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T1lE AUSTRATIA}I ATO[,lIC E1.lERGY CO]I/Ilt/lISSIO}l

Ministerial responsibiliry for .1?#i!:tion of the Aromic Energy Acr

The Minister for National Development, the Honourable D. E. Fairbairn,
D.F.C., M.P.

Members of the Commission are:

Chairman: Professor.J. P. Baxter, C.M.G., O.B.E., B.Sc., ph.D. (Birm.),
F.A.A., A.M.l.Chem.E., F.R.A.C.l., M.l.E.Aust.

Deputy Chairman: Sir Harold Raggatt, C.B.E., D.Sc., F.A.A.
Members: Sir Leslie ,lVlartin, C.B.E., ph.D. (Cantab.), D.Sc. (A.N.U., Melb.,

Q'land), F.R.S., F.A.A., F.lnst.P.

B. F. Dargan.

M. C. Timbs, B.Ec., A.A.S.A., F.A.l.M. (Executive fu\ember).

THE AUSTRALIAN AToMtc ENERGY coMMrsstoN was created in April,
I953, by an.Act of Parliament which gave it statutory powers within'the
constitutional authority of the Commoriwealth Government.

Its functions concern:

o development of practical uses of atomic energy for industrial andother purposes;

o scientific research within the commission, and in universities and
other institutions; and

o training of scientists and engineers to meet the needs of nuclear
technology in Australia ;

o discovery and production of uranium and nucrear materials.

The Head office of the Commission is at 45 Beach Street, coogee,
N.s.w., and is responsible for the general control of all the Commiss'r"on,i
activities. ln particular, the Head ofilce is concerned with policy matters,
raw materials (including the Rum Jungle uranium mine and treatment plant),
liaison with other Government departments, public and eress relationi,
extramural and university research' on atomic' energy, and llaison witli
international and overseas atomic organisations.



THE RESEARCH ESTABLISHMENT
Direcror: K. F. Alder, M.Sc., F.l.M.. A.,M.Aus.l.M.M., A.M.l.R.E.E.(Ausr.)

construction of the Australian Atomic Energy commission's Research Establishment
ff3"?,.:i .i"Jso.f ini"a*int"*;,lim.l':l zo i,.,iru. ..,1n .i !va,"v, r,- o.,-;",, 'icill
and has in,oiuuJ'u ;;p;J ;;;;il;;:r;;,"oiiy,l.T, i' ji,:ij".r",gl? ,;..,T;;' 

,:Tfj".'1total of approximarelv l,ooo. ih"-r.tJri.'iirlnt consists of a carefuily designed complex of
311?I?; il1rJl,;l:"'i'"ns 

containins .r.h 
"iriprent ror "r.r"li'-*r".rch unavairabie erse-

Functions

The essential purpose of ,he Research Establishment is to underlake research into thepeaceful uses of alomic energy.*i*'.p".i"f r"t"r."* i" 
"r;;;;;;*:, and radioacrive isotopes;to promote the lraining and-education of scientists una 
"nqi;;riin'nr.r"". science and nuclearengineering; lo provide appropriate r"iri.*-in.rr,. nr.r"ii ili;';; rhe..universiries, indusrry,science, asricuhure, rese"ic'h ana mJicinl; p"g lo b;liJ ,;-;; iustratia a body of peopleexperienced in the complex scienrific and technicar urp*l, o'iuiori.'un"rgy.

The long-term 
-!:!"fi.lt of this activity. will not be realised until nuclear reacrors become

:;il:il:,.f: power seneration in arri^iiu,'uri tiJ'.r,"lii"r, [enents are beins rearised

Organisation

The Research Establishmenl is broadly subdivided functionally into four parts:-
l ' Under the Associate Director (H.T.G.c.R. proiect) are the Divisions of Materials,phvsics and Engineering neseirch, pr* un 

-'"'J6riJj- 
-uir.,"n.arics and compurinsse*ion, which dear with rhe essenriar po*"r-IJ.iiJ,. ;;;";.h-;;;s[-. '-"'v'','

' H:3;1, 'ilitii::ii'%3i'"".."'i:_,,1:ffi:,.::fi,:,.J;::1 -iliTlll,:#{lmi"J,.:i
concerned with research and development in the auxiliary and ancillary fields ofatomic energy, primarily in suppori o-f the cl.-i*i"r;. research program. Thelsotope Division supplies radioisoiopes.tor ,n"ai.in". t.i"rirh. and industrial purposesbv producrion ar rhe Resear.h E;i;bri;h;";;-;;;' i.i"i'i"r,.". rr arso carries ourresearch and provides advice on applications.

