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1. 2.

MEMBER ORGANISATIONS

IN 1969

University of Queensland
University of New England
University of Newcastle
University of Sydney
University of New South Wales
Macquarie University
Australian Atomic Energy Commission
Australian National University
University of Melbourne
Monash University
La Trobe University
University of Tasmania
University of Adelaide
Flinders University of South Australia
University of Western Australia

LOCATION

Lucas Heights, New South Wales
Adjacent to AAEC Research Establishment

ADDRESS FOR CORRESPONDENCE

The Executive Officer,
Australian institute of Nuclear Science & Engineering,
Private Mail Bag, P.O., SUTHERLAND. N,S.W. 2232

OFFICERS 1969

President
Professor D .E. Caro, Ph.D., F. Inst. P., F.A.I.P.

University of Melbourne

Vice presidents
Professor E .W. Titterton, C.M.G., Ph.D., F.A.A.

Australian National University

Professor M.H. Brennan, Ph.D.
Flinders University (absent from July 1969)

Professor E .0. Hall, Ph.D. F-lnst.P., M.Aus.1.M.M., F.I.M., F.A.I.P

THE AUSTRALIAN INSTITUTE OF NUCLEAR SCIENCE AND ENGINEERING

ANNUAL REPORT FOR 1969

This report records the Institute's activities during
the calendar year, 1969, the eleventh year of operation.
The fourteen universities in Australia, and the Australian
Atomic Energy Commission constituted the AINSE membership,
and each member organisation was represented on the AINSE
Council, the governing body. (Details of membership and
representation are given in Appendix 'A').

The Institute's aims and objectives, adopted when it
was established in 1958 by joint action of the universities
and the AAEC, are to assist nuclear research and training
in Australia, and to make available to the universities, the
facilities of the AAEC Research Establishment at Lucas Heights.
Operations in 1969 were planned to these ends.

The years' activities are detailed in later sections of
the report, but, in summary, the major areas of interest
continued to be radiation chemistry, radiation biology,
nuclear physics, nuclear materials, plasma physics and
neutron diffraction. To assist research and training in
these fields in 1969, the Institute organised and financed
three conferences, provided grants for over 100 research
projects, supported 5 Research Fellows and 8 Research
Students, and arranged for over 400 university research
workers to make use of the facilities at Lucas Heights.

COUNCIL AND COMMITTEE MEETINGS
The Council continued to determine policy matters and

review all AINSE operations. Three Council meetings were
held at Lucas Heights and one (cl/69) at Monash University,
(Clayton, Victoria). During the Monash visit, Councillors
observed the work in progress in the University laboratories
on research projects in the Institute's fields of interest,
and attended the following public lecture sponsored jointly
with the Universitys-

Dr
"Radioisotopes"

J.N. Gregory - Australian Atomic Energy Commission

Executive Officer
E.A. Palmer, B.E.
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The meeting at Lucas Heights in August 1969 (C3/69)
was preceded by a series of visits to laboratories of the
AAEC Research Establishment, and by briefings on research
plans by the Director, Mr. K-F- Alder, and by Mr. G.W.K. Ford,
Head of the Engineering Research Division. On this occasion,
Councillors were able to observe the range of facilities
currently available at Lucas Heights, including installations
provided directly by the Institute.

The Executive Committee met five times during the
year, at Lucas Heights on each occasion. The Committee
determined many matters of continuing business, and advised
Council on all aspects of the Institute's affairs. Member-
ship consisted of the President, the vice Presidents, the
immediate Past President, the Executive Commissioner, AAEC,
and the Director, AAEC Research Establishment, with
alternates appointed for particular meetings.

Specialist Committees in Radiation Chemistry Nuclear
Physics, Heat Transfer & Fluid Flow, and Plasma Physics,
each met in November, 1969, to make recommendations on
AINSE activities in these fields.

FINANCES FOR 1969
The year's activities effectively exhausted the

Institute's small reserves, a situation which the Council
had foreseen from the progressive diminution of these
reserves since 1963. In view of the continuing increase
in activity in the nuclear field in Australia, and the
resulting growth of demands upon the institute's resources,
the Council took action during 1969 to secure additional
income for 1970 and thereafter.

Total expenditure for 1969 exceeded income by
$4,536.54, reducing the funds available at 31/12/69 to
carry forward to 1970, to $797.79. (Cf.$5,334.33
brought forward at 1/1/69). The 'Income & Expenditure
Account for the Year Ended 31st December, 1969', and the
•Balance Sheet as at 31/12/69', attached as Appendices
!B' and 'C1, give details, and the main features may be
summarised as followsj-

(a) From Income & Expenditure Account

Income
Membership subscriptions
Contributions for Research & Training
Other Income

Total Income

$74,000.00
150,000.00
1,883.45

$225,883.45

Expenditure
Operations
Purchase of Assets (equipt. etc.) Net )
(Capital Expenditure less loss )

on sale of assets )

Deficit for year

190,001.36

40,418.63

$230,419.99

$4,536.54

(b) From Balance Sheet

Current Assets at 31/12/69
LESS Sundry creditors at 31/12/69

Net funds available to carry )
forward to 1970 )

Fixed Assets (equipt.) at 31/12/69
(at cost)

$1,643.59
- 845.8Q

$797.79

$239,287.76

The distribution of expenditure for the year 1969
was consistent with the general pattern which has evolved
in recent years, with some variations reflecting the
effects of meeting increasing unit costs (particularly
salary rates and the higher prices of materials and
equipment) from an annual income which has remained
substantially unchanged for several years.

VISITS AND ATTACHMENTS TO LUCAS HEIGHTS
The number of university staff members and research

students visiting or attached to Lucas Heights under AINSE
auspices,reached 400 for the calendar year 1969. The total
time so spent at Lucas Heights exceeded 3,400 man-days for
the year (not including AINSE, staff) , the duration of
individual visits varying from one day to over six months.
The visitors made use of a wide variety of specialised
equipment within the AAEC Research Establishment, and worked
in close co-operation with scientists and engineers from the
Commission, the Institute, and other universities. Visitors
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from centres distant from Sydney were accommodated in
Stevens Hall at Lucas Heights, the com/faience of this
arrangement making a significant contribution to the
effectiveness of the visits, particularly in the use
of HIFAR and the 3 MeV accelerator, which operate on
a 24-hour basis. The Institute was responsible for
administrative and technical arrangements for these
visits, and contributed to the travel costs, as well as
meeting charges made for the use. of facilities. The
practice of making the specialised equipment at Lucas
Heights equally accessible to research groups from all
the member organisations in Australia, irrespective of
distance, was continued as an important matter of policy,

AINSE CONFERENCES 1969
The Seventh AINSE Plasma Physics Conference 1969,

took place at Lucas Heights on 17th and 18th February,
1969, and at the University of Sydney on 19th February,
1969. The occasion brought together 105 scientists
working in Australia in plasma physics and its associated
disciplines, to hear 40 papers and discuss research in
progress. Professor C.N. Wax. '-on-Munro (Physics -
University of Sydney) acted us Conference President and the
Institute was pleased to have Professor P.C. Thonemann of
University College Swansea, U.K., as a distinguished
visitor. The conference covered a wide field of research,
both theoretical and experimental, and review papers
covered work in progress in other countries, including
work on controlled thermonuclear fusion. The titles of
the papers are listed in Appendix 'D1.

The Fourth AINSE Heat Transfer and Fluid Flow
Conference was held in the AINSE Theatre at Lucas Heights,
on 14th and 15th August, 1969. A total of 104 engineers
and scientists from the AAEC, the universities, and other
organisations, attended, and discussed 55 papers dealing
with research currently in progress. A wide range of
topics included fundamental work on turbulence structure
and many papers were presented on problems in heat transfer
in nuclear reactor systems, particularly those involving
two-phase flow. Appendix 'E' lists the titles.

The Second AINSE Radiation Biology Conference 1969
at Lucas Heights, on 24th and 25th November, 1969, was
attended by 40 persons active in a number of related
fields, including radiation genetics and nuclear medicine.
22 papers were presented and discussed, and the participants
were able to gain a detailed picture of the present interests
of the various laboratories. The papers are listed in
Appendix 'F'.

6.

RESEARCH AND TRAINING GRANTS
University work in the nuclear field received

AINSE support in a number of ways, the major means of
assistance continuing to be through AINSE Research &
Training Grants. A total of ninety-seven (97) projects
received grants in the 1969 Series, which were awarded
by Council late in 1968, after considering proposals
submitted by the member universities. These grants
provided funds for meeting costs incurred in using Lucas
Heights' facilities, including travel and accommodation
costs, irradiation costs and other charges made by the
AAEC. The grants also provided some assistance with
the procurement of equipment, materials, and services
required for the particular projects, but it was not
possible to make any contribution through the grants
towards the costs of salaries for persons, working on
the projects.

For the 1969 Series tne Council authorised grants
totalling $110,923, in response to requests amounting to
$193,556. The actual expenditure on Research & Training
Grants in 1969 was $73,919 (cash $43,632; credits $30,287).

Brief descriptions of the projects supported by
Research & Training Grants in 1969 are given in Appendix
'G1. The work covered many fields of research, and most
of the projects involved attachment of members of
university groups to Lucas Heights. AAEC scientists and
engineers, and members of AINSE staff, co-operated closely
with these attached university members, and some of the
projects involved direct collaboration between groups from
different universities.

Most projects were within one or other of the
Institute's main research areas, which are radiation
chemistry, radiation biology, nuclear physics, nuclear
engineering, nuclear materials, plasma physics, and
neutron diffraction. However, a number of other disciplines
were represented, mainly in cases where the work required
the use of special techniques or equipment.only available
at Lucas Heights. In general, grants were not awarded
where the only connection with nuclear work was the use of
radioisotopes as tracers, unless this involved the develop-
ment of new techniques.



The AAEC nuclear reactors HIFAR and MOATA were
both used in AINSE sponsored research in 1969, as were the
two accelerators (3 MeV proton and 1.3 Mev electron).
The Institute continued to add to the experimental
equipment and instrumentation provided for use with these
and other AAEC facilities., particularly where this would
assist several university groups working with the help
of AINSE Research & Training Grants.

The results of work carried out with AJNSE assistance
were reported in scientific and technical journals at the
discretion of the research workers concerned. The Institute
received regular progress reports on the projects and made
these available to the member organisations and to interested
research groups and individuals. This unrestricted
circulation of information arising from AINSE projects
continued as a standing policy, reflecting the fact that the
Institute does not support research which is subject to any
restriction. The publications arising from AINSE sponsored
projects, which appeared in issues of recognised journals
dated 1969, are listed in Appendix 'H'.

The training aspect of the AINSE projects was again
an important part of operations in 1969. Most of the
experimental work on these projects was undertaken by
research students as part of their training for higher
degrees (Ph.D., M.Sc., M.Eng. Sc.) for which they were
enrolled at the member universities.

The requests from universities for AINSE Research
& Training Grants in the 1970 Series, were received in
September, 1969, and Council determined the awards late
in November. Grants for 1970, totalling $142,935, were
authorised, in response to proposals requesting $220,135,
reflecting the continuing increase in the university
research and training effort in the nuclear field.

AINSE FELLOWSHIPS
A change in procedure for the award of AINSE

Research Fellowships was adopted in 1969. in previous
years it had been possible to receive nominations for
these post-doctoral awards at any time, and to consider
each nomination as it arose, but the growing number of
candidates eventually made this system impracticable.
Council decided that nominations should be considered
only twice each year, the,closing dates to be 28th
February, and 31st August. This change became effective
in mid-1969, and the seven candidates nominated by 31/8/69

FISSION .PgpnTTCT DETECTION

This equipment installed on the top of the reactor HIFAR
is used in an experimental investigation of the detection of
elements produced in the fission of uranium. This is a
university project supported by an A.I.N.S.E. Research &
Training Grant (Project 69/47). Fission products from a
piece of uranium foil located in a hollow I tube inside HIFAR
are carried by a gas stream and deposited electrostatically
on a moving wire. The fission products are identified by
measurements of radioactivity using a scintillation counter.
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were considered together, resulting in the award of
one Research Fellowship, to commence in 1970, as
follows:-

Dr. L.E. Carlson (Queen's University,
Ontario and Oxford University) to work
at the Australian National University
and at Lucas Heights, on 'Studies of
nuclear reactions in aluminium and beryllium1.

The Fellowship scheme continued otherwise unchanged,
the awards being tenable for a minimum of two years,
either with a member university, or directly with the
Institute at Lucas Heights. Announcements concerning the
availability of these awards were circulated widely within
Australia and overseas, prospective candidates being advised
that their research projects must be within the Institute's
fields of interest, and would normally be expected to
involve the use of Lucas Heights' facilities. The salary
range continued to be from $5,000 to $7,000 (Australian
currency), and the Institute again offered assistance with
the cost of travel for Fellows from overseas.

