechanical, electrical, or chemical, or other formal specialisation.- ai
also for an industrial technologist or applied scientists, to have an adequate
understanding of the properties and behaviour of nuclear particles and their
associated radiations as of those of all the other physical entities he is
likely to encounter in the application of his skills.

These basic sciences, including those nuclear, are usually covered at an
elementary level, with but minimal experimental work, during early-years
introductory courses; but there should also be opportunities for more
specialised elective courses during later years which would enable the nuclear
speciality to be presented at much greater depth. Such elective courses should
provide a substantial content of student-type experiments on real reactors and
accelerators, including actual operation of the machine as well as use of its
output, in addition to the normal counting-laboratory experiments on radioactive
decay and species analysis, and the study of computer models and electronic
simulations.

As already indicated, during the next several decades, perhaps for the
whole of the next century, important and controversial matters will have to be



considered at the engineering, government and public levels in regard to the
ways in which this most important source of power and industrial technology
may be employed safely and effectively for the benefit of man, and also the
ways in which this same technology may be applied or misapplied to nuclear
and related weapons. For this reason it would be at least as important, if
not more important, for the professional engineer, technologist or applied
scientist, who will not eventually specialise within the nuclear industry to
have a sound and broadly-based grounding in nuclear technology as it would be
for those who will in due course enter the nuclear engineering field. These
last will acquire all the specialist training they need for their actual jobs
with electricity commissions and related industries from appropriate in-service
industrial training courses and from on-the-job experience. However, even in
this situation such specialists may be less likely to have the opportunity of
gaining a really broad education in nuclear technology once they have left
their tertiary institution on completion of their first degree. The immediate
needs of an electricity commission, for example, to install and operate a
'well proven' nuclear power reactor system would only call for specialised
knowledge of the particular system purchased. The great range of nuclear
technology issues falling outside this relatively narrow speciality would not
be expected to attract much, if any, attention and effort.

This gap could no doubt be filled to some extent by Masters' Degree
courses based extensively on teaching and course-work (as opposed to all-thesis
degrees), but only a relatively small proportion of engineers may be expected
to undertake such courses, especially in the present 'anti-nuclear' climate,
and moreover, attendance might tend to be confined to those having a particular
job-related desire for specialist education.

• NEED FOR PROVISION OF TEACHING-DEDICATED FACILITIES AT LUCAS HEIGHTS
FOR PURPOSES OF EDUCATION IN NUCLEAR TECHNOLOGY

The nuclear facilities at Lucas Heights are already used for teaching
purposes to a limited extent e.g. the Moata reactor. However, by means of a
quite small additional expenditure on a relatively simple range of auxiliary
apparatus along the lines of that already developed and in use in association
with British (and no doubt other) Universities' reactors, it would be a
straightforward matter to produce a nuclear technology teaching facility
suited to the uses of all Australian tertiary institutions (including ASNT)
which would be at least the equal of overseas installations. Because of the
existence on the same site of a relatively high-powered research reactor
(HIFAR) as well as the ^.ow-power Argonaut-type unit (Moata), together with a
subcritical assembly (ASNT) and several accelerators and special-purpose
nuclear detection and counting facilities, it would be easily practicable to
produce teaching-experiment arrangements which would provide more scope and
greater flexibility than is attainable at any one of the British Universities
reactors installations taken by itself.

These facilities would be as easily accessible to students bated at tertiary
institutions in Sydney as are 3 of the 5 British Universities reactor facilities
to their own parent universities (the other 2 are very close indeed to, or
within, the university campuses). There is no doubt that the total installation
could be almost equally useful to tertiary institutions in other Australian
capital cities through the organisation of residential weeks.