3' Under the Associale Director (operations) is the operations Division which is con-cerned with the construclion, operalion ura ."int"IJi.u1r rn. complex plant andfaciriries required ro supporr the ,.es"u.h- pi.;;;;;;irn tne provision of ensi-neering services to lhe iesearch slaff.
4' under lhe Associate Director (Management) are grouped the general administrativefunctions, library, photographic -r".-tion, 

ui ."t"rj.

Research Program

The maior research program of the Australian.Atomic Energy commission is the investi-gation of the technical and'eco-nomic t..riuirii, of a high t"-p".ilr", carbon dioxide cooledbervllium oxide moderat.a po*"i i"J;;.-iil..on.epi ,na.i inulriisarion ar the ResearchEsrablishmenr features a.core-of tLe peuute-il"a typ"l";h#;i;;er erements are spheres
;I,.ff'JJ"#,lJi*i,'; :1,:! |;: :,tl;;#;I';$[r'"",1' a]!o"li"i" 

';; i";i".i'L#piTrii
with the efiorf available-it .is nol practicab.le-for the commission to consider variousalternative reaclor desiqns and fuel'-cyc'ies-ii'p"rutt.t ri,"Lt.ri,"'r"..ur.h has been concen-trated on one specific Gis;-.r;..#'ir"i'.i.1.. nnut"ri"rr'liilur."f inro ,he behaviour ofberyllium oxide as a reactor material has alreldy ."".n.i ln *i;:il stage and has providedimportant information on the technical perior-riance of an all-ceramic beryllia based fuel.

2

kl.ryw#.:



The initial engineering design study has been based on a plant producing a net elec-trical output of 200 megawatts. The current research prog.; 1on.i.t, of -u 
teu.iUiiity

study only and does not embrace lhe construction. of a profotyp-e power reactor. The obiectiveis to develop the most promising reactor system based'on the sejected materials 
"ra-iJ-..r-

!;!|rJf 
svstem, both technically and economically, with other reacror designs J.r"f.pua

MATERIALS DIVISTON

The research program of the Division covers the development of materials suitable foruse in the H.T.G.C'R. proiect, and their whole lifetime and uliimate fate. The nuclear reactorcore is an environment for materials which demands new requirements not found in unv of6"ifield of engineering.
The basic problems involved in the development of core materials are fabricalion, evalu-ation in terms of the operating conditions in a reactor (particularly mechanical una in.r1nutproperties), behaviour under neutron irradiation, chemical compatibiiity, permeability to fissionproducts, and the recovery of the valuable constituents of the spent fuei UV.n.rni.ul'p;;.;;;;;;

and the disposal of radioactive waste.

. Until recently, malerials research was carried out on a broad front in an attempt to
understand and evaluate the likely behaviour of. beryllia and beryllia-bu."J fr"fr i" p;;;;.;;
reactor systems. The scope of recenf work has become more resiricted and directed' t.;;;1.a more complete study of spherical-shaped fuel elements under the conditions pr"p"i"a-ir-in"
the pebble-bed reacfor system. This requires basic and applied research 

"u"r-u-iiJ"-r;;g;-of subiects.

The work of the Division is divided into four sections._

Fuel Element Development Section
The Section is responsible for the development of improved fuel element slructures, thedevelopment of the mechanical characteristics oi fuel element materials, and the a.ri*ti."

and co-ordination of data on material properties in a form suitable foi us" l; ;"gl;;;;i;;
design work. The Section consists of a'Ceiamics Group concerned with problemr inrTolrJ iithe preparation of suitable fuel structures, and a Mechanical and Thermal Assessment Groufwhich is mainly concerned with the fracture and deformalion characteristics of ceramics andtheir relation lo structural and environmenlal conditions.