Five AINSE Research Fellowships were operative in
1969, the Fellows co-operating closely with research
groups both at Lucas Heights and within the universities.
The following Fellowships were operative:-

Dr. P. Vela (University of Queensland -
Metallurgy)
"Gas bubbles in irradiated materials".
Tenure commenced 1/5/67 - concluded 30/4/69

Dr. T.L. Felmlee (University of Western
Australia •- Chemistry)
"Thermodynamic and structural studies of the
Curium Oxide system"
Tenure commenced 15/12/66 - concluded 14/6/69

Dr. Y.A.E. Bick (University of Tasmania -
Zoology)
"Radiosensitivity of marsupial chromosomes
in relation to stages of the cell cycle"
'Tenure commenced 1/1/68 - Extended for a
3rd year

Dr. M. Dupuy (University of Melbourne -
Metallurgy)
"Effects of irradiation on precipitation
reactions"
Tenure commenced 1/12/68 - Extended to 30/11/70
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Dr. J.A. Barclay (Monash University -
Physics)
"Orientation of radioactive nuclei in
solids at low temperatures"
Tenure commenced 6/10/69 - Extended to
5/10/71

AINSE STUDENTSHIPS
Ten AINSE Post Graduate Research Studentships were

held during 1969, and the conditions governing these
awards remained substantially unchanged. These awards
provided support for outstanding graduate students
engaged on projects in the nuclear field which required
them to spend at least one quarter of their working time
at Lucas Heights. The students held tenure of the awards
with the universities at which they were enrolled as
candidates for Ph.D., and while attached to Lucas Heights
they received considerable assistance from research staff
of the Commission and the Institute. The Studentships
current during the year 1969 were as follows (including
three which terminated early in the year):-

Mr. H. Struve (University of New England -
Chemistry)
"Effect of irradiation damage on optical and
electrical properties of phthalocyanine
crystals"
Commenced 9/1/65 - Concluded 8/1/69

Mr. A. Rainis - University of New South wales -
Chemistry)
"Radiation cation formations on the surfaces
of Group VIII transition metal chlorides"
Commenced 11/1/65 - 10/1/69

Mr. D.L. McDonald (University of Western
Australia - Physics)
"Thermal vibration amplitudes in metals and
the effects of anharmonicity"
Commenced 1/2/68 - concluded 31/1/69

Mr. I.J. Spark (University of Melbourne -
Metallurgy)
"The deformation and fracture of reactor
materials at elevated temperatures'1

Commenced 1/8/66 - extended to 31/7/70

Mr. i.o. Smith (University of Queensland -
(Metallurgy)
"Behaviour of inert gas atoms in metallic

lattices and their effect on metal properties"
Commenced 3/1/67 - extended to 2/1/70

10

Mr. G.J. Broomhall (University of Melbourne -
Physics)
"The study of (n,gamma) and (gamma,n) reactions
for various elements in the Kev region"
Commenced 1/3/67 - extended to 31/12/70

Mr. D.B. Stroud (University of Melbourne -
Physics)
"Measurement of neutron and scattering cross
sections at low and intermediate energies"
Commenced 1/2/68 - extended to 31/1/71

Mr. P.M. Ong (University of New South Wales -
Mechanical Engineering)
"Statistical evaluation of the properties of
two phase flows"
Commenced 27/2/69 - extended to 26/2/71

Miss M.L. Goloinb (University of Sydney -
Chemistry)
"Neutron and X-ray diffraction studies of
complexes of metals with amino acids and
peptides"
Commenced 1/1/69 - extended to 31/12/70

Mr. S.G. Boydell (University of Melbourne -
Physics)
"Studies of the (p,y) and (p,a) reactions of
as trophy sical interest in particular Na23 (p, -y)
Na23 (p,a)"
Commenced 1/3/69 - extended to 28/2/71

A total of ten candidates for AINSE Studentships to
commence in 1970 were nominated by the member universities
in November 1969, and an award was offered as follows:-

Mr. G.E. Murch (Flinders University of S.A. -
Chemistry)
"Atomic diffusion in rion-stoichiometric uranium
dioxide"
Commencing 1/2/70

NEUTRON DIFFRACTION
Members of university research groups in solid state

physics and in chemical crystallography, made continuous
use of the neutron diffractometers installed in HIFAR. To
assist these university people, the Institute maintained
its own neutron diffraction group at Lucas Heights, bringing
the strength up to four members early in the year -
(Dr. F.H. Moore, Mr. D.A. Wheeler, Mr. F.R. Ebdon and
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Mr. R.N. Parton). Running costs (including salaries,
computing, etc.) amounted to $24,646 and a total of
$12,722 was spent in procuring neutron diffraction
equipment.

The reactor HIFAR provided the high intensity
neutron beams which made this work possible, and the AINSE
diffractometers were further developed during the year
to improve the accuracy of the data collected, and to
widen the range of controlled temperatures over which
diffraction measurements could be made.

Two Brookhaven USl Type diffractometers were
delivered early in the year, and these were installed
on the 2 Tan beam hole, one as a fixed wavelength machine
(2 Tan B) and the other as a variable wavelength instrument
(2 Tan A). Both were operated with manual control in 1969,
but work proceeded on the conversion of 2 Tan A to automatic
control using a PDP8 computer on a time-sharing basis with
the AAEC. in co-operation with the AAEC neutron diffraction
group, planning and design work went ahead on the new
polarised neutron facility (4-H5) , and manufacture of major
components was commenced. At an early stage in the planning
of this equipment, the institute decided to use a small
computer to control the unit, as this greatly increased
the flexibility and did not increase the overall cost. A
PDPSL was purchased for this purpose.

In July 1969 the AINSE neutron diffraction group
was housed in a new building near HIFAR, provided by the
AAEC and shared with the Commission's solid state physics
group. The improved offices, laboratory and workshop
facilities greatly assisted the work of the AINSE staff
and the university members attached. The diffractometers
were in full-time use on a 24-hour basis, when the reactor
was at power, and the reactor operating staff provided much
assistance.

By the end of 1969, the range of AINSE equipment
available included three single crystal diffractometers,
one powder diffractometer with an 18 kilogaus magnet, and
a variable temperature cryostat (from liquid helium at
minus 269°C to + 200°C), and a 'small angle1 diffractometer.
Equipment which the AAEC could make available to assist
university work, included an automatic single crystal unit
(6H2) and the small triple axis diffractometer (6Hl).
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STUDY OF RADIATION EFFECTS

A university sbaff member is shown at Lucas Heights
conducting part of an experimental study of radiation effects on
various organic polymers. He is recording the thermoluminescence
of a sample allowed to v;arm up slovly after it has been "irradiated
at liquid nitrogen temperature (minus 196°c) in an electron beam
from the 1.3 MeV accelerator at Lucas Heights.
(A.I.N.S.E. Project 69/69).
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Members of the AINSE neutron diffraction group
took an active part in the research effort, as well as
advising and supervising the university staff and
research students using the techniques. The availability
of this expertise and this equipment, at Lucas Heights,
enabled Australian scientists to obtain data on molecular
structures and magnetic -structures, which could not be
acquired by any other means.

OTHER ACTIVITIES
The continuing AINSE operations included many

other activities in addition to those described above.
The Institute again provided financial support for five
university staff members to attend courses given at
Lucas Heights by the Australian School of Nuclear
Technology (A.S.N.T.), including "Radioisotopes Courses
for Graduates" (4 weeks) and a course on "Neutron
Activation Analysis" (2 weeks). The university staff
members receiving this support are expected to provide
advice and guidance on the use of radioisotope techniques
and NAA within their universities.

The extent of university work at Lucas Heights on
projects using the 3 MeV accelerator and the reactors
for work in nuclear physics increased considerably during
1969. Late in the year, the Council approved the
establishment of an AINSE staff appointment to provide the
technical .assistance needed within the Physics Division of
the AAEC Research Establishment, for these AINSE projects.
Plans to make this appointment were in process at the end
of the year. Work in neutron capture studies and in
fission physics was undertaken by members of several
university groups, in close co-operation with AAEC
physicists and members of the various groups were kept
informed of each other's activities by periodic "status
reports" circulated by the Institute.

Many additions were made during the year to the
special equipment provided by the Institute at -Lucas
Heights for use by university groups. This includes
arrays of instrumentation for data collect-ion, particularly,
assemblies of NIM modules for use in the nuclear physics
work, and additional equipment for pulse radiolysis
experiments based on the 1.3 MeV electron accelerator.
Among the major items was a nine-channel incremental tape
recorder to be assembled into a data acquisition system
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being developed by the Department of Nuclear Engineering
of the University of New South Wales, for use at Lucas
Heights on nuclear noise analysis.

For work in plasma physics in several university
laboratories, the Institute again made available its
ultra-high speed framing camera (4_sequential shots at
intervals and exposures down to 10 '). Arrangements
were also made for other specialised items of equipment
to be made available to universities on short term loan

from Lucas Heights.

Heavy water was again supplied from the Institute's
stock for use in small quantities in university laboratories;
the quantity supplied totalled 24,654 grammes, dispensed in
33 separate deliveries. Other services included the
arrangement of irradiations in the various facilities at
Lucas Heights, and the organisation of special transport
for valuable materials, such as the samples of lunar rock

irradiated in HIFAR.

During the year, the Institute received visits "from
a number of distinguished scientists from other countries,
and provided assistance for Professor P.C. Thonemann
(University College of Swansea) and Dr. J. White (Oxford
University) to travel within Australia, to visit and
lecture at universities with interests in plasma physics
(professor Thonemann) and aspects of neutron diffraction

(Dr. White).

CONCLUSION.
The institute's operations in 1969 were able to

meet only part of the growing demand from the universities
for support in their nuclear research and training
activities, and this was only made possible by exhausting
the financial reserves. The number of man-days spent at
Lucas Heights by university research workers was the
highest yet recorded, and the overall picture was one of
increasing activity, which will be further stimulated by
the introduction of nuclear power generation in Australia,
in the near future. The aims and objectives remained
clearly defined, and the continuing efforts of the
Councillors, the AINSE staff and all the university and
AAEC people involved in these activities/ enabled the
institute to make a real contribution to nuclear science
and engineering in Australia .

' 7\ IAPPENDIX 'A

A.I.N.S.E. COUNCIL, COMMITTEES, AND STAFF 1969

1. AINSE Council
The fifteen member organisations appointed the

following representatives to be members of the AINSE Council
for 1969:- (The Council consists of one representative
of each meniber university, and four representatives of the
AAEC).

Member Standing
Representative

Occasional
Representative

Uni. of Queensland
Uni. of New England
Uni. of Newcastle
Uni. of Sydney
Uni. of New South Wales

Macquarie University
Australian Atomic
Energy Commission

Prof,
Prof
Prof
Prof
Prof
Prof
Prof

H.C. Webster Prof. R.W. Parsons
N.H. Fletcher
E.O. Hall
C.N.Watson-Munro Prof.H.K. Messerle
R.H. Myers (to 6/8/69)
L.E. Smythe (from 7/8/69)
P. Mason

Aust. National Uni.
Uni. of Melbourne
Monash University
La Trobe University
Uni. of Tasmania
Uni. of Adelaide
Flinders Uni. of S.A.
Uni. of western Aust.

Sir Philip Baxter )
Dr. R.G. Ward )
Mr. M.C. Timbs )
Mr. K.F. Alder )

Prof. E.W. Titterton
Prof. D.E. Caro
Prof. R. Street
Prof. D. Elwyn Davies
Dr. G.K. Cheesman
Prof. D.O. Jordan

M.H. Brennan

Prof. R.E.B. Makinson
Dr. J.N. Gregory
Mr. W.B. Lynch

G.L. Miles
J . ParryDr

Mr J.R. Stewart

Prof. H.W. Worner

Prof.
Prof.

Prof. D.J.M. Bevan
D.J. Allen-Williams

The Council met four times in 1969, as follows:-

Cl/69 on 27/2/69 at Monash University
C2/69 on 29/5/69 at Lucas Heights
C3/69 on 28/8/69 at Lucas Heights
C4/69 on 27/11/69 at Lucas Heights

2. Executive Committee
The Executive Committee, in exercise of powers delegated

by Council, conducted much of the Institute's continuing business
at its five meetings in 1969 (6th February, 17th April, 17th July,
25th September, 6th November, all at Lucas Heights). Members of
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the Committee ex-officio, were the President, the two Vice
Presidents, the immediate Past President, the Executive
Commissioner AAEC, (Mr. M.C. Timbs), and the Director,
AAEC Research Establishment (Mr. K.F- Alder). Members
appointed for particular meetings in the absence of standing
members, were Dr. G.L. Miles (17/7/69), Mr. W.B. Lynch (6/2/69),
Mr. J.R. Stewart (all except 6/2/69), and Professor R. Street
(6/11/69).

3. Specialist Committees
The Specialist Committees advised the Executive

Committee and the Council on matters concerning their fields
of interest, particularly on the award of research and training
grants and the organisation of conferences. The membership and
meetings of the four specialist committees established by
Council, were as follows:-

Heat Transfer & Fluid Flow Committee
Hi/69 on 5/11/69
The President
Professor R.A.A. Bryant
Mr. G.W.K. Ford
Mr. P.N. Joubert
Dr. R.E. Luxton

i

Radiation Chemistry Committee
Rl/69 on 5/11/69
The President
Dr. J.G. Hawke
Professor D.O. Jordan
Mr. D. Sangster
Dr. G-M. Watson

Nuclear Physics Committee
Nl/69 on 5/11/69
The President
Professor S.T. Butler
Dr. T. Ophel
Professor B.M. Spicer
Dr. J.L. Symonds

Plasma Physics Committee
.PI/69 on 6/11/69
The President
Dr. H. Blevin
Dr. H. Morton
Dr. j. Parry
Professor C-N. Watson-Munro;

16.

4. Staff

The members of AINSE staff in 1969 were as follows
(in order of appointment):-

Mr. E,A. Palmer - Executive Officer (1/2/60)
Mrs. J. Kearns - Administrative Assistant (21/3/60)
Mrs. B. Smith - Administrative Assistant (14/2/63)

G. Fisher - Assistant Secretary (24/2/64)"
D.A. Wheeler - Research Assistant (12/10/65)
F.H. Moore - staff Scientist (30/8/67)
F.R. Ebdon - Technician (3/4/68)

Mr
Mr
Dr
Mr

— — "»• -»• •*-»»*••"»•••-̂ * .*. Wfc* A m *»J / mf / V/CJ J

Mr. R.N. Parton - Technician (3/3/69)



QF NUCLEAR SCIENCE AND ENGINEERING

INCOME AND EXPENDITURE ACCOUNT

FOR THE YEAR ENDED 3 1ST DECEMBER, 1969

Salaries and Superannuation

Administration

Travel and Allowances

Studentships

Fellowships

Research & Training Grants

Neutron Diffraction Operations

Miscellaneous Charges

plasma Operations

Loss on Sale of Assets

$22,700.31

3,913.80

14,564.70

25,722.50

23,934.88

73,918.65

24,646.27

175.08

23.00

401.67

Total Operating Expenditure $190,001.36

Excess of Income over Expend-
iture transferred to Accumulated
Fund. (Available for capital
expenditure during the year) 35,882.09

$225,883.45

Members Subscriptions

Contributions for Research
and Training

Interest Receivable

$74,000.00

150,000.00

1,883.45

$225,883.45

Capital Expenditure during 1969 was $40,820.30

CD
3
Cb
H-

AUSTRALIAN INSTITUTE OF NUCLEAR SCIENCE AND ENGINEERING

BALANCE SHEET

AS AT 31ST DECEMBER, 1969

Liabilities

Current Liabilities

Sundry Creditors

Accumulated Funds

Assets

$

845.80

240,085.55

$240,931.35

Current Assets

Cash at Bank and on hand
Sundry Debtors
Prepayments
Interest Accrued

Fixed.Assets (at Cost)

Office Furniture
Plasma Physics Equipment
Heavy water
Technical Equipment
Neutron Diffraction Equipt

56.22
258.49

1,317.27
11.61

12,729.08
21,463.44

547.04
90,221.82
114,326.38

1,643.59

CD

239,287.76

$240,931.35

(Sgd.) C.A. Walters
A/Director of Finance

Australian Atomic Energy Commission

(Sgd.) EoA. Paljner
Executive Officer

Australian Institute of Nuclear Science
and Engineering

I have examined the foregoing Balance Sheet with the Books of the Institute and having obtained all
the information and explanations required I am of the opinion that such Balance Sheet is properly
drawn up, so as to exhibit a true and fair view of the state of the institute's affairs, according
to the best of my information and the explanations given to me and as shown by the Books of the
Institute.

(Sgd.) E.N. Brunker A.A.S.A. (Senioi:), A-C.I-S.
Auditor

21st January, 1970

H-

o
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APPENDIX 'D'

SEVENTH AINSE PLASMA PHYSICS CQNFERENCE^___19.69

17th to 19th February, 1969

PAPERS

Transport & Collision Phenomena (Part 'A')
1. Dr. R.W. Crompton A review of the work of the A.N.U

(Aust. National Uni.) Ion Diffusion Unit

Dr. R 0W. Crompton and
Mr. A.G. Robertson
(Aust. National Uni.)