When planning such potential applications for Lucas Heights facilities
consideration should also be given to the possible uses of thermohydraulics and
other non-nuclear facilities. In general it would be expected that, for teaching
purposes, such facilities would be better installed at the teaching institute
itself. However, for research projects the situation might be quite different,
and the unique facilities at Lucas Heights for investigating two phase flows



(including use of nuclear measurements) and flow instabilities, boiling burnout,
and blowdown and containment, should be seriously considered as vehicles for
possible tertiary-institute research projects. The possibilities for using the
in-pile pressurised water or boiling loop should also be considered in this
connection.

• PROVISION OF FUNDS AND EFFORT TO IMPLEMENT THE
TEACHING-FACILITIES PROGRAM

As indicated above, it seems possible that the Commission will decide to
terminate all its R&D relating to nuclear power reactors: if this turns out to
be the case it would seem that the Commission then has a consequential respons-
ibility to make provision for the future development of this subject, which it
had until only a few years ago seen as its major objective, to be adequately
taken up by the tertiary institutions. For this reason it would seem appropriate
for a measure of Commission budgetary and manpower resources to be assigned to
these purposes for use in association with corresponding allocations to be made
by the tertiary institutions themselves as a component of the development of
relevant teaching courses. Such an allocation of Commission effort would seem
to be entirely compatible with its present policy which is believed to be to
limit the expenditure of effort and resources on fission-reactor-related matters
to the operation and use of the Commission's research reactors: their use for
teaching would be one of their important applications.

• NEED TO MAKE MAXIMUM USE OF DWINDLING NUMBERS OF EXISTING LUCAS HEIGHTS
STAFF HAVING REACTOR TECHNOLOGY EXPERIENCE IN INITIAL DEVELOPMENT OF A
TERTIARY-INSTITUTION-BASED NUCLEAR TECHNOLOGY PROGRAM

There has been a rapid decline during recent years in the number of AAEC
staff specialising in nuclear-reactor-related aspects of nuclear technology due
to retirements and transfers to other types of work. It is considered most
desirable to make maximum use of the considerable talents and abilities of the
residual reactor-knowledgeable staff to help to establish soundly-based programs
of tertiary education and tertiary-institution research in the nuclear technology
field.

During the initial development of the teaching programs such staff could
pass on the benefits of much existing experience gained through ad-hoc teaching
of nuclear technology to various itinerant students, and could greatly assist
in the development of safe and useful teaching experiments within and around the
existing nuclear facilities.

As experience developed and further losses of Lucas Heights staff occurred
it would be expected that the staff of the tertiary institutions would take
over an increasingly direct role and responsibility for the use of experimental
equipment, as they do in the overseas nuclear technology teaching facilities.

The direct teaching abilities and experience of Lucas Heights staff (as
opposed merely to helping devise equipment) should also not be overlooked. This
could be an especially valuable contribution in the event of a resuscitation of
the ASNT reactor technology courses e.g. for SE Asian students. A revitalized
ASNT course, really well backed by an extensive teaching-experiment program,
could be most attractive to the developing countries.

• NEED FOR A SURVEY OF EXISTING TERTIARY COURSES IN WHICH NUCLEAR
TECHNOLOGY SUBJECTS ARE TAUGHT

It would seem to be most desirable to find out on the basis of a systematic
approach just what is already taught to undergraduates in first-degree and
diploma courses throughout Australia. To this end advice will be sought from



appropriate departments in tertiary institutions and consideration given to the
making of a survey using a questionnaire or other suitable method. Possibly
such a survey should be made through the agency of AINSE.

It could be that, at a later date, a conference of those concerned could
usefully be convened to discuss possibilities for future development. An
essential precursor to such a meeting would be some indication of positive
support from the Commission.