Work with lhe element beryllium is complicated by the fact that this material is verytoxic. Conseguently, beryllium oxide has to be handled in sealed boxes, working ri" gtou".,or in fume hoods with fast ventilation and absolute filtering of the air extract.

Materials Physics Section

The Materials Physics Seclion is primarily concerned with research into the structure of
solids and the relationship between structure and properties. The two maior fields of rtrJy u1."
structural changes produced by neutron irradiation and the application of neutron diffraction
techniques. A wide range of facilities and equipment for physical examination is available.

The Section consists of fi.ve groups: Physical Metallurgy, lrradiation Proiects, lrradiation
Research, Applied Physics, and Neutron Diffraction, which'are engaged in the f.l[;i;;
proiects:

o Studies of irradiation damage in beryllia and beryllia-based fuels. Techniques such
as X-ray and neutron diffraction, thermal conductivity, electron microscopy, etc., are
used.

o lrradiation damage in other metal oxides including magnesium oxide, aluminium
oxide, zinc oxide and other ionic-covalent compounds.

O The struclure of metal oxides, e.g. beryllium oxide and magnesium oxide, and of
wurtzite compounds, using combined X-ray and neutron difiraction techniques.

o Effect of neutron energy on damage in various materials using neutrons from
HIFAR as well as neutrons generated by a prolon accelerator.

o The study of lattice dynamics by neutron scattering techniques (elastic and inelastic).

3



Neutron difiraction proiects are undertaken in collaboration with university departmenls,and these currentlv inc.lude .a'stuly oi iilJ'..tru.rure of magnetic materials and the determina-tion of hydrogen positions in ,arious oiga-nic molecur".. e1i"".ire facilities and equipmentare available for this work, includi"g.r;;i spectrometers, powder spectrometers, and a mech-
:l;:"i#il;*,'Jit'tjruiffiu*u"i"n6il''-neutron experimenrs. e ,u,.iuur" *lrl,r""g,i i,ipr"-

Fuel Cycle Development Section
The main responsibility of this section is research and development in chemical pro-cessing and reconversion of fuels in the fuei.v.l"r rnJ"r.tralz,l". *uil as any other chemicalengineering sludies which might arise in the research prog;..1'iie section consists of threegroups concerned with process development, .n",ni.ut-e-.!inu"ring'"na process chemistry.Development and engineering work at present is devoted mainly to the achievement oflow fuel cvcle costs' .Several facilitiEs nlul'o"lin-a1.ls"J'"""J.on.tru.t"d for rhe srudv ofdifferent aspects of the fuel cycle' A i;;;" engineeriig u.v i. uuuiruule for pilot planr workas well as smaller laboratories. High radiailon te-vel r,.riri"g'.utt]'"'r" being specified for usein the program' Present process -.t'"rlrirf *ort rs cenrrea;"-;;; Ihemistry of beryllium, theactinide elements and the maior fission pLiJ.r.. Facilities in.ira" riodern radiochemical labor-atories and a wide range of specialisej eguipment.

Materials Chemistry Section
The section conducts research in solid-state chemistry and physical chemisfry related tothe application of ceramic materials- in 

';";;;;r. 
rt is concerneJ ,litr, srudies such as fissionproduct release from ceramic materials both- in una orior-r.ulfrr,'innr""ce of impurifies andirradiation on defect structures; chemical- reactivity and toxicity of beryllia; volatilisation ofbervllium oxide in moisr gas; .;J rh;;;;ir-rement of stored energy in irradiared beryilia.

PHYSTCS DtvtstoN
The Phvsics Division is working as an integrar unit of the H.T.G.c.R. proiect. lt hasthe task of providing €ccurate reactor and ngutrori physics information, which, when used withcarefullv checked calculation. methocl-s, witiproauce idequate ."u.ioi-.or" data for the reactordesigner. The Division srudies tr," ni.r." Jo"cess, nucrea, pf";;rii;. of heavy elements, andneutron motion in reaclors. lts physicists are concerned with'tn" ..t" and efiicient utilisationof neutrons and nuclear materiali.