Dr. R.W. Crompton and
Mr*. D-K. Gibson
(Aust. National Uni.)

Dr. K.M. Burrows
(Uni. of New South Wales)

Mr. W. Szajnoha
(Uni. of New South Wales)

Wave Propagation in Plasmas
6. Prof. C-N. Watson-Munro

(University of Sydney)

7. Dr. R. Cross
(University of Sydney)

8. Dr. B. Davies
(Flinders Uni. of S.A.)

9. Dr. H.A. Blevin-
(Flinders Uni. of S.A.)

10. Mr. G.F. Brand
(University of Sydney)

11. Mr, N. Heckenberg
(University of Sydney)

The pressure dependence of drift
velocities of low energy electrons
in H2/ D , and He at 77°K.

Cross sections and rotational
excitements of H by electron
impact derived from swarm
measurement.

Electron impact excitation cross-
sections; work in the Kensington
Atomic Physics Laboratory

Production and determination of an
atomic magnesium beam for use in
electron ionisation studies»

Summary of plasma wave work at
University of Sydney

The effect of density gradient on
the propagation of Alfven Waves

Helicon Waves

Anomalous skin effect in gaseous
plasmas

Microwave measurements of plasma
temperatures

Decay of a highly ionised hydrogen
plasma

Transport & Collision Phenomena (Part 'B')

12. Dr. G. Woolsey lonization and Plasma Physics at
(University of New Eng.) University of New England

13. Mr. A.A. Simpson
(University of New Eng.)

14. Mr. D.P. Blair
(University of New Eng.)

15. Mr. A. Doran
(University of New Eng.)

16 Mr. D.W. Phillips
(University of New Eng.)

Containment and Stability
17. Dr. B.S. Liley

(Aust. National Uni.)

18. Mr. D-L. Bowers
(Aust. National Uni.)

19. Dr. A.H. Morton
(Aust. National Uni.)

20. Dr. A.H. Morton
(Aust. National Uni.)

21. Dr. R.J. Hosking
(Flinders Uni. of S.A.)

22. Prof. P. Thonemann
(University College of
Swansea, U.K.)

23. Dr. R.G.G. Leckey
(La Trobe Uni.)

24. Mr. D.K. Bedford
(La Trobe University)

25. Dr. E.H. Hirsch

(W.R.E. - Salisbury)

A comparison of experimental
measurements and theoretical
solutions for the ionizatio-n
coefficient in JE x B fields in
H and D .

Monte-Carlo investigations of
ionizations and surface processes
in Jl x JB fields at low gas
pressures

Development of a Townsend discharge
in N2 Up to breakdown, investigated
by image converter, intensifier
and photomultiplier techniques

A short duration, high intensity
light source

Containment and stability studies
in a slow toroidal theta-Z pinch

A simulation of the A.N.U.
toroidal machine

Spectroscopic estimates of plasma
temperatures

Langmuir probes with a high
temperature plasma

Influence of viscosity on the
resistive~g instability

A review of recent developments
in plasma physics and controlled
thermonuclear fusion

Secondary electron emission at
La Trobe

Electron mobilities in hydrogen

Space charge instabilities in
crossed fields
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26. Mr. R. Rodgers
(Uni. of Newcastle)

Shock Waves
27

28.

prof. M-H. Brennan
(Flinders Uni. of S.A.)

Mr. T.R. Blackburn
(Flinders Uni. of S.A.)

30.

31.

Dr. R.J. Sandeman
(Aust. National Uni.)

Mr. Lee Sing
(Aust. National Uni.)

Shock and Discharge Phenomena
32. Prof. H.K. Messerle

(University of Sydney)

33. Assoc. Prof. D.W. George
(University of Sydney)

34. Dr. M. Sakuntala
(University of Sydney)

35 . Mr . P . Logan
(Aust. National Uni.)

36. Mr. H. Morisaki and
Prof. L.W. Davies
(Uhi. of New South Wales)

37. Dr. R. May
(University of Sydney)

38. Dr. K.C. Hines
(Uni. of Melbourne)

39. Dr. N.H. Frankel
(Urii. of Melbourne)

40. Mr. J.C. Herzel
(Uni. of Melbourne)

Spectrographic determination
of arc and spark temperatures

Discharge and plasma physics
research at Flinders University

The effect of electrode con-
figuration on the propagation
characteristics of normal ionizing
shock waves

Shock wave research at A.N.U.
Physics Department

Experimental studies of ionizing
shock fronts

Plasma studies at the School of
Electrical Engineering, Uni. of
Sydney

Some unusual properties of the
gas SF§ as a plasma

Thermal instability at a plasma
and electrode interface

Spectroscopic studies with argon
in free piston shock tubes

An anomalous behaviour in In-Sb
plasmas

Pair correlations in plasmas

Melbourne plasma physics
research reviews

Magnetic anomaly in a relativistic
magnetic gas

Thermodynamic green functions
and classical plasmas

APPENDIX 'E1

4TH AINSE HEAT TRANSFER & FLUID FLOW CONFERENCE 1969

14TH & 15TH AUGUST 1969

PAPERS

Turbulence
1. Dr. A.E. Perry

(Uni. of Melbourne)

2. Mro K.C. Brown
(Uni. of Melbourne)

3. Mr. A.E. Samuel
(Uni. of Melbourne)

Mr. R.A. Antonia
(Uni. of Sydney)

5. Mr. W.R.B. Morrison
(Uni. of Queensland)

6. Dr. R.E. Luxton
(Uni. of Sydney)

7. Dr. R.W. Bilger
(Uni. of Sydney)

8. Mr. K.B. Lim & Dr. M.K. Bull
(Uni. of Adelaide)

Mr. F- Fricke
(Monash University)

!-0. Dr. D.R. Blackman
(Monash University)

Dr. W.M. Melbourne &
Mr. R. McKeon
(Monash University)

Theoretical study of equilibrium
turbulent boundary layers

The turbulent boundary layer in
three dimensions

A 2-dimensional turbulent boundary
layer in an increasingly adverse
pressure gradient

The response of a turbulent boundary
layer to a step change in surface
roughness

The character of turbulence in the
sub-layer

The behaviour of a heated wake in
a shear flow

Turbulent energy equilibrium in
free turbulence flows

Calculations of and experiments on
wall pressure fluctuations in
turbulent boundary layers

Effects and implications of
recombination in separated flows

The spectrum of the longitudinal
velocity components at low
frequency in the atmosphere

Modelling of the natural wind
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12. Mr. C.L. Curnick
(Monash University)

Single Phase Phenomena
13. Mr. N.A. Molloy

(Uni. of Newcastle)

14. Mr. D.B. Gleed
(AAEC)

15. Mr. N. Matheson
(Uni. of Melbourne)

Measurements (Hot Wire)
16. Mr. P.J. Boxall

(Uni. of Tasmania)

17. Dr. K.J. Bullock
(Uni. of Queensland)

18. Mr. F.A. Rocke
(AAEC)

19. Dr. M.R. Davis
(Uni. of New South Wales)

20. Dr. D. Eraser
(Uni. of Sydney)

21. Mr. G. Morrison
(Uni. of Melbourne)

22. Mr. N.W. Page
(Uni. of Melbourne)

Heat Transfer
23. Mr. K. Bremhorst

(Uni. of Queensland)

24. Mr. C. Ambrose
(Monash University)

The turbulent energy spectrum at
wave numbers

Oscillatory characteristics of
impinging jet flows

Measurement of flow distribution
and pressure drop in HIFAR fuel
elements using the Lucas Heights'
water tunnel

Wind tunnel tests of ship hull
forms

Measurement of some unsteady flow
phenomena in an axial flow
compressor

On the stationarity of some
hot-wire signals

Some linear approximations for use
with inclined hot-wire anemometers

Slip flow and unsteady factors
relating to the response of hot
film and hot wire probes

Integrated circuits applied to
hot-wire anemometry

Absolute calibration of a hot-wire
anemometer for turbulence and
stress measurements

A fine wire resistance thermometer
for dynamic gas temperature
measurements

On the similarity between heat and
momentum transfer in fully
developed turbulent pipe flow

Asymmetrical heating in non-
circular ducts

25

26

27

28

29

30

31

32

33

34

35

36

37

Mr. R.B. Dunkle
(C.S.I.R.O.)

Mr. J.R. Dyer
(Uni. of Adelaide)

Mr. A. Cabelli
(Uni. of New South Wales)

Mr. R.W. Thomas
(Uni. of New South Wales)

Mr. I.W. Linnett
(Uni. of New South Wales)

Dr. P.J. Banks
(C.S.I.R.O.)

Mr. D.J. Close
(Monash Uni.)

Mr. I.L. McLaine-Cross
(Monash University)

Mr. I.A. Munne
(AAEC)

Mr. C-P- Jeffreson
(Uni. of Adelaide)

Mr. C.R. Walters
(AAEC)

Dr. K.G.T. Hollands
(CSIRO)

Mr. P.F. Hopwood
(Uni. of Western Aust.)

Shear fan heat exchanger - a
simple theory

The development of laminar
natural convective flow in a
vertical duct of circular cross-
section which has a flow
restriction at the bottom

The Denard cell

Laminar natural convection in
annular cavities

Natural convection from a
vibrating cylinder

Heat and mass transfer in fluid
flow through porous media -
Part 1: Characteristic properties,
their derivation and usefulness

Heat and mass transfer in fluid
flow through porous media -
Part II; Application of the
characteristic property approach
to silica gel dryers

Heat and Mass transfer in fluid
flow through porous media -
Part III; Regenerative heat and
mass exchangers

Average heat transfer coefficients
of packed beds and tube banks
using cyclic heating techniques
and other methods

Packed bed dynamics testing - a
critical review

Development of high stability,
high heat intensity, propane
burners

Evaporative cooler pads

Forced convection heat transfer
augmentation by electric fields

and fluid jets
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38. Mr. A. Williams
(Monash University)

39. Mr. J-J. Sturman
(Uni , of Western Aust.)

40. Mr. A-G. Chapman
(AAEC)

41. Mr. J.H. Whitfield
(AAEC)

42. Mr. V. Ilic
(AAEC)

Two Phase Flow
43. Mr. T.M. Romberg

(AAEC)

44. Mr. D.R.H. Beattie
(AAEC)

45. Mr. K. Kjorrefjord
(Uni. of New South Wales)

46. Mr. P.H. Sivyer
(Uni. of New South Wales)

Heat transfer across metallic
joints

A review of steady state heat
transfer through fins

A brief review of the importance
of critical heat flux measure-
ments in relation to reactor design

Scope for improving heat removal
from water cooled reactors

The Lucas Heights' Freon 12
heat transfer loop; commissioning
experiences and early results of
critical flux measurements

Analysis of hydrodynamic
instabilities in two-phase flow
circuits using noise techniques

Two phase frictional pressure
drop? flow regime effects and
associated phenomena

A mathematical model of mist flow

A photographic study of
evaporating refrigerant in a
horizontal tube

152

;53

54

155

Mr. J. Marshall
(AAEC)

Mr. G. Carrard and
Mr. N.E. Thompson
(AAEC)

Mr. F.C. Gatt
(AAEC)

Mr. G. Cybula
(AAEC)

Mr. R.I. Gunn
(Uni. of Western Aust.)

Mr. L.G. Kemeny
(Uni. of New South Wales)

Review of methods for detecting
critical heat flux

The influence of water cooling
processes on neutron density
fluctuations

Measurement of steam quality

Local void fraction in two-
phase air-water flow

investigation of the possibility
of using a long hot-wire device
to measure void fraction in
two-phase flow

Statistical measurements in
heat transfer and two-phase
mixtures

47. Miss E.M. Kopalinsky
(Uni. of New South Wales)

48. Mr. A.C. Pittas
(Uni. of New South Wales)

49. Mr. A,M. Aziz ul Huq
(Uni. of New South Wales)

Prediction of static pressure
drop for two-phase horizontal
homogeneous bubbly flow in a 2in.
diameter pipe. Prediction of
total pressure for the flow

A study of heat transfer and
pressure drop in forced convection
refrigerant boiling

Adiabatic two-phase flow
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APPENDIX 'FI T? I
28

SECOND AINSE RADIATION BIOLOGY CONFERENCE

24TH TO 25TH NOVEMBER, 1969, AT LUCAS HEIGHTS

PAPERS

Cytogenetics
1. Dr. C.R. Geard

(Australian National Uni.)

2. Mr. D.R. Davy
(AAEC)

3. Dr. Y.A.E. Bick
(Uni. of Tasmania)

4. Mr. J.K. Brown
(AAEC)

Bacterial Genetics
5. Dr. B-T.O. Lee

(Uni. of Melbourne)

6. Mr. A. Kung
(Uni. of Melbourne)

7. Prof. B. Holloway and
Mr. J. Peniberton
(Monash University)

8. Dr. Ina Mattern
(Uni. of Melbourne)

Radio Ecology
9. Mrs. Anita Bevan

(AAEC)

10. Mr. Max Giles
(AAEC)

Radiation induced sister
chromatid exchanges

Low energy neutron produced
aberrations in human circulating
lymphocytes

A comparison of the effects of
L eS»D», heliotrine and
x-irradiation on chromosome
breakage in the same cell system

Radiosensitivity of Chinese
Hamster chromosomes to x-rays
and ultra-violet irradiation

DNAse - Less? Mutants of
pseudomonas aeruginosa

Methyl methariesulphonate
sensitive mutants of pseudomonas
aeruginosa

Mutants affecting radiation
response and genetic recombination
in pseudomonas aeruginosa

Genetic control of repair of
radiation damage in E.coli K-12

The ionic relations of
dunaliella tertiolecta (Butcher)

Phosphorus uptake by phytoplankton
and Zooplankton in the Little
River Estuary, N.S.W.

Drosophila Genetics
11. Prof. P.A. Parsons

(La Trobe University)

12. Mr. I.T. MacBean
(La Trobe University)

Clinical Effects
13. Dr. R.L.S. Willix

(Uni. of Western Australia)

Genes controlling radio-
resistance in natural
populations of Drosophila

Genetic studies of genes
controlling radioresistance in
natural populations of
Drosophila

The everted intestinal sac as
an In Vitro model for fat
absorption, and the effect of
X-irradiation

14. Mr. John Myhill Some effects of radioiodine
(Royal North Shore Hospital) on the human thyroid

15. Miss Jocelyn Cato Some aspects of the radiation
(Royal Prince Alfred Hosp'l) Dosimetry of short lived

nuclides in the body

16. Dr. P.C. Vincent
(Sydney Hospital)

17

18.

19.

Dr. Donald Metcalf
(Walter & Eliza Hall Inst.)

