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FOREWORD

The Fourth International Conference on the Peaceful Uses of Atomic
Energy, held at Geneva from 6 to 16 September 1971 under the Presidency
of Glenn T, Seaborg, was jointly sponsored by the United Nations and the
International Atomic Energy Agency. The conference sessions were held
atthe Palais des Nations. Duringthe same period a Governmental Scientific
Exhibition onthe theme "Atoms for Development'' was displayed at the Palais
des Expositions in Geneva,

The Proceedings are published in 15 main volumes, fourteen of which
contain all the 514 papers presented at the conference, The papers are
printed in English, French, Russian or Spanish, and the abstracts in all
four languages; the discussions are in English, The fifteenth volume con-
tains a Subject Index, an Author Index (including discussion contributors),
a Paper Number Index, a complete Contents List of all volumes, and a List
of Delegations, Thereare three supplementary volumes containing the dis-
cussions in French, Russian and Spanish respectively.

The conference, which attracted more than four thousand participants,
observers and journalists, was planned to interest not only scientists and
technologists but also public officials, economists and planners, Itthus
had a somewhat broader scope than the conferences of 1955, 1958 and 1964,
The main topics were grouped under the following six headings: nuclear
power; nuclear fuels and materials; health, safety and legal aspects; iso-
topes and irradiation; international and administrative aspects; and selec-
ted subjects of particular interest to developing countries.

The fourth Geneva Conference proved again to be an exceptional forum
enabling those working throughout the world on the peaceful application of
atomic energyto exchange the latest informationonthe discoveries, projects
and problems of both developed and developing nations.
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needs and resources, and the role of nuclear energy;
national and international organizations; narrative of the
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Performance of nuclear plants; costing of nuclear plants;
fuel management.

Safety aspects of nuclear plants; legal aspects of nuclear
energy.

Integration of nuclear plants in electrical networks;
integrated planning of nuclear industry; fuel materials
technology.
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Separate Supplementary Volumes of the Discussions in French, Russian
and Spanish
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Chargé de mission au Secrétariat général a
I’Energie, Ministére du développement industnel
et scientifique

M. Y. GIRARD
Chargé de mission au Secrétariat général a
I’Energie, Ministére du développement
industrel et scientifique

M. B. GREGORY
Professeur a I’Ecole polytechnique
M. P. HUET
Président de I’ Association technique pour
I’énergie nucléaire
M. L. KOWARSKI
Organisation européenne de la recherche
nucléaire (CERN)
M. R. de MAZANCOURT
Chargé de mission a la délégation générale a Ia
recherche scientifique et technique
M. F. PERRIN
Professeur au Collége de France
M. G. PIKETTY
Conseiller technique au Cabinet du minmistre du
développement industriel et scientifique
M Y. ROCARD
Professeur 4 ’Ecole normale supérieure
M. G. de la ROCHEFORDIERE
Conseiller 4 I'ambassade de France a Vienne
M. J. ROGEZ
Inspecteur général des finances, Ministére de
I’économue et des finances