.u.tion.lo 
carry out the phvsics feasibility studv program, the Division is divided into two

Experimental Physics Section
The main experimerrtal 

19ol-s oj the Experimental Physics section are a low power re-search reactor known as "Moata," which has a maximum nur'oi-roi''neutrons per sq. cffi. per

lilltX;il.a 
a maximum hear ourput of ro kitowatt., ".J'. s u"v pos;tive-iJn-V"^-a.'ErJ.r

Moata is used as a source of neutrons for such studies as the energy distribution ofneutrons, fission, caplure and scatlering reaction_ rate in glr"n n"rtron energy distributions. lnaddition, the critical mass of a compleie reactor ;s d"t"r,.n]n"J ui?I".rring the neutron distri-bution in a secrion of the same.composition. The positive-;"-;.;;;"t.r wi1 provide a mono-energetic source of neutrons, which are used in 
^.Ltt"ring ;r*ri;;i, and in measuring the

!|#;';,t Jl:il::". 
emitted at nssion. The H.r.G.c.R. ;,;s;;;;;;1"n,, ,uny comptex re1*or

Theoretical Physics Section
Theoretical reactor pJrysics investigations concentrate on the accuracy of calculationsmade from various models'foi the 

"runt.-oi.riring in a "rJ"* r"uJtor. Associated srudies areconcerned wirh the provision 
,of a.satisfactory .otiu.tioi. 

"i;;;;;i. nr.r"".. physics dara.Nuclear models are examined with a ,i;; i. correlating una u.r"Iing data obtained fromexperiment and for predicting data not otherwise outainubre. 
' 
xigl" .p""a electronic computersare being used to accelerate numerical computations and to .rio",nuiJ'the prodigious amount

3lr"Xii,ri.r:?:'},";quired for r"".nor Jrii"r. Research i"to-i"c,n"i numericar rechniques is

A



The low power research reactor ,.Moala,,, which is used for reactor physics sludies

3 Mev positive ion van de Graafi accererator. .rhe accereraror is u:ed for fart neurron
erpolimen'3.
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Maior commitments of this Section in the H.T.G.C.R. research program are lhe pro-vision of accurate computation methods with associated sets of data, ihoroughly ;h.,[";against experimentally established standards, and the calculation of Orrn-rp of th1 plutonium-
thorium-beryl lia system.

. The plutonium-thorium-beryllia system at present under consideration offers a consider-able challenge, both in the calculation oi the c lean core and in the burn-up of the system.The special properlies of- the beryllia moderator and the resonance structure of the pluitniumisotopes have received far less attention in the past than graphita moderator 
"na' ,rinirn1fue ls.

ENGINEERING RESEARCH DIVISION

. Research in engineering. is the focal point of the H.T.G.C.R. proiect since it is withinthis field that most of the problems originate. Consequently, much of'the *o* "i th" M"i;;i;].and Physics Divisions arise through the need to supply the Engineering Division with reactorcore data and information.on the properties and behaviour of -materiali. 
rhe information'1.then integrated into the theoretical. experimental and design .studies of the engine;;;;; i;;r;-bility of a complete reactor and power conversion system.* The Division is orgi'nised i;ol;o

Sections.

Design and Development Section

. lh" main oblect of this Section is to develop an optimised reactor design which willbe reliable and safe in operation and will produce power at a minimum cost.
Because of the high temperatures involved, the unusual materials employed and becauseof the importance of economics, many unusual and difficult problems are encountered whichprovide ample scope for. the designers' ingenuity. The deiign, which coveri ,.t o"fu if,"reactor core and its ancillary equipment, but all associated pla-nt 1e.g., treat Lxcnans"rrji 

"'f..provides plenty.of scope for original.thinking on the theoreiical side-in fields-suih ai-;;;;i;;
stress analysis, kinetics and transient behaviour, and overall economic optimisation studies.