Dr. F.W. Gunz
(Kanematsu Memorial Inst.
Sydney Hospital)

Dr. P.R.L.C. Lam-Po-Tang
and Mr. J. Bieger
(Prince of Wales Hosp'l)

Utilisation of a model of
myelocyte kinetics in the
estimation of stem cell
production

Response of haemopoietic stem
cells to irradiation

Clonal evolution in human
leukaemia

Effects of radiation on human
bone marrow

Radiation Techniques and Biological Effects
20. Assoc. Professor J. McRae Detection of human tumours with

(University of Sydney) 67Gallium

21. Dr. A.B. Rickinson
(Uni. of Sydney)

22. Mr. Lee Collins
(Royal North Shore Hosp'l)

Microbeamery in radiation
biology

Nuclear and ultrasonic radiation
in clinical investigation
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23. Dr. H. Daday
(CSIRO - Plant Industry)

24. Miss P.A. Wills, and
Dr. J.G. Clouston
(AAEC)

25. Dr. Michael Key

Isolation, specificity of
aggregating protein and
morphogenesis of avian cells
in tissue culture

inactivation of bacterial
spores by irradiation

The comparative effects-of
neutrons and X-rays in Chinese
Hamster Cells

APPENDIX 'G

AINSE RESEARCH & TRAINING GRANTS - 1969 SERIES

The ninety-seven (97) university projects outlined
below received AINSE Research & Training Grants in the
1969 Series (effective 1/1/69 to 31/12/69)

UNIVERSITY OF QUEENSLAND
Study of the Simultaneous Flow of Gas and

Liquid.—Dr. D. J. Nicklin, Department of
Chemical Engineering.

To develop theory of the annular flow regime
(i.e., when the gas flows through a central core
surrounded by an annulus of liquid), and to
study the transition to mist flow (when the
liquid is in the form of discrete droplets). Con-
tinuation of previous project. Grant for 1969—
Up to $2,500. Project 69/1.

The Modification of Turbulence Structure for
Optimum Heat Transfer in Circular Ducts.—
Dr. K. J. Bullock, Department of Mechanical
Engineering.

To measure the perturbation of turbulence
structure which can be caused by the insertion
of certain geometrical patterns of turbulence
promoters in pipes. To examine the correlation
between turbulence spectra and Reynolds
stresses, to determine the effect of Reynolds
stresses on the energy and Reynolds momentum
equations and to use analytical or computa-
tional optimisation techniques to predict the
required turbulence structure for optimum heat
transfer rates. Continuation of previous pro-
ject. Grant for 1969—Up to $3,140. Project
69/2.

Turbulence Structure in the Liquid Phase
of Stratified Two Phase Flow in Pipes.—Dr.
W. J. Howarth, Department of Chemical En-
gineering.

To make an experimental study of the tur-
bulence structure in the liquid phase when a
gas and a liquid flow in separate layers in a
closed conduit, with a view to (a) elucidating

the mechanism of heat and mass transfer be-
tween the phases, (b) examining turbulence
generation and dissipation in the liquid phases,
(c) determining the extent to which hot wire
anemometry techniques can be used to examine
the onset of wavy motion and surface disrup-
tion at high gas flow rates. Grant for 1969—
Up to $1,820. Project 69/3.

Neutron Capture Gamma-Ray Studies.—Dr.
R. B. Taylor, Department of Physics (Towns-
ville University College),.

Investigation of neutron capture gamma-ray
reactions in the middle and heavy weight
nuclei. This will involve measuring cross sec-
tions, energy levels of residual nuclei and the
properties of these levels. It is hoped that this
work will fill in a large gap in the knowledge
of the energy levels of nuclei in this region of
the periodic table. To irradiate targets with
both fast and thermal neutrons and investigate
the gamma-rays emitied following neutron
capture using a Ge(Li) detector and also a Nal
scintillation counter. Measuring coincidences
between the counters will permit the determin-
ation of level schemes and correlation measure-
ments will determine the spins and parities of
the levels. Continuation of previous project.
Grant for 1969—Up to $1,400. Project
69/4.

De-excitation Gamma-Rays from States of
V48 Produced by Reaction of Tit7 Nuclei with
1300-2100 keV Protons.—Dr. W. B. Lssich,
Department of Physics.

Resonances in Ti47 (p, y)4S reaction to be
investigated in the range E,, 1300-2100
keV. De-excitation gamma spectra of a num-
ber of the resulting resonance levels of V48 to
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be recorded for analysis. Intermediate lower
lying level structure to be deduced from analy-
sis of gamma transition energies. Continua-
tion of previous project. Jrant for 1969—Up
to $714. Project 69/5.

Radiation-Induced Solid-Slate Polymerisa-
tion.—Dr. 3. H. O'Donnell, Department of
Chemistry.

To elucidate the mechanism of 7-radiation-
induced solid state polymerisation in metha-
crylic acid and some of its salts and esters by
measurement of the polymerisation kinetics at
different radiation doses and temperatures us-
ing gravimetric, volumetric, electron spin
resonance and nuclear magnetic resonance
techniques. Measurements of polymer yield
and monomer loss during and after 7-irradia-
tion at controlled temperatures. Electron spin
resonance measurements of dose, temperature
and time dependence of free radical species
and their concentrations. Examination of the
effect of pressure. Continuation of previous
project. Grant for 1969—Up to $3,150. Pro-
ject 69/6.

The Study of the Diffusion of Oxygen in
Zinc Oxide.—Associate Professor I. Lauder,
Department of Chemistry.

The object of the investigation is to measure
the diffusion coefficient of oxygen in zinc
oxide single crystals and, if possible, to deter-
mine the mechanism by which such diffusion
occurs. There is little reliable data in the
literature for such investigations, i.e., diffusion
of oxygen in metal oxides. Continuation of
previous project. Grant for 1969—Up lu
$200. Project 69/7.

The Solid State Polymerisation of n-IauryS
acrylate.—Dr. E. Senogles, Department of
Chemistry (Townsville University College).

To evaluate the kinetics and mechanism of
the solid state polymerisation of n-lauryl acry-
late. The insource and post irradiation solid
state polymerisation of n-lauryl acrylate will
be studied. ESR measurements of the trapped
radicals will be made. Continuation of pre-
vious project. Grant for 1969—-Up to $1,357.
Project 69/8.

Structure Analysis Using Neutron Diffrac-•/ fj

tion.—Dr. C. H. L. Kennard, Department o£
Chemistry.

To look at the crystal structures of a num-
ber of compounds whose X-ray structures have
not been determined unambiguously. Only

neutron diffraction will give a conclusive re-
sult. Three-dimensional neutron diffraction
data will be collected and results refined, using
least squares. Continuation of previous project.
Grant for 1969—Up to $2,900. Project 69/9.

Structural Studies on Co-ordination Com-
pounds.—-Dr. L. F. Power, Department of
Chemistry (Townsville University College).

To obtain structural information on a series
of ligands, co-ordination compounds and poly-
mers by single-crystal X-ray and neutron dif-
fraction techniques. This involves (a) initiation
of "direct-method" computer programs for
structure solution; (b) collection of X-ray data
on a palladium co-ordination compound and
measurement of film intensity data; and (c)
collection of neutron data of a bis (/3-diketone)
disulphide ligand. Grant for 1969—Up to
$1,465. Project 69/10.

UNIVERSITY OF NEW ENGLAND
Effects of Radiation Damage on Certain In-

organic and- Organic Compounds.-1—Dr. P. E.
Fielding, Department of Physical and Inorganic
Chemistry,

The general aim is to apply techniques de-
veloped by the group to the study of radiation
induced damage in molecular and semi-molecu-
lar solids. The Szilard-Chalmers reaction re-
sulting from the capture of thermal neutrons is
of prime concern and many of the compounds
are chosen so as to contain a metal atom or ion
capable of undergoing recoil from the parent
molecule. Changes due to gamma-ray induced
damage are also studied. Continuation of pre-
vious project. Grant for 1969—Up to $600.
Project 69/11.

Preparation and Behaviour of Plasmas in
Electric asid Magnetic Fields. Spark dis-
charges.-—Professor S. C, Haydon, Department
of Physics.

To understand the fundamental processes
controlling the preparation and behaviour of
plasmas in electric and magnetic fields. The
projects supported by AINSE study a variety
of aspects of ionisation growth from pre-break-
down conditions, through the glow-arc transi-
tion phenomena to the shock-induced ionisa-
tion leading to the final establishment of fully
ionised plasmas. The specific aim of the pre=
sent project is to use fast computing techniques
to interpret existing experimental data. Con-
tinuation of previous project. Grant for 1969
—Up to $1,200. Project 69/12.

Neutron Scattering Study of Disorder In
Professor N. H. Fletcher, Department of

Physics.
«-Agf is an interesting statistical solid with

very high ionic conductivity and an order-
disorder transition at 430°C. Object of the
project is to determine the kinetics of silver ion
motion by neutron scattering. A method has
been developed for producing small single
crystals of a-Agl. This will be extended to
larger crystals maintained above the 150°C
transition temperature and neutron scattering
measurements will be made on these. Grant
for 1969—Up to $780. Project 69/13.

Neutron Diffraction Study of Possible Ferro-
electric Transition in Ice.—Professor N. H.
Fletcher, Department of Physics.

To investigate, by neutron diffraction, the
proton positions in Ice Ij, as a function of tem-
perature, in the range 80°K-273°K, to resolve
uncertainty about the reported ferroelectric
transition at 100°K. Structure factors for
several prominent reflections depend strongly
upon proton order. The intensities of these
reflections will be measured as a function of
temperature. Grant for 1969—Up to $480.
Project 69/14.

UNIVERSITY OF NEWCASTLE
The Role of Metal Complexes in Solvent

Extraction.—Associate Professor W, R.
Walker, Department of Chemistry.

The object of this research project is to
elucidate the nature and mechanism of solvent
extraction in systems relevant to nuclear fuel
processing. The complexes involved in these
systems could be of the type M (clielatc) xSy
where M = UOo2+, Pux+, Be'-+, Th2+, Zn2+,
Cu2+, etc. chelate = nitrate ion, /3-diketonates
such as acetylacetone and fluoro substituted
derivatives, S = organophosphorus esters such
as tri-n-butyl phosphate (T.B.P.) tri-n-octyl
phosphine oxide (TOPO), etc., as well as
ligands such as amines and N-bases. Further,
the role of hydroxy-bridged metal complexes in
the aqueous phase will be investigated. Con-
tinuation of previous project. Grant for 1969
—Up to $600. Project 69/15.

Radiation Induced Polymerisations of Sil-
oxanes.—Mr. E. B. Jacobs. Department of
Chemistry.

The preparation of low molecular weight
siloxanes and study of the effects of irradiation
with gamma radiation and electrons, with par-

ticular reference to reactions in which poly-
merisations occur. Grant for 1969—Up to
$550. Project 69/16.

Neutron Diffraction Studies on Intel-metallic
Compounds.—-Professor E. O. Hall, Depart-
ment of Metallurgy.

To determine the site occupancy of inter-
metallic compounds containing elements of
similar atomic number. Continuing studies will
be made of the (a-Mn) structure. This struc-
ture, which occurs in several alloy systems such
as the Al-Mg and Re-W systems, will be
analysed by a combination of X-ray and neut-
ron diffraction, to determine the relative occu-
pancy of the four different sites. Continuation
of previous project. Grant for 1969—Up to
$1,100. Project 69/17.

A Study of Water Vapour Adsorbed in
Gamma Alumina (and Silica) by Neutron Dif-
f^action.—Dr. J. A. Ramsey, Department of
Physics.

Initially to discover whether a difference in
the powder diffraction patterns can be ob-
served between gamma alumina (and silica)
when dry and with water adsorbed on the sur-
face. Diffraction to be carried out at Lucas
Heights. Grant for 1969—Up to $350. Pro-
ject 69/18.

Neutron and X-ray Structure Determination
of a Meisenheimer Salt.—Mr. H. R. Tietze,
Department of Chemistry.

Confirmation of the structure of Meisen-
heimer complexes postulated on the basis of
theoretical and spectral studies. Determination
of structural details such as the position of cer-
tain hydrogen atoms, and the extent of the
possible distortion of the CG ring. Grant for
1969—Up to $420. Project 69/19.

Vibrational Spectra of Metal-Hydrogen
Solutions.—Mr. W. A. Gates, Department of
Metallurgy.

Measurements of hydrogen solubility in
metals as a function.-of temperature yield heats
and entropies of solution. Contributions to the
latter are configurational and thermal in origin,
and it is desirable to elucidate the contribu-
tions of both types to the total entropy. This
extra information may be derived from iso-
topic solubility studies and from direct deter-
mination of hydrogen vibration frequencies by
neutron spectroscopy. Determination (at New-
castle) of ratio of deuterium and hydrogen
solubilities in metals and alloys. Determina-
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tion (at Lucas Heights) of vibrational spectra
of the same metal-hydrogen solutions with the
triple axis spectrometer. Grant for 1969—Up
to $1,300. Project 69/20.

Solute-Vacancy Interaction in Metals.—Mr.
J. E. McLennan, Department of Metallurgy.

To determine the solubility of interstitial
solutes as affected by vacancy concentration
and to study the mobility of solute-vacancy
pairs. Both the solubility and the mobility to
be studied by a Snock peak analysis into the
existence of particular peaks and the changes
in peak height with heat treatment, cold work
and irradiation. This will be done in Fe-C
and Fe-N and may be extended to Ti-H and
Zr-H alloys. Continuation of previous project.
Grant for 1969—Up to $300. Project 69/21.

Radiation Damage and Mechanical Proper-
ties.—Professor E. O. Hall, Department of
Metallurgy.

To examine the effects of radiation damage
on the mechanical properties of alloys con-
taining interstitial solute elements. Samples of
Pd-Ag, Ni-Cu and Ni-Co alloys will be charged
with hydrogen or carbon. These atoms will be
trapped by point defects created during irradi-
ation and the ageing kinetics will be studied as
the damage is annealed out. Continuation of
previous project. Grant for 1969—Up to
$1,000. Project 69/22.

UNIVERSITY OF SYDNEY
The Behaviour of Concrete Shielding, Con-

tainment and Pressure Vessels.—Professor D.
Campbell-Allen, Department of Civil Engi-
neering.

To establish design data for concrete vessels
using local materials. Computing for analysis
of heat and moisture transfer in concrete. Con-
tinuation of previous project. Grant for 1969
—Up to $450. Project 69/23.

Basic Study of Convective Heat Transfer
Processes.—Dr. R. E. Luxton, Department of
Mechanical Engineering.

The number of significant studies of the de-
tailed structure of turbulent shear flow is very
limited. As a consequence, the physical models
of transfer process in turbulent shear flows cur-
rently rely more on intuition than on sound
evidence. The various component projects in
this program have been designed to fill some

of the crucial gaps in understanding the physics
of turbulent transfer processes. Five main pro-
jects are being pursued: (i) Spectral characteris-
tics of a non-isothermal turbulent boundary
layer (incl. spectral intermittency); (ii) space-
time correlations of velocity and temperature
fluctuations; (iii) response of a turbulent boun-
dary layer, to a discontinuous change of sur-
face condition; (iv) structure of a non-isother-
mal turbulent boundary layer in various pres-
sure gradients; and (v) structure of a turbulence
in a homogeneous shear flow. The first four
projects may be termed analysis of common
shear flows, while the fifth project is the first
stage in an attempt to synthesize common
flows. Continuation of previous project. Grant
for 1969—Up to $2,500. Project 69/24.