• SCOPE FOR CONTRIBUTIONS BY AUSTRALIAN TERTIARY INSTITUTIONS
TO THE INTERNATIONAL RESEARCH EFFORT ON THE PROBLEMS OF
NUCLEAR POWER TECHNOLOGY

As has already been indicated, it is most desirable that tertiary institute
staff concerned with the teaching of nuclear power technology, and if possible
also a quota of post-graduate students, should participate in the international
research effort on the problems of nuclear power. The research in which the
tertiary institutions might engage would not be expected to provide any direct
input to a commercially-developed nuclear power program. The main direct
function of such research would relate to, and perhaps even be absorbed into,
very much earlier phases of the basic development of the various nuclear power
concepts, not indeed necessarily connected with the actual systems to be pur-
chased for use in particular Australian applications: the indirect function
would be the provision of background and stature to the teaching program. Any
R&D, especially D, directly affecting power plants actually to be purchased for
use in Australia, e.g. detailed new features, post-construction operational
support, would be essentially the responsibility of the vendor.

Opportunities for tertiary institutions to contribute significantly,
through research, to aspects of an advancing technology, as a result of only
modest expenditures of practical effort coupled with considerable innovative
thought and analysis, seem more likely to be available at the very early stages
of an engineering development than during the period of its eventual commercial
exploitation (cf today's thermal fission power reactors). At this later stage
substantial changes to basic concepts are impracticable and the R&D work
remaining to be performed falls predominantly at the very costly "D" end of the
spectrum, an area of work most appropriate to the laboratories of commercial
organisations and research associations. In the case of nuclear power it would
thus seem that, as progressively futuristic schemes are considered, the scope
for influencing basic concepts increases as approach is made towards the more
remote end of the range of systems spanning thermal fission burners, converters
and near-breeders, through fast fission breeders and fusion, to fusion/fission
systems.

• FUSION POWER REACTORS : VERY LONG TIME NEEDED TO DEVELOP ECONOMIC
REACTORS ; HYBRIDS MOST PROBABLE FIRST DEVELOPMENT

Although possible in principle, it seems rather unlikely that, during the
early stages of their development, nuclear fusion reactors will be developed
which operate in the 'pure fusion1 mode and which might seem to offer, as an
attractive alternative to nuclear fission reactors, nuclear fusion reactors
which would produce no fission products and no transuranic elements. Rather,
hybrid reactors complementary to thermal and fast reactor systems seem to be
the most probable early development. Such hybrid systems will contain many
or all of the problems and technologies of fission systems and will exist in
association with, and supply fuel to, fission reactors. There is therefore
no question of being able to abandon interest in fission power reactors and to
concentrate exclusively on fusion as a hopeful total replacement for the
unpopular fission program.



Nuclear fusion power is undoubtedly a very speculative prospect. Although
it is most probable that energy 'break-even' will be demonstrated experimentally
within the present decade, the development of a practical and economic fusion
power reactor, even of the less demanding hybrid type, which can effectively
penetrate the energy market, may take far longer than the 30 years often
suggested. Nevertheless, the potential for energy production offered by the
fusion process is so important as a long-range target that it seems highly
improbable that the world-wide guest for its solution will not be sustained.

• SCOPE FOR RESEARCH IN AUSTRALIA ON FUSION REACTOR TECHNOLOGY
AND ITS CLOSE ALLIANCE WITH FISSION REACTOR TECHNOLOGY

Although the technology directly needed for the creation of terrestrial
thermonuclear reactions (magnets, "vacuums" etc.,; reacting nuclei mobile,
reaction through inter-nuclear collision) is very different indeed from any of
the methods and techniques of fission reactors (reacting nuclei "anchored" in
solids and liquids : reactions initiated by diffusing neutron "gas"), the exploi-
tation of the D-T reaction (the only thermonuclear process which seems likely to
be feasible in the foreseeable future) for the purposes of practical power pro-
duction has, for quite fundamental reasons, (viz. 80% of the efflux energy
carried by neutrons, and need to breed tritium and extract heat) to depend on
close association with ancillary neutronic and thermal processes having many
similarities with those of fission reactors. Moreover, as already mentioned,
there would seem to be a strong probability that fusion reactions will come to
be used in close alliance or symbiosis with fissile systems, either within the
one machine, or through interchange of materials (fissile, tritium etc.) between
separate power plants. Therefore in considering the spectrum of investigative
work appropriate to the combined efforts of tertiary institutions and government
laboratories having interests in the nuclear energy field it is important to
recognise the essential continuity of the whole subject of nuclear power,
embracing both fission and fusion, and to realise that its development has to
be planned as a unity.