The Section is divided into _four groups: ,a main Design Group and three groups en-gaged on analytical v761la-[rlu6le6r Studies, Core Studies and System Siudies Groupsi

Experimental Research and Developmenl Section
Many of the theoretical and design studies require experimental support either to testnew ideas or to produce new data. The Sedion operates. a large engineeling 

"rp"ri.",it l-"vwith well equipped workshops and laboratories to meet this neJd. ltis respoisibrL ro,. prorii6and assessing experimentally the prototynes gf^ components.and systems' una oOtuinilg 
'ihE

basic engineering data required by the H.T.G.C.R. program. The Section consisrs of nr. giorpsli.e., Heat Transfer and Fluid Flow, Stress and Vibration, Rig Development and Op"rutL,i, i"!nlniques and lnstrumentation, and Technical Assistance.

APPLIED MATHEMATICS AND COMPUTING
The Applied Mathematics and computing Section comprises three Groups-Computer

Operations, Computer Utilisation Research and programmlng Support.
As a result of the extensive original power research program, the Commission,s com-puter requirements have expanded rapidry during the past feir years. A high-sp;el 

-rBM

7o4o-1 401 digital computer system with six magnetic tape units was installed i.."Itfv-i"'1"air-conditioned building designed for the purpose.

. . This computer system is highly flexible and is an essential tool in the examination ofpossible reaclor designs. The main work-load consists of complex nu.l"ur."l.rLii;;;';;;;;;
those needed to build up a three-dimensional picture of n.riron behaviour over the enfirevolume of a proposed reactor.

tsoToPE DtVtStON

- The lsotope Division.is responsible for the provision of radioisoropes to science andindustry and conducts an advisory and consulting service. lf also carries out research anddevelopment on new uses of radioisotopes and iadiation, and proviJes facilities ioi outr-iJ"organisations to do their own research in these fields. The Division consists of un t.otop" nilduction Section, an lsotope Application Research Section, and an lrradiation Research S;;;;. -

6
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lsotope Production Section
The nuclear reactor HIFAR is particularly suitable for the production of radioisotopes,especially those required at a very high specifii activity (sr.h u. JoUuft oo and iridium 192).Very active radiocobalt is in considerable dema-nd to.rneJi.ut prrporu., it is used as a power-fu-l emitter of gamma rays in the treatment of cancer. rt is aiso 

-rrua i" industry as a sourceof sterilising radiarion and, with iridium r92, for inlusriiui ,.u-ilsr"ot,
The Section has special facilities in HIFAR for producing radioisotopes by neutronirradiation. lt is also well equipped with remote handlinj t".itiii"s- for. dispensin;, ;;;r;;-ing and packing radioisotopes, and incorporating them iri .n"-il.i compounds. lt is alsoresponsible for the development of new methodi for the' ."..plriJion, processing and hand-ling of irradiated materials.
Methods are being developed for control of target materials and radiochemical nrrrirrof isotopes. A conrinuous review is made of sysrems foi remote h."di;;; ;"i;;:',:H[;":'jl}the design and manufacture of special source cfianglng 

"qripr""t lnl containers. ln studiesof lhe encapsulation of sources and targets, rechnrq"uei f;- [i;;-i;r;griry merulli. sealing aredeveloped.
A wide range of processed and unprocessed radioisotopes is already being producedand supplied ro users in medicine, 

'."r"ur.h,-industry;;J;;;[J;rre" in Austraria and overseas.The Section has specialised in. high specific'activity products-such u. t"l"th"rupy cobalt 60 andhighly concentrated radiography lources

lsotope Applications Research Section
The industrial uses of radioisolopes are many and varied. This section is concernedwith the development of techniques foi using isoto[es in inJustrial fr*"..u., and also carriesout applied research in physics and radioche-mistry.'
The Section has an advisory and consulting service which conducts field investiga-tions with radioisotopes for public utilities and indJstiv i"-.r.r-, 

"pprLations 
as sand and silttracing, leak detection, mixing tests, efiluent tracing, etc. The Section also carries out research

;::"r:r,.".."' 
techniques such is measurement of rti"u, no--.nJ .ovement of ,ndurgrounJ

lrradiation Research Section
The Section is engaged on a program of research and development directed towardsthe use of high intensity tidiution, *ni.[ hnar application in the steiilisation of medical andpharmaceutical products, control of insect pesis. 'ftod 

preservation, 
-modification 

of the pro-perties of materials, and promotion of chemical reactions.
For these studies,, high. intensity gamma radiation is obtained from the spent fuelelements from HIFAR and.coLalt oo prtal."J in the reacfor. e^.in"i source of radiation forthis research is a l 3 MeV van a" oruur-u.*lerator, .which provides a high intensity electronbeam and can also produce x-rays. rhe s*iion ut.o hu, u.."i, to nLutron irradiation facilitiesin fhe reactor HIFAR.