Fluoride Metabolism Using F1S.—Professor
N. D. Martin, Department of Preventive Den-
tistry.

To continue the study of placental transfer
of fluorine and the uptake of fluorine by the
rat embryo, including the location of F18 in
various rat tissues. The study uses the foetal
externalisation technique and autoradiographic
methods of detection as well as scintillation de-
tection. A suitable system has been developed
for the detection of F18. The preparation of
F18 Js by the bombardment of lithium hyd-
roxide or carbonate. Continuation of previous
project. Grant for 1969—Up to $400. Pro-
ject 69/25.

Tin Uptake by Dental Enamel.—Professor
N. D. Martin, Department of Preventive Den-
tistry.

Determination of the quantitative and quali-
tative uptake of tin ions by intact enamel and
the influence of variations in concentration, pH
and time. The second phase of the study is to
determine Sn uptake by enamel which has been
partially decalcified both in vitro and in vivo.
Continuation of previous- project. Grant for
1969—Up to $200. Project 69/26.

Decakification Potential of Foodstuffs.—
Mr. B. R. Giiiings and Professor N. D. Martin,
Department of Preventive Dentistry.

A satisfactory method for the determination
of the decalcification potential of foods has
been developed. It is intended to investigate
the behaviour of additional foodstuffs to de-
termine those facts which may be responsible
for the decreased cariogenicity of certain food-
stuffs. Continuation of previous project. Grant
for 1.969—Up to $300. Project 69/27.

E.P.R. Study of Free Radical Reactions in
Irradiated Organic Crystalline Solids.—Dr.'D.
E. Moore, Department of Pharmacy.

To study the mechanism of the radiation in-
duced decomposition of selected organic com-
pounds related to. glycollic acid in the crystal-
line state, principally by a study of their
E.P.R. spectra. To gain thereby information
on the nature of free radical abstraction or ad-
dition processes in the solid phase. To corre-
late E.P.R. spectral interpretations and spin
concentrations with product yields as a neces-
sary preliminary to the proposal of a mech-
anism. Single crystal and polycrystalline
samples of normal and deuterated glycollic,
chloracetic and tartaric acids, etc., will be ir-
radiated and examined at various temperatures
in the E.P.R. spectrometer. Continuation of
previous project. Grant for 1969—Up to
$850. Project 69/28.

Scanning Fabry-Perot Interferometer.—
Associate Professor D. D. Millar, Dr. R. C.
Cross, Professor C. N. Watson-Munro, Depart-
ment of Plasma Physics.

Measurement of electron densities and tem-
peratures immediately behind M.H.D. shock
waves. Use of scanning Fabry-Perot interfero-
meter to permit the profile of a spectral line to
be displayed in a time of 0.2 microseconds.
Continuation of previous project. Grant for
1969—Up to $3,400. Project 69/29.

P.I.G. Discharge for Cyclotron Harmonic
Wave and Infrared Studies.—Drs. G. F.
Brand, E. F. Stack-Forsyth, L. C. Robin-
son, Department of Plasma Physics.

(a) The study of microwave radiation from
plasmas at harmonics of the electron cyclotron
frequency and to examine this radiation loss
process with respect to plasma stability in con-
trolled thermonuclear reactions, (b) Study of
infrared radiation from plasmas. It is intend-
ed to (i) construct a small P.I.G. plasma source;
(ii) examine the characteristics of the steady
plasma; and (iii) examine, infrared radiation
and examine cyclotron harmonic radiation.
Grant for 1969—Up to $5,250. Project
69/30.

Magnctohydrodynamic Converter (Closed
Cycle Working Media).—Professor H. K,
Messerlc, Associate Professor D. W. George,
Or. M. Sakuntala, School of Electrical Eng-
ineering.

The study of the factors 'controlling elec-
trical conductivity in high temperature, high
pressure, alkali-metal-seeded gases, with a

view to the direct conversion of nuclear energy
to electrical power. Continuation of previous
project. Grant for 1969-—Up to $500 Pro-
ject 69/31.

Electrothermal Shock Tube Facility.—Pro-
fessor I!. K. Messerlc, Associate Professor D.
W George, Dr. A. D. Stokes, Mr. B. Campbell,
School of Electrical Engineering.

To study the improvement in shock structure
possible in an electrothermal shock tube by
control of relative driver density, and to pre-
pare static shock heated plasma samples by
allowing two shocks of equal strength to col-
lide. Continuation of previous project. Grant
for 1969—Up to $1,604. Project 69/32.

Neutron Diffraction Study of Bisglycinate
Platinum (II).—Dr. H. C. Freeman, Depart-
ment of Chemistry.

Platinum (II) derivatives of several proteins
have been used in "heavy atom" structure
analyses of proteins. The details of Pt-peptide
and Pt-amino acid interactions are currently
being studied. The first model compound
whose structure has been solved by X-ray
methods is Pt(glycine)2. The neutron diffrac-
tion study should enable the hydrogen atoms
to be located and the other light atoms to be
found more precisely than in the X-ray study.
Grant for 1969—Up to $655. Project 69/33.

Quantitative Measurement of Elemental
Composition by Transmission of Monochroma-
tic X-rays.—Mr. J. A. Myhill, Department of
Surgery.

The aim is to develop a method of measur-
ing accurately the elemental composition of an
object. The elemental composition of parts of
living systems are of particular interest. Two
specific examples are calcium in bone and
iodine in the thyroid gland. The aim is to
compare also the elemental pool sizes obtained
by the newly developed methods with the pool
sizes calculated from radioisotope tracer kinetic
theory. This comparison should afford an ex-
perimental test of some aspects of tracer theory.
These proposals are original. Grant for 1969—
Up to $100. Project 69/34.

UNIVERSITY OF NEW SOUTH
WALES

The Influence of Sound and Vibrations on
Convection Heat Transfer.—Associate Profes-
sor G. de Vahl Davis, School of Mechanical
and Industrial Engineering.

To determine the effect of a sound field or
vibration on forced convection from a cylinder
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in cross-flow. The numerical solution ol the
governing conservation equations of mass,
momentum and energy is to be sought. Con-
tinuation of previous project. Grant for 1969
—Up to $500. Project 69/35.

Thennoctastic Stress Problems Due to Time
and Space Dependent Surface Heat Transfer in
Nuclear Reactor Components.—Mr. Z. J.
Holy, School of Nuclear Engineering.

To predict temperature and thennoelastic
stresses due to time and space varying heat
transfer over the surface of reactor fuel ele-
ments and other reactor components. Satisfac-
tory methods are already available for deter-
mination of temperature and stresses when
dealing with a static but space dependent sur-
face heat transfer. The object is now to ex-
tend the investigation to cover time dependent
as well as space dependent surface heat trans-
fer problems, such as encountered in the fuel
elements of a boiling water reactor. Continua-
tion of previous project. Grant for 1969—Up
to $1,100. Project "69/36.

A Study of Mist Flows.—Mr. K. Kjorre-
fr'jord, Department of Fluid Mechanics and
Thermodynamics.

To develop a mathematical model for the
behaviour of mist flows which will enable pre-
dictions of downstream static pressure, average
static temperatures, average velocities, etc. De-
veloping mathematical models, and testing
these against experimental data by means of
the IBM 360 computer at the University of
New South Wales. Grant for 1969—Up to
$600. Project 69/37.

Proton Channelling Through Metal Lat-
tices.—Associate Professor J. C. Kelly, De-
partment of Physics.

To obtain basic information about the pro-
cess of proton channelling by accurate mea-
surement of energy loss and angular distribu-
tions of protons channelled through gold.
Channelling is the passage of protons through
a crystal in directions where relatively open
paths exist. In, these directions the'energy: loss
is small and the range is. large. Ah accurate
understanding of this process is of importance
in the design of solid state detectors and in the
precise evaluation of nuclear resonance reac-
tions as well as providing valuable information
about interatomic potentials. Continuation of
previous project. Grant for 1969—Up to
$900. Project 69/38.

Investigation into Primary Species Produced
in Organic Liquids by Pulse Radiolysis.—Dr.
N. T. Barker, Department of Nuclear and
Radiation Chemistry.

To use the technique of pulse radiolysis to
observe directly the transient species produc-
ed by the irradiation of organic liquids, notably
alcohols and hydrocarbons. To correlate opti-
cal spectra of the intermediate species with the
electron spin resonance pattern of the irradiat-
ed substance in the solid state. To measure the
rate constants for the disappearance of solvaled
electrons and free radicals produced during
radiolysis as a means of elucidating the mech-
anisms in the systems under study. Grant for
1969—Up to $325. Project 69/39.

Radiation Catalysis.—Associate Professor J.
L. Garnett, Department of Phys'cal Chemistry.

The purpose of the original submission was
to study the effect of irradiation on catalysts to
be used for isotope exchange reactions with
deuterium. In order to do this satisfactorily,
the project has been broadened in two ways to
include (i) a fundamental examination of the
effect of radiation on simple organic mo'e-
cules which can be adsorbed on irradiated
catalysts; and (ii) a study of new isotope ex-
change reactions involving catalysts capable of
beirii* irradiated. Continuation of previous pro-
ject/ Grant for 1969—Up to $1,800. Project
No. 69/40.

A Neutron Diffraction Study of Short-rans;e
Order.—Associate Professor J. F. McConnell,
Department of Physics.

To determine the neutron scattering due to
short-range order. Null matrix alloys (e.g.
TiZr) which give zero Bragg scattering enable
the study of very much weaker scattering due
to short range order and thermal vibrations.
This scattering will be measured at different
temperatures. Grant for 1969—Up to $350.
Project 69/41.

Ferroelectricity in Thiourea.—Associate
Professor J. F. McConnell, Department of
Physics.

Thiourea is the only known organic ferro-
electric substance. The aim of the project is
to develop an explanation of this behaviour
based on the lattice dynamics of the molecular
solid. To develop a theoretical model for lat-
tice dynamics, and to check and refine it from
observations of neutron inelastic scattering.

Continuation of previous project. Grant for
1969—Up to $350. Project 69/42.

Structure and Lattice Dynamics of Ammo-
nium Ifalides.—Associate Professor J. F.
McConnell, Department of Physics.

To study, using neutron diffraction, the crys-
tal structures of NH.,Br and ND4Br, to deter-
mine the orientation of the ammonium group,
and to determine the phonon dispersion curves
of NH,Br using neutron inelastic scattering.
T'he structure must first be determined by neut-
rons to establish accurate hydrogen and
deuterium positions. Later, inelastic scattering
from NH4Br will be observed to determine
phonon dispersion curves. Continuation of
previous project. Grant for 1969—Up to
$350. Project 69/43.

Neutron Diffraction Study of Powder
Samples of Hmenite-Hematite Solid Solution
Series.-—Dr. L. G. Parry, Department of
Physics.

To investigate the degree of ordering within
the lattice of varying chemical composition in
order to find the correlation with the observed
magnetic properties. To obtain neutron spec-
trographs of powder samples at room tempera-
ture using an applied field. Continuation of
previous project. Grant for 1969—Up to
$460. Project 69/44.

Neutron Diffraction Studies of the Mag-
netic Properties of Transition Metal Alloys.—
Associate Professor M. Hatherly and Mr. M.
McGirr.

The aim of the project is to determine the
individual magnetic moments of the iron', and
nickel atoms in iron-nickel alloys. It is ex-
pected that this information will help to ex-
plain the anomalous magnetic behaviour of
these alloys. Neutron diffraction examination
using conventional magnetic elastic diffuse
scattering techniques. Grant for 1969—Up to
$1,100. Project 69/45.

Magnetic Exchange Coupling in Transition
Metal Alloys.—Associate Professor M. Hath-
erly, Mr. M. McGirr, Department of Metal-
lurgy, and Mr. T. M. Sabine, AAEC.

To determine the energy of long-wavelength
spin waves and the magnetic exchange coupling
coefficient in the binary alloy systems of the
transition metals. The investigation comprises
a study of the small angle inelastic scattering of

neutrons from the alloys. Grant for 1969—Up
to $200. Project 69/46.

Electrostatic Collection of Fission Pro-
ducts.—Mr. R. Rosen, Department of Nuclear
Engineering.

To continue investigation of the fundamental
aspects of the electrostatic precipitation method
of burst cartridge detection. Short-lived
gaseous fission products are produced in high
pressure Rig X-126 which is irradiated in
H1FAR facility 4VGR-1. The fission products
are swept into an electrostatic precipitator
where they are analysed by a scintillation de-
tector assembly. Experimental results are com-
pared with those expected theoretically. This
high pressure system simulates normal reactor
operating conditions. Continuation of pre-
vious project. Grant for 1969—Up to $600.
Project 69/47.

Correlation Between Electrical and Acousti-
cal Properties of Alkali Halides During Gamma
or Neutron Irradiation.—Dr. H. F. Pollard,
Department of Physics.

To systematically deform annealed speci-
mens of alkali halides and then study the ef-
fect of irradiation on the ultrasonic, the elec-
trical, and eventually the photoelastic proper-
ties of the specimens. Grant for 1969—Up to
$800. Project 69/48.

Fluctuation and Propagation Phenomena in
Reactor Systems.—Mr. L. G. Kemeny, School
of Nuclear Engineering.

To develop statistical techniques of measure-
ment and analysis for reactor systems and as-
sociated components with the threefold aim of
(a) assessing reactor physics parameters and
reactor system dynamic characteristics, by
means of correlation and spectral analysis;
(b) developing on-line reactor system identi-
fication and safety and stability monitoring
techniques based on statistical analysis of
time series, and (c) investigating the possibili-
ties of applying adaptive control to reactor
systems using statistical prediction techniques.
Continuation of previous project. Grant for
1969—Up to $600. Project 69/49.

Gamma-Ray Spectra from Na22 and Na23

after Proton Bombardment of Ne21 and Ne22

in the Energy Range 1.0-2.5 MeV.—Professor
E. P. George, Department c* Physics.

To study the gamma-ray decay schemes of
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resonances in the Ne21 (p,y)Na22 (p,y)Na~:? re-
actions in order to gain information on proper-
ties of the resonant levels of the compound
nuclei involved. Grant for 1969—Up to $500.
Project 69/50.

Microwave Excited Spectral Sources for
Atomic Fluorescence Spectrometry.—Professor
L. E. Smythe, Mr. L. Ranr/it, Department of
Analytical Chemistry.

Use of a microwave power generator (maxi-
mum power 200 watts at a frequency of
2,450 MHz) to excite electrodeless discharge
tubes of selected elements for development
of new atomic fluorescence spectrometry
methods of elemental analysis. Grant for
1969—Up to $100. Project 69/51.