M. JLA. VAUJOUR
Chargé de mussion au Secrétariat, Ministére du
développement industriel et technique

M. R. ZALESKI

Conseiller technique au Cabinet du ministre du

développement industnel et scientifique

Comnussariat a I'énergie atomique

. J.L. ANDRIEU

. P BALLIGAND

E. BAUER

. R. BERGER

J. BLIN

P. BONNET

J. BOURGEOIS

R BOUSSARD

D. BRETON

J BUSSAC

R. CARLE

J. CHATOUX

C. CHAUVEZ

H. CORIOU

P. COUCHAT

F. DELOBEAU

G. DENIELOU

A. DEVILLE

B. DEVIN

M. DOUSSET

J .M. DURNERIN

. P. FALCON

. P. FAUGERAS

. R. FAURE

. C. FISHER

. J. FONTERAY

. M. FOURQUET

. C. FREJACQUES

. A. GANGLOFF

. A. GAUVENET

. J GISCARD D’ESTAING

. L. GRALL
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. E. GRISON

. J. HOROWITZ

. O. HOUSEAUX
. J. HURE

. J.HUYGHE

. H. JAMMET

. G. JEANPIERRE
. G. JOUCQUET

J.C. KOECHLIN
M. LABROUSSE
. 1. LAFFAYE

R. LALLEMENT
C. LEDUC

P. LONG

P. MAGET

J. MEGY

F. MERCHIE

M. MOLBERT
H. MONDIN

C MORANVILLE
J P. MUSTELIER
B. de NERCY

P. NOLLET

M. PASCAL

. J. PELLERIN

P. PELLETIER
F. PERROT

A. PETIT

C. PIERRE

P. PLURIEN

P. POTTIER

J.L. RATIER

P. REGNAUT

J. RENOU

J. ROBELIN

F. ROSSILLON
E. ROTH

L. SAINT-LEBE
J. SORNEIN

Y. SOUSSELIER
P. TANGUY

P. TARANGER
M. TROCHERIS
L. VAUTREY
G. VENDRYES
J. VOLVEY

J. WEILL

G. BOUCARD
R. CASALTA

L. CORRE

. F. COSSET

. B. de GALASSUS
. R. GUILLOUX

. J.HAZARD

. P. RAGOT

. A. VARNEAU
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. C. KELLERSHOHN

LIST OF DELEGATIONS

Electricité de France
. J. AUDY

. M. BANAL

. P. BEAU

. F. CORDELLE

. J.L. COSTAZ

. M. DELPLA

. J. FAURE

. J. GRANGETAS

. A. HANNOTHIAUX
. R.JANIN

. J. KIEFFER

. M. LOUVET

. B. LEO

. X. MICHON

. J.P. MILLIAT

. B. SAITCEVSKY

. J.STOLZ

. A. TESTE du BAILLER
. J. THEODORE

. P. ZALESKI

Industrie

M. L. ABOUDARHAM
Framatome
M. M. ALBERT
Thomson CSF
M. A. ARAGOU
Creusot-Loire
M. G. BARDET
Infratom
M. 1. BARTH
Alsthom
M. C. BERNAUD
Société de construction d’une usine de
séparation isotopique
M. G. BESSE
Société de construction d’une usine de
séparation isotopique
M. B. BEULAYGUE
Société des mines de I’ Air
M. P. CHAFFIOTTE
Hispano-Suiza
M. J. CHEVALLIER
Compagnie centrale d’études industrielles
M. P. COSTE
Comurhex
M. R. CURILLON
Saint-Gobain techniques nouvelles
M. G. DARMON
Groupement atomique Alsacienne Atlantique
M. J.C. DUPUY
Société pour I'industrie atomique
M. A. ERTAUD
Groupement atomique Alsacienne Atlantique
M. M. de FRONDEVILLE
Thomson CSF
M. J. GAUSSENS
Babcock-Atlantique
M. R. GIBRAT
Société pour 'industrie atomique
M. D. GRANJON
Compagnie frangaise des mineraux d’uranjum
M. H. HOUDAILLE
Uranex
M. R.JULIA
Société industrielle de combustible nucléaire
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M. M. de LACOSTE-LAREYMONDIE
Société pour I'industrie atomique
M. R. LACROIX
Société d’étude des caissons nucléaires
M. B. de LASTEYRIE
Compagnie pour I’étude et la réalisation de
combustibles atomiques
M. I.D. LE FRANC
Société générale d’études mécaniques et
électriques
M JE. LEGER
Ugine Kuhlmann
M. R. LELEU
Appareils et évaporateurs Kerstner
M. J.C. LENY
Framatome
M. J.Ph. LEPETRE
Brevatome
M. F. NORMIER
Société générale pour entreprise de réacteurs
et de centrales atomiques
M. J. PECCIA-GALLETTO
Compagnie des mines d’uranium de Franceville
M. J.C. PEUGEOT
Compagnie générale d’électricité
M. N. POUDEROUX
Stein-Industrie
M. M. ROZENHOLC
Groupement atomique Alsacienne Atlantique
M. H. de SAINT-SAUVEUR
Creusot-Loire
M. B. SALMON
Société Bertin et compagnie
M. A. TEBOUL
Société de fabrication d’éléments catalytiques/
Compagnie industrielle des combustibles
atomiques frittés
M. 1. TESTE
Alsthom
M F. TORRESI
Association technique pour I’énergie nucléaire
M. R. TRAOUROUDER
Compagnie de constructions mécaniques
- Procédés Sulzer
M. P. VIDAL
Conservatome S.A.
M. A, WILLK
Compagnie générale d’électricité