GENERAT NUCTEONICS DIVISION
The work of this Division covers the fields of chemical analysis, fundamental andapplied instrumentat;on, and standards for the measurement of radioactivity. The Division isorganised into two Sections.-

Analytical Chemistry Section
The development of atomic energy has set-completely new standards for the purity ofmaterials. Chemical analysis must. provide basic information 'on -ir,e 'lonstituents 

of materialsand aid in understanding iheir behaviour under special conditions.
ln addition to chemical analyses to assist the va-rious research programs, the Analyticalchemistry Seclion. provides a chemital analysis service for operational aspects of the Establish-ment; for example, chemical control of the reactors HIFAR and Moata; chemicai ;";a;;;;-i;ensure that liquid efiluent discharged is below allowable timiti of ralioactivity; water analyses;environmental survey and biorogicar analyses; and the resti;; ;f u-*ia" r.ing.-oi ;;;;;;i;(metals, stores, ores, etc.) for conformity io ipecification.
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Considerable efiort is devoted to research and development of new methods of chemicala.naly-sis. Owing to the complexity of modern chemical u"uivri. in in" n"ta of atomic 
";;r;y,the Section uses comprehensive instrumentation and many novel methodr "r .f'".i..i-.;;il;1.one of these, neutron activation analysis, uses neutrons pioduced in the reaclorr roi a"t".iingminute concenlrations of many elemenis. l

General Physics Section

. General Physics Section.is responsible for the application of physical and electroniclechniques. in many phases of the research program as well as the develop."nt oi ;; t;;h-niques and equipment for the detection 
"ni m"arure.ent of nuclear radiations. proul.ion- ota mainlenance and calibration service for the wide range of electronlc and nucleonic in.irr7n"n-tation, including all reactor and nuclear physics instrumentation.

. With the rapid irend towards automation in the collection and recording of data in anumber of scientific fields, the Section has an active program directed toward-s the develoo-ment of digital recording techniques so that experimentai- data can b; f;- J;":;1, ;';;;puters, with a .consequent saving in scientific eiTort. Another field of activity ir' .nuf og;"computation, which has. applications in many research problems. Many develop1n"ntr f,ir"been made in fast-counling electronics and poitable 
"qripr"nJloi'fi"lJ ,.". collaborative workwith other sections in the H.T.G.C.R. proiect includes'-t[e a"u"top."i.'lt of instrumentation fortracking and recording the posilions of radioisotope labelled p"UUflr i" an experimental pebble-bed.

Radioisotope standards are important lo many facets of the research program, and alsoin the production of radioisotopes oi u..riui"tv known activiti".. lr," work of the Sectionincludes mainlenance of standards of radioaciiviiy and the absolute calibration of radioactivesources' Considerable research and developm.ni is tuking piu." in radiation defectors andcouniing techniques, and in special equipment for the accuiate standurdisaiio" "t i.al.ir.Lp"..

HEAI.TH AND SAFETY DIVISION
The potential dangers of radiation and radioactive or toxic materials demand close

attention to safety in the atomic.energy field. This Division provides the necessary ,"J[lf
services and radiological control and carries out research in radiation biology 

"'"a fi"iitf-,physics.

Safety Section

. The Safety Section is responsible for bolh conventional industrial safety and control ofradiation hazards. The Section is represenled on all Establishment sii"rv co.rnittees and healthsurveyors are attached lo all areas where dangerous materials or radiaiion sources 
"; p;.;;i.These surveyors make routine and special cneils io 

"rrri"-."t"iv.-ite s".tion advises on thesafe pla.nning of experiments, investigales accidents, and ensures that i.f"lv ,rf", 
"r"followed. One Group.provides a personal dosimeter service to all radiation wo,kJrs ;;Ji";;;a complete exposure history of all employees.