AUSTRALIAN NATIONAL

Radiative Capture of Protons and Alpha
Partides for Targets of A<29.-~Dr. G. U.
Din, Department of Nuclear Physics.

To study the gamma-ray decay schemes of
resonances in the Si2n (p,y)r™° reaction (Q —
5.597 MeV) in the range of Ep ----- 2.3 -— 3.00
MeV, in. order to gain information on proper-
ties of the resonant levels of P;!0. A study al-
ready has been made up to 2 MeV proton
energy at the ANU laboratory. The Q value
for the Si2!) (p,n) P-!) i& -5.73 MeV, which
is well above the 3 MeV proton bombarding
energy in the proposed study. To study the
(He4,y) reactions for the targets Li°, NH and
O1S, with a large size Ge(Li) detector. Grant
for 1969—Up to $600, Project 69/52.

Yield of Neutrons at Zero Degrees from the
Li7(p,n)BeT Reaction.-—Professor H. V,. Le-
fevre. Department of Nuclear Physics.

The thick target neutron spectrum from this
reaction as measured at the University of
Oregon indicates that there may have been an
energy calibration error in the best available
yield measurements on this reaction. Since the
reaction ' widely used as an absolute neuiron
flux standard it is important to re-measure ;he
7,cro degree yield. Grant for 1969—Up to
$600. Project 69/53.

Radiolysis of Aqueous Solutions of Long-
Chain Fatty Acids at High Dose Rates. Part
IL—Dr. Jf. M. Gcbicki, Department of Physi-
cal Biochemistry, Joki Curtin School of Medi-
cal Research.

To study the kinetics of'the chain oxidation
of linoleic and other long chain unsaturated

fatty acids. Results of this study should pro-
vide sufficient information for the setting up of
a complete scheme of reactions which occur in
the radiation-induced oxidation of many
olefins. Continuation of previous project.
Grant for 1969—Up to $300. Project 69/54.

lonisation Times for Light Ions in a
Plasma.—Dr. A. H. Morton, Department of
Engineering Physics.

To make experimental measurements of
ionisation times for light ions in a plasma, in
order to check theoretical determinations and
provide information for plasma temperature
measurements. By observing line radiation
emitted by ionised states of light impurity
atoms in a hydrogen plasma the ionisation
times of the ions will be measured, and rele-
vant time constants determined. Subsequently,
these will be used to facilitate plasma tempera-
ture determinations. Continuation of previous
project. Grant for 1969—Up to $1,683.
Project 69/55.

Activation Studies in Meteorites, Blocks and
Lunat1 Materials.—Dr. J. F. Lovering, Depart-
ment of Geophysics and Geochemistry.

To study abundances of U, Th, K, Re, Os
in meteorites, rocks and lunar materials by
activation analysis. To develop fission track
dating techniques for meteorites, rocks and
lunar materials. To study U distributions be-
tween the constituent phases in meteorites,
rocks and lunar materials by fission track
analysis. Continuation of previous project.
Grant for 1969—Up to $1,500. Project
69/56.

UNIVERSITY OF MELBOURNE
Effect of Wall Roughness on Turbulent

Boundary Layers.—Mr. P. N. Joubert and Dr.
A. E, Perry, Department of Mechanical En-
gineering.

1. To obtain a rationalised classification of
roughness actions through a basic understand-
ing of the surface mechanism, of turbulent
boundary layers on rough walls. 2. To obtain
experimental data for the case of a turbulent
boundary layer developing in various pressure
gradients and with high wall shear stress
gradients. It is not possible to obtain a com-
plete understanding of turbulent boundary;
layer behaviour from smooth wall tests alone.
3. To obtain an appreciation of the effect of j
surface roughness on heat exchange, between^
the wall and the developing boundary layer,!
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with and without pressure gradients imposed.
Continuation of previous project. Grant for
1969—Up to $5,270. Project 69/57.

Neutron Capture Gamma-Ray Studies.—
Professor B. M. Spicer, and Mr. !?. B. V. Raju,
Department of Physics.

To study the gamma-rays emitted after neut-
ron capture, (i) single, (ii) in coincidence, and
(iii) measuring their angular correlation, with
a view to (a) studying the level structure of
the compound nuclei formed in these reactions,
and (b) studying the mechanism of the neutron
capture process. Continuation of previous pro-
ject. Grant for 1969—Up to $2,100. Project
69/58.

Pulse and Steady State Radiolysis of Aroma-
tic Systems.—Dr. R. Cooper, Department of
Chemistry.

To use pulse racliolysis techniques to investi-
gate the post-ionisation and excitation pheno-
mena in irradiated organic liquids. Steady
state irradiations will be performed in Mel-
bourne to determine the stable products re-
sulting from these processes. Continuation of
previous project. Grant for 1969—Up to
$1,200. Project 69/59.

Radiation Chemistry of Freons.—Dr. R.
Cooper, Department of Chemistry.

To investigate the radiolysis of totally fluori-
nated aliphatic fluorcarbon gases—freons.
These systems do not have labile hydrogen
atoms so the complications of subsequent reac-
tions found in hydrocarbon gases is avoided.
The immediate radiolytic products and their
subsequent reactions will be studied by irradi-
ating at various temperatures. Uncharged radi-
cal and ion-molecule reactions will be differen-
tiated by using an applied electric field and/or
addition of suitable scavengers during irradia-
tion. The gamma facility at Melbourne Univer-
sity and electron beam facilities at Lucas
Heights will be used. Continuation of previous
project. Grant for 1969—Up to $1,750. Pro-
ject 69/60.

Genes Controlling Radiation Response in
Pseudomonas aeruginosa.—Dr. B. T. O. Lee,
Department of Genetics.

To investigate the genetic architecture of
genes controlling radiation response in Pczudo-
monas and to compare this with that found in
other organisms. Continuation of previous
project. Grant for 1969—Up'to $1,850. Pro-
ject 69/61.

Study of the Initiation and Termination Re-
actions in the Cationic Polymerisation of
Styrenc.—Dr. F. E. Treloar, Department of
Physical Chemistry.

(1 ) The study of the relative importance of
initiation by the Ph:»C+ ion and initiation aris-
ing from monomer transfer in the cationic poly-
merisation of styrene. (2) The study of the
relative importance of termination and transfer
reactions in this polymerisation by using the
catalyst Ph,CBr,HgBr-,. Grant for 1969—Up
to $400. Project 69/62.

Reactivity of Higher Fluorides of Protacti-
nium and Plutonium.—Dr. T. A» O'Donnell,
Department of Inorganic Chemistry.

Earlier published studies by the Melbourne
Fluorine Chemistry Group have provided
chemical evidence for uranium as an actinide
element by comparison with other transition
elements chromium, molybdenum and tung-
sten. Similar studies on PaF5 and PuF(1 are
now planned and should provide valuable evi-
dence on the change from d-transition ele-
ment to f-transition element character in the
series of elements following actinium. Grant
for 1969—Up to $1,800. Project 69/63.

Structure Studies of Aquo-Cations by Neut-
ron Diffraction.—Professor R. L. Martin and
Dr. M. F. Mackay, Department of Inorganic
Chemistry.

To carry out three-dimensional analyses of
neutron diffraction data for the location of K
atoms in aquo-cations and related compounds
involving H-bonding. Measurement of intensi-
ties diffracted from single crystal on neutron
diiTractorneter. Setting angles and integrated
intensity values to be computed on the AAEC
computer. Grant for 1969—Up to $675. Pro-
ject 69/64.

The Effect of Temperature on me Debye-
Waller Factors of Simple Diatomic Crystals.—
M«\ Z. Barnea, Department ( f Physics.

Experimental observation of the tempera-
ture dependence of the neutron intensities of
single crystals with few or no unknown struc-
ture parameters aifords an excellent oppor-
tunity for studying the thermal vibrations of
atoms, anharmonicity, and other effects. To
investigate the detailed dependence of the
neutron intensities on the temperature (up to ~
650°C) and compare the results with theoreti-
cal predictions. Grant for 1969—Up to $390.
Project 69/65.
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Analysis oC Material from Pcngkalan
Bujang, a 12th Century A.I). Entrepot in
Kedah, Malayasia.—Dr. F. K. Treloar, De-
partment of Physical Chemistry.

(1) Continuation of scanning, begun in
1968, of metal and metal slag fragments found
in the massive deposits of Chinese pottery and
Middle Eastern glass at Pcngkalan Bujang, in
search of material similar to, or identical with,
ritual objects from Chandi Bukit Baiu Pahat,
a nearby temple. (2) Detailed analysis of
material, shown by the 1968 investigation to
be possibly of this type. Grant for 1969—Up
to $300. Project 69/66.

MONASH UNIVERSITY
Asymmetric Heating in Non-Circular Ducts.

—Mr. C. VV. Ambrose, Department of Mech-
anical Engineering.

(a) To examine the heat transfer character-
istics in the development section of the duct,
(b) By varying the apex angle of a triangular
duct, to determine the transition region at
which the process departs significantly from
equivalent circular pipe theory, (c) To exa'mine
the non-dimensional wall temperature distribu-
tion of ducts of different shape and materials,
(d) To examine the local heat transfer para-
meters under step heat flux conditions in a
triangular duct. Continuation of previous pro-
ject. Grant for 1969-—Up to $600. Project
69/67.

Radiation Sensitivity and Radiation Repair
Mechanisms in Pscudomonas aernginosa and
its Bacteriophages.—-Professor B. W. Hollo-
way, Department of Genetics.

Using genetic recombination as the index of
radiobiological damage, to continue the investi-
gation of the relationship of genetic recombina-
tion to radiation induced DNA lesions, par-
ticularly in relation to recombination deficient,
radiation sensitive, radiation repair deficient
mutants, and mutants of the sex factor FP in
the bacterium Pscudowonas acntgiiiosa. Con-
tinuation of previous project. Grant for 1969
—Up to $1,195. Project 69/68.

Radiation Effects in Polymers Studied at the
Electronic Level.—Dr. R. J. Fleming, Depart-
ment of Physics.

To identify the sites and nature of radiation
damage occurring in a variety of organic poly-
meric systems exposed to electron, gamma-ray
and neutron iluxcs, at room and liquid nitro-
gen temperatures. Optical absorption, thermo-

lumincscence, electron spin resonance, electri-
cal conductivity and nuclear magnetic reson-
ance studies. Also to make use of the ENDOR
technique following the fabrication of a suit-
able cavity and the purchase of appropriate
oscillators and power supply. Continuation of
previous project. Grant for 1969—Up to
$2,100. Project 69/69.

Magnetic Structure of Antiferromagnetic
OKvine Type Crystals.—Mr. G. J. F. Troup,
Department of Physics.

To determine the magnetic structure of anti-
ferromagnetic materials having the olivine
structure, such as Cr2BeO.», MnoGeO4, etc.
Continuation of previous project. Grant for
1969—Up to $670. Project 69/70.

A Neutron Diffraction Study of the Crystal
Structure of Urea Nitrate.—Dr. J. C. B. White,
Computer Centre.

The crystal structure of urea nitrate has
been determined with unusual accuracy using
photographically recorded X-ray diffraction
data, and is now being re-determined using
data obtained from an automatic -X-ray dif-
fractometer. A neutron diffraction analysis is
desirable for two reasons: (1) Until recently,
the position of the mobile hydrogen atom in
amide and urea cations was vigorously disput-
ed, and although n.m.t. investigations have now
resolved this, an unequivocal determination is
still desirable. No neutron diffraction studies
have yet been reported for such cations. (2)
The crystals and the crystal structure of urea
nitrate are well suited to a comparison of toe
three methods as indicated above. Grant for
1969—-Up to $390. Project 69/71.

Magnetic Structures in Transition Metal A!-
loy Systems.—Dr. J. H. Smith, Department of
Physics.

Manganese and its alloys exhibit a wide
range of different types of magnetic structure
which can be determined only by neutron dif-
fraction techniques. These measurements, to-
gether with measurements of magnetic sus-
ceptibility, Young's modulus, specific heat and
electrical resistivity, can be used to determine
the nature of the magnetic interactions of
manganese in different structural configura-
tions. Continuation of previous project. Grant
for 1969—Up to $1,250. Project 69/72.

Nuclear Orientation in Alloys.—Dr« G. V.
H. Wilson, Department of Physics.

(1) To accurately measure nuclear mag-
netic moments and the hyperfine interactions of

radioactive nuclei in ferromagnetic alloys. (2)
To study the formation and properties of spin
compensated states in dilute noble metal-man-
ganese alloys. Continuation of previous pro-
ject. Grant for 1969—Up to $860. Project
69/73.

LA TROBE UNIVERSITY
The Genetic Analysis of Radiation Resist-

ance and Sensitivity in Wild Australian Popu-
lations of Drosophila melanogaster.—Professor
P. A. Parsons and Mr. I. T. MacBean, Depart-
ment of Genetics, as a joint project with Dr.
B. T. O. Lee, Department of Genetics, Univer-
sity of Melbourne.

The genetics of radiation resistance and
sensitivity in higher Organisms is Unknown ex-
cept for isolated reports. During 1968, ihc
group found conclusive evidence for variations
in radiation resistance in wild populations of
Dmsophila nielanogastcr controlled by genes
on the second and third chromosomes. During
1969, further populations will be examined for
genetically controlled variations in radiation
resistance, and the genetic mechanism control-
ling the trait will be investigated both from the
point of view of linkage and function. To carry
out biochemical investigations on the nature
of the primary damages. Continuation of pre-
vious project. Grant for 1969—Up to $1,500.
Project 69/74.

Studies on the Preparation, Reactions and
Structures of Uranium, Plutonium, Thorium 8-
hydroxyquinolates.—Professor R. J. Magee,
Drs. R. W. Cattrali, J. V. Kingston and T. J.
Cardwell, Department of Chemistry.

Initially, the preparation of plutonylhydroxy-
quinolates by conventional means and precipi-
tation from homogeneous solution, using the
methods developed and results obtained earlier
by the team, on uranyl and thorium 8-hydroxy-
quinolates, for comparison. The work then to
be extended to the preparation and study of
a wider range of plutonium complexes with
different ligands. In each case the determina-
tion of structure will be an important feature.
Continuation of previous project. Grant for
1969—Up to $800. Project 69/75.

The Preparation and Crystal Structure
Analysis of Rare Earth Chelates.—Drs. D. H.
Dale and J. V. Kingston, Department of Chem-
istry.

The objective is to prepare and characterise
; complexes of rare earth metals with oxygen,
i nitrogen and mixed oxygen-nitrogen chelating

agents. X-ray and neutron studies of the com-
plexes will be made, where possible. The com-
plexes to be prepared and characterised at La
Trobe University. Init ial X-ray diffraction
studies at . La Trobe ( and three-dimensional
neutron diffraction data to be collected at
Lucas Heights, using AINSE equipment. Con-
tinuation of previous project. Grant for 1969
—Up to $1,350. Project 69/76.

UNIVERSITY OF TASMANIA
Time and Energy Dependent Neutron

Spectra in BeO Moderator—Dr. A. G. Fen-
ton, Department of Physics.