Assocation frangaise de normalisation (AFNOR)
M. A. de CHAUVERON

Directeur, Département «Normes —

fondamentales — Industries parachimiques et

diverses »

GABON

Représentants

Chef de la Délégation

M. J.B. OBIANG-EKOMIE
Ministre délégué a la présidence de la république
chargé des mines

M. M. MOREL

Ingénieur, Conseiller au Ministére des mines
M. P-C. EYEGUET

Haut commissaire a I’énergie
M. E. IBINGA-MOUITY

Chargé du controle des programmes publics
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GERMANY,
FEDERAL REPUBLIC OF

Representatives

Professor Hans LEUSSINK
Federal Minister for Education and Science
Mr. Hans Hilger HAUNSCHILD
State Secretary, Federal Ministry for Education
and Science
Professor Wolf HAFELE
Karlsruhe Nuclear Research Centre
Professor Heinrich MANDEL
Member of Board of Directors, Rheinisch-
Westfalisches Elektnizitatswerk A.G , Essen
Professor Karl WINNACKER
President, German Atomic Forum (Deutsches
Atomforum), Bonn

Adpvisers

Professor Erwin W. BECKER
Director, Institute of Nuclear Processing
Technology. Karlsruhe Nuclear Research Centre
Professor Karl-Heinz BECKURTS
Managing Director of the Julich Nuclear
Research Establishment
Dr. Adolf BIRKHOFER
Institute Director, Laboratory for Reactor
Control and Safety, Garching Reactor
Station
Dr. Rudolf BODEGE
Kernkraftwerk Lingen GmbH
Professor Horst BOHM
Director, Institute for Material Research and
Sohd State Physics, Karlsruhe Nuclear Research
Centre
Professor Alfred BOETTCHER
Julich Nuclear Research Establishment
Professor H-J BORN
Director, Institute of Radiochemistry, Technical
University, Munich
Dr Werner BOULANGER
Federal Ministry for Education and Science
Professor Jorg EICHLER
Chairman, Scientific Management, Hahn-Meitner
Institute for Nuclear Research, Berlin
Mr Hugo EICK-KERSSENBROCK
Federal Ministry for Economics and Finance
(Finance Sector)
Dr. Klaus EINFELD
Manager, Gesellschaft fur Nukleare Verfahrens-
technik mbH, Bensberg
Dr August W. EITZ
Managing Director, Karisruhe Nuclear Research
Centre — Testing Facilities, Leopoldshafen
Dr P. ENGELMANN
Karlsruhe Nuclear Research Centre, Fast
Breeder Project
Mr. Gerhard FLAMIG
Member of the German Bundestag, Member of
the European Parliament
Dr Hans FREWER
Member of Board of Directors, Kraftwerke
Union, Mulheim
Professor Erich GEBHARDT
Director, Max Planck Institute for Metals
Research, Rare Metals Division, Stuttgart
Professor Heinz GOESCHEL
Member of Board of Directors, Siemens A.G ,
Erlangen
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Dr. Dipak GUPTA
Karlsruhe Nuclear Research Centre, Project
Officer for Fissile Material Control Project
Mr. Elmar GUTHMANN
Project Director, INTERATOM,
Internationale Atomreaktorbau GmbH, Bensberg
Dr Rudolf HARDE
Technical Manager, INTERATOM,
Internationale Atomreaktorbau GmbH, Bensberg
Professor Otto HAXEL
Managing Director, Karlsruhe Nuclear Research
Centre
Dr. Gernot HEYNE
Federal Ministry for Education and Science
Dr. Hans HUBRIG
Member of the German Bundestag
Professor Dieter MUMMEL
Institute for Physical Chemistry and Colioid
Chemistry, Cologne University
Mr. Peter JELINEK-FINK
Manager, URANIT, Uran-Isotopentrennungs-
Gesellschaft mbH, Jilich
Dr. Hermann JORDAN
Julich Nuclear Research Establishment,
Institute of Plasma Physics
Mr. Kurt JUNG
Member of the German Bundestag
Mr. Otto KELLERMANN
Director, Institute for Reactor Safety,
Technische Uberwachungsvereine e.V., Cologne,
(Technical Safety Control Service)
Mr. E. KELTSCH
Member of Board of Directors, Nordwest-
deutsche Kraftwerke A.G., Hanover
Dr. Hans KIEFER
Head of Radiation Protection and Safeguards
Division, Karlsruhe Nuclear Research Centre
Dr. Klaus KNIZIA
Member of Board of Directors, Veremigte
Elektnzititswerke Westfalen A.G |, Dortmund,