It is therefore necessary for those wishing to work on the early investi-
gative research stages of new forms of nuclear power to be well versed in the
achievements and current ideas relating to fission reactors and perhaps for
some individuals to participate in on-going research in selected aspects in
this field, but for others to look for opportunities for linking these fission
reactor ideas with the special problems posed by the practical exploitation of
thermonuclear plasmas.

At Lucas Heights in the Nuclear Technology Division a very small effort is
being applied to an experimental investigation of the behaviour of 14 MeV (i.e.
"fusion") neutrons in assemblages of nuclear materials representative of fusion
reactor configurations. This program makes use of the fortunate circumstance
that there exists at Lucas Heights a large radiation-proof cell of internal
dimensions 20 i x 12 m x 9.5 m equipped with a split-table arrangement able to
carry many-tonne loads which was built for a critical assembly program now
discontinued. This is an ideal laboratory for such experiments. There is also
available an accelerator-type neutron generator which can produce around 10 x l

neutrons/second of 14 MeV energy from the D-T reaction which will form the basis
of all foreseeable fusion reactors. There are also extensive stocks of nuclear
materials in convenient form e.g. uranium, thorium, beryllium, graphite, wax
blocks etc. Plans are being made, and preliminary tests performed, to enable
the preparation of appropriate volumes (e.g. around a cubic-metre) of lithium
compounds in which tritium production can be directly measured using appropriate
lithium-containing detector elements. Neutron population densities will also
be investigated.



The experimental program has yet to be formulated in detail although
preliminary tests of the neutron generator, neutron multipliers and tritium
counting techniques are already in progress. In particular, it is expected to
devise "benchmark" tests of materials arrangements which can be used to verify
methods of calculation. It is expected that blanket arrangements appropriate
both to 'pure fusion1 and to 'hybrid' (fission-fusion) reactor schemes will be
investigated. It seems quite possible that it will be feasible to devise tests
which can contribute to the study of schemes for major overseas experiments such
as INTOR.

It should be noted that the scale and scope of this work is very similar to
that currently in progress in several overseas laboratories, but particularly
relevant to the purposes of this paper is the fact that a closely similar study
has already been in progress for some years at the Birmingham Radiation Centre
(University of Birmingham) as a Physics Department research project. It is
undoubtedly the case that there are excellent prospects for collaborative work
in this field with suitable departments of Australian tertiary institutions,
whose active interest is hereby invited. There are numerous complementary parts
to the work, both theoretical and experimental, and a long series of major
experiments is in prospect. This program could form the basis for numerous
tertiary-institute-initiated MSc, ME and PhD projects.

• INITIATIVES NECESSARY FOR THE DEVELOPMENT OF EDUCATION IN NUCLEAR
POWER TECHNOLOGY IN AUSTRALIAN TERTIARY INSTITUTIONS

The Australian Institute of Nuclear Science and Engineering has as its
leading objectives :

(a) To carry out research and investigations in connection with
matters associated with uranium or atomic energy;

(b) To arrange for the training of scientific research workers
and the establishment and award of scientific research
studentships and fellowships in matters associated with
uranium or atomic energy;

To judge from the steady decline in interest in making applications for
AINSE Grants in the engineering field, it would seem that, unless this "training"
aspect is pursued to its "grass roots", and active steps taken to ensure that
training for research in atomic energy is positively cultivated at the under-
graduate level, there will be neither sufficient knowledge nor adequate motivation
for academics or potential research students to devise appropriate research
proposals in the nuclear engineering area. It would seem that it is no longer the
case that work and ideas in this field will develop spontaneously on account of
the intrinsic interest of the subject. Those years have gone.