A study of the nuclear and transport proper-
ties of the moderator beryllium oxide using
pulsed neutron techniques with a view to pro-
viding information about beryllium oxide and
contributing to the understanding of transport
theory. The investigation consists of two parts:
(i) Examination of neutron population decay
in small moderator assemblies. This work has
been completed, (ii) Thermalisation experi-
ments using energy sensitive detectors. Con-
tinuation of previous project. Grant for 1969
—Up to $410. Project 69/77.

The Structure of Crystalline Oxides and
Salts (Chlorides and Bromides) of the Rare
Earths and Zirconium and a Study of the
Effects of Irradiation by Neutrons.—Professor
H. Bloom, Dr. G. H. Cheesman and Dr. P. W.
Smith, Department of Chemistry.

NOR investigations of the structure of solids
with special emphasis on effects of neutron ir-
radiation, including phase transitions. Study of
NQR spectra of the solid samples before and
after treatment. Continuation of previous pro-
ject. Grant for 1969—Up to $500. Project
69/78.

Comparative Studies of the Biological Pri-
mary Productivities of Certain Lakes in Tas-
mania.—Dr. P. A. Tyler, Department of
Botany.

To study the primary productivities of sev-
eral contrasting lakes in Tasmania to provide
the biological basis of freshwater production.
The program envisages a three year investi-
gation of productivities employing the O14

methodology modified from Steeman-Nielsen,
also pigment analysis, and being supported by
regular standing crop estimations carried out
by the Utermahl sedimentation technique in
which live and dead cells can be accurately
counted, and backed by experimental studies
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on pure cultures of the phytoplankton species
concerned. Grant for 1969—Up to $780. Pro-
ject 69/79.

UNIVERSITY OF ADELAIDE
Response of Packed Beds to Thermal Exci-

tations.—Mr. C. P. Jeffreson, Department of
Chemical Engineering.

To continue experimental and theoretical
studies of the dynamics of a packed bed
through which air is flowing when subjected to
a thermal excitation at the inlet. In particular
at short bed lengths and on low conductivity
solids for Reynolds Numbers from 200 to
20,000. To prepare general plots allowing
computation of breakthrough curves for any
combination of parameters. Grant for 1969—
Up to $2,534. Project 69/80.

Pressure Fluctuations in Turbulent Boun-
dary Layer Flow.—Dr. M. K. Bull, Depart-
ment of Mechanical Engineering.

To obtain a better understanding of the
mechanisms which produce pressure fluctua-
tions in. shear-flow turbulence and in particu-
lar to clarify the role of interaction between
turbulence and mean shear. Continuation of
previous project. Grant for 1969—Up to
$975. Project 69/81.

Development oi Laminar Natural-Convec-
tive Flow in a Vertical Duct Heated in a Pre-
scribed Manner—Dr. J. R. Dyer, Department
of Mechanical Engineering.

To study the mechanism of laminar natural-
convective flow in an open-ended vertical duct
heated in a prescribed manner. Buoyancy
forces, due to density differences, cause the
heated fluid to flow upwards through the duct.
At the present time the literature contains little
information on the subject. Therefore, this
work will provide useful data on the natural-
convective cooling of heated vertical ducts.
Continuation of previous project. Grant for
1969—Up to $2,505. Project 69/82.

The Development of High Efficiency Propor-
tional Counters.—Dr. A, G. Gregory, Depart-
ment of Physics.

The object of this research is to produce a
large area proportional counter of novel de-
sign with high efficiency for energetic X-rays
and an energy resolution between 10 percent
and 5 percent F.W.H.M. in the energy range
20-100 keV. Grant for 1969—Up to $657.
Project 69/83.

Metabolism of Copper in Health and Disease
with Particular Reference to Patients with
Wilson's Disease and Their Relatives.—Dr. P.
S, Davis, Department of Medicine.

To measure the extent of gastrointestinal ab-
sorption of radioactive Cu(i7 in human subjects
by the whole body counting technique; to
carry out such measurements in healthy volun-
teers and in patients with the copper over-
load condition, Wilson's disease; and thus de-
termining whether the basic genetic defect in
Wilson's disease is impaired biliary excretion
of copper or enhanced absorption. Grant for
1969—Up to $400. Project 69/84.

FLINDERS UNIVERSITY

Chemical Diffusion in Ceramic Oxides.—
Mr. H. J. dc Bruin, School of Physical
Sciences,

Compatibility between ceramic oxides at
high temperatures is determined by the inter-
diffusion of cations. In this project the diffu-
sion between A12O3 and BeO is being studied.
These oxides are chosen not only for their
practical importance as nuclear material but
particularly for their structural similarity.
Grant for 1969-—Up to $1,900. Project
69/85.

A Study of Binary and Ternary Systems of
the Rare Earths with Carbon and Nitrogen.—
Dr. N. 3. Clark, Department of Physical
Sciences.

(1) To establish the phase diagrams of the
Cr/N, La/N and Er/N systems, the stoichio-
metric existence ranges of compounds present
and the nature of the lattice defects. (2) To
establish the phase diagram of the Er/C sys-
tem with emphasis on the possible existence of
microphases existing in the ErC^-ErCi^ exist-
ence range. (3) To examine the ternary system
Er/C/N to establish the nature of the com-
pounds formed. Continuation of previous pro-
ject. Grant for 1969—Up to $700. Project
69/86.

Theoretical Study of Helicon Waves.—Dr.
B. Davies, School of Physical Sciences.

To give a satisfactory account of .helicon
wave propagation in a cylindrical plasma. In
particular, the effects of plasma non-uniformity
and electron inertia are being studied. Con-
tinuation of previous project. Grant for 1969
—Up to $600. Project 69/87.

SciiUering of Microwaves from Non-Uniform
Plasmas.—Dr. H. A. Blevin, School of Physical
Sciences.

To develop a method of determining electron
density profile and collision frequency from
the diffraction pattern produced when a micro-
wave beam is incident on a plasma column. To
measure the amplitude and phase of the scat-
tered wave as a function of angle when a 9
kMIT/. microwave beam impinges on a mercury
discharge column. A computer program will
be used to find the best values of a set of
parameters which describe the refractive in-
dex us a func t ion of radius. Continuation of
previous project. Grant for 1969—Up to
$1,960. Project 69/88.

Theoretical Investigation of Plasma Stabil-
ity.—Dr. R. J. Hoskiiig, Department of Physi-
cal Sciences.

To investigate theoretically the plasma in-
stability mechanisms which arc not described
by the ideal hydromagnetie model. A success-
ful thermonuclear controlled energy producer
requires that plasma instabilities be overcome.
Continuation of previous project. Grant for
1969—Up to $940. Project 69/89.

Microwave Interferometer for Plasma Den-
sity Measurements on FPS-2.—Dr. A. L. Mc-
Carthy, School of Physical Sciences.

The interferometer will be used to obtain
reliable measurements of average plasma den-
sity distribution in the range below 10'-1 par-
ticles per cc, for the large volume plasmas in
the machine, Flinders Plasma Source Number
2, FPS-2, is to be used for the investigation of
wave propagation and absorption. Grant for
1969—Up to $1,764, Project 69/90.

Electron Collision lonisation Cross Sections
in Cases.—Dr. J. Fletcher, School oif Physical
Sciences.

To determine the ionisation cross section for
a mono-energetic electron beam incident upon
a gas target. Such measurements will then be
used in conjunction with measured ionisation
coefficients to obtain forms of the electron
energy distribution in low percentage ionisation
plasmas. Grant for 1969—Up to $1,495. Pro-
ject 69/91.

Measure'iieni of Electron Temperatures and
Densities in a Hvdrogen Plasma.—Dr. E. L.
Murray, School of Physical Sciences.

To measure electron temperatures in a
laboratory hydrogen plasma without disturbing

the plasma. The method involves comparing
the ratio of the intensity of a selected spectral
line to that of the background continuum. In
addition, a re-arrangement of the optical sys-
tem will provide for a simple determination of
electron densities by the monitoring of the
Stark broadening of the spectral lines. Grant
for .1969—Up to $1,450. Project 69/92.

Structures of Some Transition-Metal
Fluoride Hydrates.—Dr. M. R. Taylor, School
of Physical Sciences (Chemistry).

To determine the structure of a disordered
form of CoFL4H^().2HF by neutron diffraction.
To compare this structure with those of other
similar compounds with reference to the nature
of the metal-halogen bonds, the stereochemistry
of the water molecules, and the nature of the
hydrogen bonding. To determine the structure
of ihis compound and that of a disordered form
of FeF2.4HL.0 by X-r»y diffraction. To pre-
pare crystals suitable for neutron diffraction
studies, of two disordered forms of FeFo.4Hi.O
already characterised, and possibly to carry out
preliminary neutron diffraction experiments on
them. Continuation of previous project. Grant
for 1969—Up to $1,150. Project 69/93.

Determination of Void Fraction and Flow
Regime in Two-Phase Flow, Using Hot-Wire
Anemometry Techniques.—Mr. G. G. Lutz
and Mr. R. I. Gunn, Department of Mechani-
cal Engineering.

In two-phase flow situations, such as occur
in boiling water reactors, knowledge of the
flow regime and void fraction is important in
analysis and control of the system. The ob-
jectives of this study are to investigate the be-
haviour of a long hot-v/ire anemometer in two-
phase flow conditions and to construct a de-
vice, based on such a wire, to determine flow
regime and void fraction. Continuation of pre-
vious project. Grant for J 969—Up to $1,100.
Project 69/94.

Absolute Measurement of Neutron Produc-
tion.—Dr. H. H. Thies, Department of Physics.

Over the past six years, a multi-BF^-counter
plus paraffin moderator flat-response neutron
detection system has been developed, which is
suitable for precise absolute neutron detection,
e.g. for measurement of source strengths or of
8 (y,n), 8 (y,p) and similar cross sections. To
test the feasibility of the use of such a device
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as coarse 47r-neutron energy spectrometer.
Grant for 1969—Up to $300. Project 69/95.

Thermodynamic and Structural Studies of
the Curium Oxide System.—Dr. B. G. Hyde,
Department of Physical and Inorganic Chemis-
try.

An experimental therniodynamic and struc-
tural analysis of the solid phases CmOx and
phase relationships in the system CmOx -\- O2.
Continuation of previous project. Grant for
1969—Up to $500. Project 69/96.

Crystal Structure Analysis by Neutron Dif-
fraction.—Dr. E. N. Maslen, Department of
Physics.

To make precise measurements of molecular

geometries, electron density distributions and
modes of thermal vibration. The results to be
used to check the validity of quantum mechani-
cal calculations of molecular geometries and
charge distributions, and lattice dynamical
calculations of the modes of thermal vibra-
tion. The experimental observations to be ob-
tained by accurate X-ray and neutron diffrac-
tion crystal structure analysis over a range of
temperatures. The neutron diffraction data to
be used to determine the nuclear positions and
the modes of thermal vibration, while the X-ray
data is to be used to calculate bonding elec-
tron distributions. The compounds being
studied at present are a series of symmetrically
substituted benzene derivatives. Continuation
of previous project. Grant for 1969—Up to
$3,000. Project 69/97.
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APPENDIX 'H1

PUBLICATIONS ARISING FROM AINSE SPONSORED PROJF.rT.q

UNIVERSITY OF QUEENSLAND
A Model of Two Phase Annular Flow

D.J. Nicklin & C.T. Koch
Cocurrent Gas Liquid Flow (Plenum Press) 1969

Hot-wire anemometer measurements in flows where direction of
mean velocity changes during a traverse

K.J. Bullock & K. Bremhorst
I.E.E.E. Trans., Instrumentation and Measurement,
Vol. IM-18, No.3, Sept.1969, pp 163-166

Structural similarity for fully developed turbulence in small tubes
W.R.B. Morrison & R.E. Kronauer
J.F.M. Vol. 39 Part 1, 1969, pp 117-141

Spectral measurements of temperature and longitudinal velocity
fluctuations in fully developed pipe flow

K. Bremhorat & K.J. Bullock
I.J. of H. & M.T., 1969

A neutron diffraction study of potassium lead hexanitrocuprate
(11), an example of a regular octahedral copper (11) complex

N.W. Isaacs & C.H.L. Kennard »
J. Chem. Soc. 1969

The Stereochemistry of organomercury compounds II. A redetermin-
ation of the structure of mercury (II) cyanide by neutron diffraction

R.C. Seccombe & C.H.L. Kennard
J. Organometallic Chem., 19, 243-246, 1969

Radiation induced solid state polymerization of derivatives of
methacrylic acid . VI. Polymerization of barium methacrylate
during irradiation

M.J. Bowden, J.H. O'Donnell & R.D. Sothman
Makromol. Chem., 123, 186, 1969

The radiation induced solid state polymerization of some N-Alkyl
Maleimides

J.H. O'Donnell & R,^. Sothman,
J. Polymer. Sci., B, T_, 129, 1969

Radiation-induced solid-state polymerization of derivatives of
methacrylic acid. II. Post-irradiation polymerization of
Octadecyl Methacrylate

M.J. Bowden & J.H. O'Donnell,
J. Polymer. Sci./ A-l, 1_, 1657, 1969
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Radiation-induced, solid-state polymerisation of derivatives
of Methacrylic Acid. III. An electron spin resonance study of
radical reactions in irradiated Octadecyl Methacrylate

M.J. Bowden & J.H. O'Donnell
J. Polymer Sci., A-l, !_• 1665, 1969

Dehydration of barium methacrylate in Air
M.J. Bowden & J.H. O'Donnell
J. Phys. Chem., 13.' 2871, 1969

UNIVERSITY OF NEW ENGLAND
Space charge fields in the development of a Townsend discharge
in nitrogen

A.A. Doran
Aust. J. Phys., 22, 447-52, 1969

The development of spark discharges in hydrogen
M.C. Cavenor & J. Meyer
Aust. J. Phys., 22, 155-67, 1969

The development of the discharge plasma in a hydrogen spark .
at small pd values

J. Meyer, Bit. J. Appl. Phys. (J.Phys.D), 2, 221-27, 1919

Site symmetry of Eu 4- in flux-grown zircon
P.E. Fielding, Aust. J. Chem., 22, 2463-5, 1969

Sulphur-selenium compounds
C.R. Ailwood & P.E. Fielding
Aust. J. Chem., 22, 2301-7, 1969

UNIVERSITY OF NEWCASTLE
Monte Carlo calculations of configurational entropies in
interstitial solid solutions

W.A, Gates, J.A. Lambert & P-T. Gallagher
Trans. TMS A.I.M.E., 1969, Vol.245, pp 47-54, 1969

Partial excess entropies of hydrogen in metals
P.T. Gallagher & W.A. Gates
Trans. TMS A.I.M.E., 1969, Vol.245, pp. 179-182, 1969

Carbon activity in Austenite by Monte carlo computations
P.T. Gallagher, J.A. Lambert & W.A. Gates
Trans. TMS A.I.M.E., 1969, Vol. 245, pp. 887-889, 1969
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UNIVERSITY OF SYDNEY
A derivation of some isotropic turbulence relations