The Section also has a Fire and lndustrial. Safety Group and mans an emergency officewhich is in contact with th-e whole site through an extensive warning system. ln addition toits own headquarters, the Section has bases in all main buildings.
Particular altenlion is given .to safety training, and courses of varying complexity arearranged for Establishment stafi and traineei from other organisalions in 

'Auitralia 
and 'over-

seas.

Radiation Biology Research Section
Activities in radiation biology research have been largely concentrated on investigations

lj,,llrt" 
radiation effects on rivins marer and the pri;;;y-;;fi""r-'.., .r radiarion J;;-.;;;

Since beryllium is handled in.large quantitjes at Lucas Heights, the program includes anexperimental.investigation of the toxicological and carcinogenic pToperties of. this element andits compounds.

Health Physics Research Section
An Environmental studies Group maintains a continuous radioactivity survey of thegeographical environmenl of the Establishment, and sees lhat rhere is no undetected release
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of radioactive material. lt also records local meteorological data and conducts research inalmospheric dispersion with particular reference to local-conditions.
A Radiation Physics. Group .is mainly concerned with the application and developmenlof various methods of radiation dosimetry and devises.p".i"t ."ihods to meet difiicult cir-

cumsJances, for example, where gamma and neutron radlations are mixed. A major facilityprovided by this group is a steel-shielded whole-body counter, *hiih .un measure and identifyin the.human body very small amounts of most of the likely radioactive contaminants, otherthan alpha emitters.
A Radiation Medicine Group is responsible for initial and periodic medical examinationsof staft, for industrial medical. services, and for the medical aspects of radiologicat saiety.The group has a self-contained suite for the lrealment of radioactive contamination and asso-

ciated iniuries.

OPERATIONS DIVISION

. Operations Division is concerned with the provision, modification, maintenance, andthe safe and efficient operdtion of facilities and services in the Establishment. ln oJer. tofulfil its function the Division is divided into three gg6fiens-pssctor Operations, Engineering
Services, and Works and Operations.

Reaclor Operations Section

.Reactor Operations Section is responsible for the operation and maintenance of ihe
materials research reactor HIFAR (High Flux Australian Reacior). HIFAR is used to test reactor
materials under simulated operating conditions, to produce neutron beams, to irruJLi"
materials for activation analysis, and to produce radioisotopes.

. HIFAR has a peak neutron flux of the order of 1.5 x I01a neutrons per sq. cm. per
second, and is moderated and cooled by heavy water. The fuel is highly 

"nri.n"i ,r""iI.235, in the form of a uranium-aluminium alloy, clad with aluminium and iabricated into thinplates, which are assembled to form fuel elements.

. The thermal power developed in the core of the reactor exceeds ten million watts. Theheat is removed from the reactor core by heavy water. The heat is transferred to ordinary(light) water in stainless steel heat exchangers. The light warer is then fumpla t.-;;;ii;gtowers, cooled, and returned to the heat exchangers. As the highest temperature in the cooi-ing circuits is only 50"C, no attempt is made to use this heat.
An important function of the Section is the selection and training of the various cate-gories of staff required lo operate and maintain nuclear reactors.

Engineering Services Section
Engineering Services Section is responsible for the engineering functions related to thedesign, manufacture, inspection, installation and commissioniig of e"xperimental facilities forthe Research Establishment. The Section is concerned also wit"h the design of irradiaiion ,ijsfor insertion in the reactor.
Comprehensive workshops consist of a main bay and a number of small shops attachedto research divisions. A wide range of engineering equiprnent is available for. rkilL; ;;rhing of the various materials associated with nucleir research.

Works and Operations Seclion

. Works and Operations .Section is respon.sible for the design, construction, modification,
maintenance and operalion of buildings and facilities, mechanical-and elearicai r;;;;;,;;i;:
active decontaminalion services, operation of laundry services, and the collection, ii"lt.""l,
storage and disposa I of radioactive wasles.