Manager, Hochtemperatur-Kernkraftwerk GmbH,

Uentrop
Dr. Heinz KORNBICHLER
Head of Nuclear Reactors Sector, Allgemeine
Elektrizitats-Geselischaft AEG-Telefunken,
Frankfurt/M.
Professor Friedhelm KORTE
Director, Institute of Ecological Chenustry,
Association for Radiation and Environmental
Research, Munchen-Neuherberg
Dr. Adolf KREBS
Federal Minustry for Youth, Family and Health
Affairs
Dr. Karl KUMMERER
Institute for Materials Research and Solhd State
Physics, Karlsruhe Nuclear Research Centre
Dr. Ganter LEHR
Federal Ministry for Education and Science
Professor Bernhard LIEBMANN
Director, Institute for Reactor Materials,
Julich Nuclear Research Establishment
Dr. Karl-Heinz LINDACKERS
Director, Central Department Nuclear Energy
and Radiation Protection, Techmischer
Uberwachungsverein Rheinland e.V., Cologne,
(Rhineland Technical Safety Control Service)
Dr. Walter LORENZ
German Cancer Research Centre, Heidelberg
Dr. Hans Peter LORENZEN
Federal Ministry for Education and Science

LIST OF DELEGATIONS

Dr. Hans MARKL
Siemens-Aktiengesellschaft, Erlangen, Central
Division of Technology/Reactor Technology
Professor Heinz MAIER-LEIBNITZ
Director, Max von Laue-Paul Langevin
Institute, Grenoble
Dr. Giinter MARKUS
Federal Ministry for Education and Science
Mr. Wolfgang MATTICK
Deputy Member of Board of Directors, Brown,
Bovert and Cie, A.G., Mannheim
Dr. Erich MERZ
Director, Institute for Chemical Technology,
Julich Nuclear Research Establishment
Professor J. Siegfried MEURER
Member of Board of Directors, Maschinenfabrik
Augsburg-Nirnberg A.G., Augsburg
Mr. Hans MOHRHAUER
Federal Ministry for Education and Science
Mr. Heinz-Wolfgang MULLER
Technical Manager, Brown, Boveri/Krupp
Reaktorbau GmbH, Mannheim
Dr. Norbert PELZER
Institute of International Law, Gottingen
University
Dr. Heiner RANDERMANN
Federal Ministry for Foreign Affairs
Dr. Josef REMBSER
Federal Ministry for Education and Science
Dr Werner RITTBERGER
Director, Central Agency for Atomic Energy
Documentation (ZAED), Karisruhe Nuclear
Research Centre
Mr Heinz SEIPEL
Federal Mimnstry for Education and Science
Dr. Gunther SIEVERS
Institute for Reactor Materials, Julich Nuclear
Research Establishment
Mr. Heinrich G SCHAFSTALL
Divisional Director of Fried, Krupp GmbH,
Krupp Maschinenfabriken, Essen
Dr. Alfred SCHATZ
Head of Subsector Nuclear Engineering, Brown,
Boven et Cie, A.G., Mannheim
Dr. Max SCHEIDWIMMER
Federal Ministry for Education and Science
Dr. Herbert SCHENK
Technical Director, Kernkraftwerk
Obrighetm GmbH
Professor Arnulf SCHLUTER
Science Director and Chairman, Scientific
Management, Max-Planck Institute for Plasma
Physics, Garching
Dr. Wolf-Jiirgen SCHMIDT-KUSTER
Federal Ministry for Education and Science
HE Dr. Swidbert SCHNIPPENKOTTER
Ambassador, Permanent Representative of the
Federal Republic of Germany to the Office of
the United Nations at Geneva
Dr. Erich SCHRODER
Managing Director, Gesellschaft fiir Kern-
energieverwertung in Schiffbau und
Schiffahrt mbH, (Institute for Ship Propulsion
Systems using Nuclear Energy), Geesthacht-
Tesperhude
Dr. Waiter SCHULLER
Managing Director, Gesellschaft zur Wieder-
aufarbeitung von Kernbrennstoffen
(Association for Fuel Reprocessing), Karlsruhe
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Professor Rudolf SCHULTEN
Director, Institute for Reactor Development,
Julich Nuclear Research Establishment