M.J. Manton and R.E. Luxton
Mech. & Chem. Trans., inst. Eng., Australia Vol.MC4, No.l,
May, 1968, pp. 123-126 (not listed 1968 AINSE Annual Report)

Note on the decay of isotropic turbulence
M.J. Manton and R.E. Luxton
Proceedings 3rd Australasian Conference on Hydraulics and
Fluid Mechanics, November, 1968 -I.E. Aust.. Sydney
(Not listed in 1968 AINSE Annual Report)

The phase-change induced decomposition of methyl alcohol
J.G. Hawke and G.J. Trout
J. of Phys. Chem., Vol. 73, No.10, pp 3521-2, 1969

Spectral and microwave studies of the decay of a highly ionised
hydrogen plasma

G.F. Brand, NoR* Heckenberg & C.N. Watson-Munro
Aust. J. Phys., 22, 337, 1969

Probe interferometer measurement of electron density distribution
in,a decaying hydrogen plasma

G.F. Brand & N.R. Heckenberg
J. Appl. Phys., _40, 4209, 1969

The 5-hydroxyl configuration in dialuric acid monohydrate by
neutron crystal structure determination

B,,M. Craven & T.M- Sabine
Acta Cryst. 1969, B25, pp 1970-78

Shock development in an electrothermal shock tube
B. Campbell, D.W. George & H.K. Messerle
Aust. J. of Phys., 22, 1969, pp.23-41

Electrical conduction in alkali-metal seeded CO2
R.R. East, D.W. George & H.K. Messerle
J. of Plas,, Phys., JLL, pp. 889-893, 1969

On the interpretation of current voltage characteristics in plasmas
DoW. George & H.K- Messerle,
J. of Inst. of Engineers, Aust., E.E. Trans. E.E.5/
No.2, pp. 329-338, 1969

Shock collisions i'n an argon plasma
B. Campbell, H.K. Messerle, S. Ludvik & A.D. Stokes
Pub. in Proc. of 10th Symp, on Eng. Aspects of M.H.D.,
M.I.T., pp. 37-89, 1969
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Electrical shock tube performance with preheating of
downstream gas

H.K. Messerle & S. Ludvik
Pub. in Proc. of 7th Intern. Shock Tube Symp., Toronto/
June 1969 (Book of Abstracts, pp. 51-53)

Plasma Engineering - A new field of engineering study
D.W. George & H.K. Messerle.
Pub. in Proc. of Conf. on Applns. of Modern Sc. to
Electrical & Electronic Eng., I.E. Aust., Adelaide,
June 1969, pp.51-63

UNIVERSITY OF NEW SOUTH WALES
Measurement, simulation and control of fluctuating phenomena
in nuclear reactor systems

L.G. Kemeny, Inst. of Engineers, Aust., E.E.T.,
Vol.EE 5, Nc.l, pp. 13-25, 1969

Hybrid simulation of nuclear reactor system stochastic models
L.G. Kemeny, Intern. Conf. on Applications of Hybrid Computers
in Nuclear Sc. & Eng., Trans, of Intern. Conf., by Presses
Academiques Europeenes (Brussels), pp. 121-134, 1969

On the theoretical formulation interpretation and utilization
of nuclear reactor system noise measurements.

L.G» Kemeny, P.R. Barrett & J.J. Thompson
Japan-U.S. Seminar on Nuclear Reactor Noise Analysis,
Tokyo & Kyoto. Preprints published by American Science
Foundation 1969

A vertically illuminated microscope for multiple beam
interferometers

M. Hollis & J.C. Kelly,
Applied Optics, Vol. 8, p.2149, 1969

Isotopic hydrogen exchange in the alkylbenzenes using
homogeneous platinum catalysts

R.J. Hodges & J .L. Garnett
J. Catalysis, 13, 83-99, 1969

Tritium labelling of optically active amino acids by the
Wilzbach procedure

J.L. Garnett, S .W. Law, J. O'Keefe, B. Halpern & K. Turnbull
Chem. Comm. 323-4, 1969

Labelling of synthetic oestrogens of the trans-sti3.bene and
symmetrical diphenylethane series by catalytic exchange on
heterogeneous platinum

P.J. Claringbold, J.L. Garnett & J. O'Keefe
J. Labelled Compounds, J5, 21-9, (1969)
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Dimerization during heterogeneous platinum-catalyzed exchange
of aromatic compounds with heavy water. Advantages of a
homogeneous procedure

G.E. Calf & J.L. Garnett
Chem. Comm. 373-5 (1969)

Homogeneous Platinum (II) - Catalyzed exchange of hydrogen in
polycyclic aromatic hydrocarbons and heterocyclic molecules,

R.J. Hodges & J.L. Garnett
J. Phys. Chem., 73, 1525-39 (1969)

ESR evidence for the activation of oxygen on platinum black
A.T.T. Oei & J.L. Garnett
J. Catalysis, 15, 99-100 (1969)

Radiation-induced copolymerization of monomers to fibres
S. Dilli, J.L. Garnett, E.G. Martin & D. Phuoc
Proc. Roy. Aust. Chem. Inst., 36, (10), 311-4 (1969)

Regenerative system for continuous measurement of internal
friction and Young's modulus of alkali halide crystals

T.E. French, J.E. Sinclair, H.F. Pollard
J. of Scientific Instruments (J. of Phys. E), Series 2,
Vol.2, p.1060-1062, 1969

The application of transmission line theory to a symmetrical
triple mechanical composite resonator

R.W. Harris, Proc. of I.R.E.E. Aust., Vol. 30, pp. 28-29, 1969

An experimental determination of the ionic state of MgO by
single crystal methods

P.L. Sanger
Acta Cryst., A25, p.694, 1969

The inversion transformation for the solution of static
thermoelastic problems with variable heat transfer

Z.J. Holy
Nuc. Eng. & Design, 9, pp.1-14, 1969

Axisymmetric thermal response problems for a spherical fuel
element with time dependent heat transfer coefficient

J.J. Thompson & Z.J. Holy
Nuc. Eng. & Design, 9, pp. 29-44, 1969

The analysis of thermoelastic transients due to local heat
transfer perturbations

J.J. Thompson & Z.J. Holy
Nuc. Eng. & Design - Special Issue on Reactor Core
Mechanics, Dec. 1969
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AUSTRALIAN NATIONAL UNIVERSITY ? 7

Zero degree neutron yield from the Li(pmn)Be reaction near
2.2 MeV.

H.W. Lefevre & G.U. Din,
Aust. J. of Physics, 22 (1969) 669-677

Uranium and thorium in tektites
J.W. Morgan,
Earth & Planetary Sc. Letters, 7, 53-63, 1969

Uranium distribution in ultramatic inclusions from Victorian
basalts.

J.D. Kleeman, D.H. Green, & J.F. Lovering,
Earth & Planetary Sc. Letters, 5, 449-458, 1969

Lexan plastic prints: How are they formed?
J.D. Kleeman & J .F. Lovering
proceedings Int. Conf. Nuclear Track Registration in
insulating Solids and Applications, (Clermont-Ferrand,
6-9, May, 1969)

The evaluation of the spatial parameters K and. a in equations
for fission track analysis

J.D- Kleeman and J.F. Lovering. 1969. ibid

UNIVERSITY OF MELBOURNE
Mossbauer studies of Tin 119m recoil atom's in some mixed
oxides of tin. I. The nature of the recoil effects in Mg2Sn04

1

p. Hannaford & J .W. Wignall
Phys. Stat. Sol. 35, 809 (1969)

Rough wall turbulent boundary layers
A.E. Perry, W.H. Schofield & P.N. Joubert
J. Fluid Mechn., Vol. 37, Part 2, pp. 383-413, 1969

45
Thermal neutron capture 7-rays from Sc

B.B.V. Raju & B.M. Spicer,
Paper 4.42 Contributions to International Conf. on
properties of Nuclear States (Montreal) p!29 (1969)

MONASH UNIVERSITY
Genetics of pseudomonas

B.W- Holloway,
Bacteriological Reviews, Vol.33, pp. 419-443, 1969

Thermoluminescence in irradiated organic polymers
R.J. Fleming,
Proc. Roy. Aust. Chem. Inst., _36, 199-202, 1969

Excluded volume and the intrinsic viscosity of polymer chains
R.J. Fleming
J. Phys. Soc. Japan, 27, 175-7, 1969

50.

Theory of modulation effects in resonant nuclear
disorientation experiments

G.V.H. Wilson
Phys. Rev. 177, 629, 1969

Magnetic properties and Mossbauer spectra of some terdentate
Schiff-base-iron (III) halide complexes

A. van den Bergen, K.S. Murray, B.O. West & A.N. Buckley
J. Chem. Soc. (A), 2051 (1969)

Relaxation effects in the Mossbauer spectra of some dimeric
iron compounds

A.N, Buckley, G.V.H. Wilson & K-S- Murray
Solid State Comm. 1_, 471, (1969)

Electronic spin relaxation in dimeric iron (III) compounds
A.N. Buckley, G.V.H. Wilson and K.S. Murray
J. Chem. Soc. (D) , (13), 718 (1969)

Antiferromagnetism in Au
J.H. Smith & P. wells
J. Phy. C. (Proc. Phys. Soc.) 1969, J2, 356

A neutron diffraction study of electrolytic gamma manganese
J.H. Smith & E.R. Vance
J. Phys. C. (Proc. Phys. Soc.), 1969, 2 762

Decomposition of gamma phase manganese copper alloys
J.H. Smith & E.R. Vance
J. Appl. Phys. 1969, _40, 4853

A null-matrix alloy for neutron diffraction
J.H. Smith, E.R. Vance & D.A. Wheeler
J. Phys. E. (Proc. Phys. Soc.) 1968, J., 945
(Not listed in 1968 AINSE Annual Report)

Magnetic properties of manganese gold alloys and the effect
of thermal and mechanical treatment

J.H. Smith
(1967 International Congress on Magnetism, New York) ,
J, Appl. Phys. 1968, 39, 675 (Not listed in 1968 AINSE Annual

Report )
Antiferromagnetism in gamma phase manganese-nickel and
manganese palladium alloys

T.J. Hicks, A.R. Pepper and J.H. Smith
J. Phys. C. (Proc. Phys. Soc.) 1968, J., 1683
(Not listed in 1968 AINSE Annual Report)



51.

LA TROBE UNIVERSITY
The thermal behaviour of rare earth triphenyi-phospine
oxide complexes

J.V. Kingston, E.M. Krankovits & R.J. Magee
Inor. Nucl. Chem. Letters, Vol. 5, pp. 485-9, 1969

The thermal behaviour of lanthanide chloride complexes of
2, 4, 6 tri (21 - pyridyl) - 1, 3, 5 triazine

J.V. Kingston, E.M. Krankovits, R.J. Magee & E.G. Watton
Inorg. Nucl. Chem. Letters, Vol.5, pp. 445-8, 1969

Lanthanide chloride complexes with quinoline-N-oxide
J.V. Kingston, E.M. Krankovits & R.J. Magee
J. Inorg. Nucl. Chem. Vol. 31, pp. 3181-5, 1969

Evidence of genes for radioresistance in natural populations
of Drosophila

P.A. Parsons. I.T. MacBean & B.T.O. Lee
Japan J. Genetics 44, 29-31, 1969

Polymorphism in natural populations for genes controlling
radioresistance in Drosophila

P.A. Parsons, l.T. MacBean & B.T.O. Lee
Genetics 61, 211-218, 1969

A correlation between the ability to withstand high temperatures
and radioresistance in Drosophila melanogaster

P.A. Parsons,
Experientia 25, 1000, 1969

UNIVERSITY OF TASMANIA
Cation effects in nuclear quadrupole resonance spectroscopy

P.W. Smith & R. Stoessiger
Molecular Physics, Vol. 17, Nos. 5, p.503-506, 1969

Direct nuclear quadrupole resonance evidence for vanadium
halogen bonding in vanadium trihalide hexahydrates

L.P. Podmore, P.W. Smith & R. Stoessiger
Chemical Communications-83, 1969

UNIVERSITY OF ADELAIDE
Velocity profiles of turbulent boundary layers

M.K. Bull
Aero. J. of Royal Aeronautical Soc. Vol. 73, No.698,
pp. 143-147, 1969

Mean shear in a constant pressure turbulent boundary layer
M.K. Bull
American Inst. of Aeronautics & Astronautical Soc.
Vol. 73, No.698, pp. 143-147, February 1969

52.

A further note on dynamics of packed beds with intraphase
heat or mass transfer

C.P. Jeffreson
Chem. Eng. Science, Vol. 24, pp* 613-614, 1969

FLINDERS UNIVERSITY OF -SOUTH AUSTRALIA
Helicon waves in a gaseous plasma

B. Davies & P.J. Christiansen
Plas. Phys. 11, pp. 987-1000, 1969

Vacuum boundary conditions for helicon waves in a cylindrical
plasma

B. Davies
J. Phys. A (Gen. Phys.) 2 (1969) 717-719

Cation self-diffusion in low density polycrystalline
beryllium oxide

H.J. de Bruin
J. of Aust. Inst. of Metals, 14, 247, 1969

The effect of electrode configuration on normal ionizing
shock waves

T.R« Blackburn, M.H. Brennan & J. Fletcher
Plasma Phys., 11, 8, 655-661, 1969

Effect of finite ion Larmor radius on the stability of
rotating superposed fluids

G.L. Kalra
Can. J. Phys., Vol. 47, 831-834, 1969

Propagation of gravity waves in a non-isentropic, rotating,
hydromagnetic medium

G.L. Kalra
Pub. Astr. Soc. Japan, Vol. 21 (1969) 236-266

Stability of a gas-liquid system in magnetic field
G. Kalra, B. Buti & S.N. Kathuria
Phys. Fluids, Vol. 12, (1969) December issue

Hydromagnetic stability of thin self-gravitating disks
and spiral structure

R.J. Hosking
Aust. J. Phys., 22, 505-519, 1969

Compressible resistive "tearing" instability in the hard-core
pinch

R.J. Hosking & G.G. Lister
Phys. Fluids 12 (1969) December issue



53.

UNIVERSITY OF WESTERN AUSTRALIA
A high efficiency coarse 4 71 neutron spectrometer

H.H. Thies and K.J. Bottcher ^
Nucl. Instr. and Meth. 75 (2) 1969, 231

investigation of the flatness of response of a multi-
BF3 - counter neutron detection system

R.F. Barrett, J.R* Birkelund and H.H. Thies
Nucl. Instr. and Meth. 68 (1969) 277

LUCAS HEIGHTS
Computer Program GASP for diffractometer setting angles
using the symmetric A setting (bisecting position)

F.H. Moore
AAEC/TM500, August 1969

Neutron diffraction equipment, at Lucas Heights and some
possible experiments

A.W. Pryor, G.W. Cox, F.H. Moore and D.A. Wheeler
AAEC/DR4, November 1969