The mosl important responsibility of this Section is the treatment. storage and disposalof liquid effluents' These are. segregated as far as possible at the laboratory b-uildings. r,in"*they are monitored and analysed. wherever po.sibl", in order to avoid',;;;";;-;'f i;;;volumes of liquid effluents on the site, these e#luents are passed to an efiluerit tr""tr"-niplant to reduce their radioactive or toxic content to levels *i'i.h enubl" ih"; i;b" d;;;;;from the Establishment without causing any hazard lo the surroundings o, population. Th"eseoperations are subiect to an independent audit and are planned to meet recognised inter-national standards and the approval of the state Health Aurhorities.
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AUSTRATIAN INSIITUTE OF NUCTEAR SCIENCE
AND ENGINEERING

The Australian lnstitute of Nuclear Science and Engineering has its headquarters at
Lucas Heights, next to lhe Research Establishment. Established iointly by the Australian Atomic
Energy Commission and the Australian universities, the lnstitute's function is to stimulate
nuclear research and training in the Australian universities and to make available to the uni-
versities the specialised knowledge and nuclear equipment concentrafed at Lucas Heights. The
universities thus have access, through the lnstitute, to the reaclors HIFAR and Moata, 

-and 
asso-

ciated facilities, for investigalions in cerlain branches of engineering, physics, chemistry,
metallurgy, biochemistry and other sciences. Through the lnstituie, the Commiision co-operates
in a variety of research and training programs, and is kept in louch with nuclear research in
progress at the universities.

The lnstitute's affairs are governed by a Council on which each member organisation is
represented. . lts operalions are financed by the subscriptions of members, grants from the
Commonwealth Government, and such funds as can be attracted from industry and other
sources.

The lnstitute building provides studies, a library, a conference room, and a lecture
theatre, for university stafi, research sludents and lnstitute Fellows who are attached to Lucas
Heights. Such attachments vary from short yisits of one day for consultation with A.A.E.C.
ofticers,. to periods of several months for proiects requiring extensive use of laboratory taiiti-
ties and special equipment.

ln addition to supporting university work direclly associated wirh the Commission's
research program, the lnstitute assists lhe research efiort in fundamental aspects of nuclear
science, such as plasma physics. Studies in this field are proceeding at severai of the member
universities and are concerned with the evenlual controlled release of thermonuclear energy.
The .lnstitute also provides special facilities at Lucas Heights for university research workers-io
use beams of neutrons generaled in HIFAR, as a tool in the study of crystal structure and other
properties of materials by the technique known as neutron difiraction.

Conferences on various aspects of nuclear science and engineering, in which both the
Commission and the universities are interested, are held at Lucas HeightJby the lnstitute, and
training courses are arranged when the need arises. Training and research are also carried out
through the award of A.l.N.S.E. Post-Doctoral Fellowships anl e.t.N.S.E. post-Graduate Student-
ships. Through its research and training proiects, the lnstitute facilitates the efficient use of the
resources available in Australia for this work, and provides an effective means for advancing
the development and application of nuclear knowledge.

AUSTRATTAN SCHOOL OF NUCTEAR TECHNOTOGY

The recent establishment of the Australian School of Nuclear Technology by the Aus-tralian Atomic Energy Commission and the University of New South Wales ir " rignifiluntiev;j
opmenl in the promolion 

-of formal training in. nuclear technology and relatJ i.pi.r.--ifr"
School is .controlled by a Board nominated by the Commission, th-e University of N;; So;th
Wales and A.l.N.S.E.

The School will.ofier courses of varying levels and.duration on the following topics,the science and technology of nuclear reactors; the production and application of "r.aiJi--
topes; radiological safety.and.health physics; siting and hazards evaluaiion of nuclear plants,
and lraining for potential nuclear powei station staft.

The activities of the School will be complementary to existing courses at Australianuniversilies. Lecturers will be drawn from the A.A.E.C. and University of New South Walesstaff, as well as from other.universities. research organisations, indu;;i and learned .o.i"ti"..The School will use the facilities of both the A.A.E.C. Research Establishment and the uniu"r.ityof New South Wales.

Located at the A.A.E.C. Research Establishment, Lucas Heights, the School will be opento students from Australia and overseas. Enrolments are expect; fiom A.A.E.C. staff, univer-
sites, electricity authorities, industry, and atomic energy organisations in South-east A;ia, N;w
Zealand and elsewhere. Residential accommodation *ith all amenities will be available to
students.
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