It would thus appear to be essential, if the expressed objectives of AINSE
are to be further sustained and indeed, so far as research in nuclear engineering
is concerned, resuscitated, for both the Commission and the Institute, in their
respective areas of responsibility, to take positive action to develop an
increased level of activity in nuclear energy related matters within the tertiary
institutions.

No doubt much could be achieved through the initiatives of the Commission
and the Institute acting together without additional assistance, but it is also
for consideration that these bodies should also initiate approaches to other
organisations which might be expected to have a direct concern with nuclear
energy in the not-so-distant future, especially indusf-ry and electricity
commissions, with a view to seeking cadetships, post-graduate research awards,



and, perhaps, direct funding of infrastructure support for the appropriate
experimental facilities at Lucas Heights and perhaps elsewhere.

• CONCLUSIONS

The essential propositions contained in this paper may be summarised as
follows :

• Nuclear power will eventually become of major importance throughout the
world, and in due course Australia will also become a substantial user
and beneficiary.

In fact, it can probably reasonably be claimed that nuclear energy is
the single matter of most serious concern to mankind and that it
demands an appropriate depth of study by all responsible people.

• There are many remaining problems in need of solution before full
public acceptance of nuclear power and its ramifications can be
achieved.

• Although Australia has no nuclear power reactor program at the present
time, because of her uranium reserves she does have substantial
responsibilities in the world nuclear scene: an indigenous competence
in nuclear technology is an essential factor if she is to contribute
effectively to, and participate intelligently in, the solution to
world problems related to nuclear power.

• To achieve this there should be an infusion of education in nuclear
technology into the output of engineers and technologists from tertiary
institutions, and this must be appropriate to several decades into the futui

• This infusion should not be superficial and should include substantial
experience of using major nuclear machines.

Excellent facilities exist, or could readily be provided, at Lucas
Heights to aid tertiary institutions in this endeavour.

• Besides undergraduate education there should be active participation
by Australian tertiary institutions in research into nuclear
technologies: many excellent opportunities exist for developing
post-graduate research projects in nuclear technology.

• The technologies studied should include both fission and fusion,
viewed as a continuum, and in addition attention should be paid to
the many existing and potential uses for nuclear technology in
engineering diagnosis, investigation and production.

• The principal expressed objective of the Australian Institute of
Nuclear Science and Engineering is to promote research in atomic
energy: this objective seems decreasingly likely to be achieved
so far as the "nuclear engineering" component is concerned unless
a positive initiative is taken to place more emphasis on undergraduate
education in this specialist field, which would seem to be a matter
which the Institute could influence, at least indirectly, as a
component of its explicit "training of research workers" objective.

• The functions and powers of the Commission under its Act of Parliament
also include arranging for "the training of scientific research
workers" in relation to atomic energy and the making of "arrangements
with universities and other institutions or persons for the conduct



10

of research" on atomic enexTy, which would seem to empower the Commission
to encourage and support the Institute in such endeavours in relation to
recognising undergraduate education in nuclear technology as an essential
precursor to "training of research workers" and influencing the tertiary
institutions to place more emphasis on this subject.

• The Institute and the Commission should be asked to consider taking suitable
separate or joint initiatives to seek the active support of appropriate
external bodies, including in particular industry and electricity commis-
sions, to provide cadetships and post-graduate research awards in the
nuclear engineering area.
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Abbreviated titles used in the text :

AINSE = Australian Institute of Nuclear Science & Engineering
(established in December, 1958 : supported and funded by
17 universities and the Australian Atomic Energy Commission :
major objectives are to ensure that universities and similar
organisations in Australia would have direct access to the
special facilities (including nuclear reactors, accelerators & other
equipment) installed at the AAEC Research Establishment
(Lucas Heights), and that active cooperation in research and
training in the nuclear field would be encouraged between all
the organisations in Australia with interests in this area).

ASNT = Australian School of Nuclear Technology
(established March 1964 and located at Lucas Heights, near
Sydney : a cooperative enterprise of the University of
New South Wales and the Australian Atomic Energy Commission).
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