Dr. Ginter SCHUSTER
Federal Ministry for Education and Science

Dr. Hans SCHWEICKERT
Department Head, Siemens A.G., Central
Diviston of Technology/Reactor Technology

Professor Jakob SCHWIBACH
Federal Health Office, Department of Radiation
Hygiene, Neuherberg

Professor Werner SCHUTZE
Institute of Nuclear Physics, Frankfurt
University

Professor Dieter STEGEMANN
Institute of Nuclear Engineening, Technical
University, Hanover

Dr. Wolfgang STOLL
Manager, ALKEM — Alpha-Chemie und
-Metallurgie GmbH, Hanau

Dr. Hans STRUCK
Federal Ministry for Economics and Finance
(Economics Sector)

Dr. Klaus TRAUBE
Director, Power Reactors Sector,
AEG-Telefunken, Frankfurt

Mr. Dieter ULKEN
Head, Institute for Ship Propuision Systems
using Nuclear Energy (Institut fiir Kernenergie-
Schiffsantriebe), Gesellschaft fir Kernenergie-
verwertung in Schiffbau und Schifffahrt mbH,
Geesthacht - Tesperhude

Dr. Werner UNGERER
Resident Representative of the Federal
Republic of Germany to the International
Organizations in Vienna

Dr. August WECKESSER
Director, Kernkraftwerk-RWE-Bayernwerk,
Gundremmingen

Dr. Claus WEITKAMP
Karlsruhe Nuclear Research Centre, Head of
Subproject Non-destructive Methods of Fissile
Material Control

Professor Josef WENGLER
Farbwerke Hoechst A.G., Frankfurt/M.-Hoechst

Dr Giinter WIRTHS
Manager, NUKEM — Nuklear-Chemie und
-Metallurgie GmbH, Hanau

Professor Karl WIRTZ
Director, Institute of Neutron Physics and
Reactor Technology, Karlsruhe Nuclear
Research Centre

Dr. Rudolf WITTENZELLNER
Managing Director, Association for Radiation
and Environmental Research, Neuherberg

Dr. Karl ZUEHLKE
Karisruhe Nuclear Research Centre, Head of
Reactor Operation and Technology Division

GHANA

Representatives

Head of Delegation

H.E. Mr. K.B. ASANTE
Ambassador Extraordinary and Plenipotentiary,
Permanent Representative of Ghana to the
Office of the United Nations at Geneva

Dr. H. LIMANN
Counsellor, Permanent Mission of Ghana to the
Office of the United Nations at Geneva

Dr. L. TWUM-DANSO
Official, Ghana Atomic Energy Commission

GREECE

Representatives

Mr. P. DIMOPOULOS
President, Greek Public Power Corporation
Mr. P. PAPADIMITROPOULOS
Director, External Relations Office, Greek
Atomic Energy Commaission
Mr. N. BRELLAS
Director, Production and Transmussion, Greek
Public Power Corporation
Dr. N. CHRYSOCHOIDES
Director, Reactors Department, Greek Atomic
Energy Commission
Mr. S. PANOPOULOS
Legal Counsellor, Greek Public Power
Corporation

Adyvisers

Mr. C. CASSAPOGLOU
Director, Projects, Greek Public Power
Corporation

Dr. Melpomeéne KIORTSI
Head, Microbiology Laboratory, “Democritus”
Nuclear Research Center

Mr. P. MARGARITIDIS
Head, System Studies Department, Greek
Public Power Corporation

Mr. G. PAPADATOS
Head, Technological Branch, Greek Atomic
Energy Commission

Mr. D. PERRICOS
Reactors Department, Greek Atomic Energy
Commission

Dr. Vryssiis SAMARA
Biology Department, Greek Atomic Energy
Commission

GUATEMALA

Representante

Jefe de la Delegacién

S.E. Dr. Enrique LOPEZ HERRARTE
Embajador, Representante permanente de
Guatemala ante los Organismos Internacionales
en Ginebra

Asesores

Sr. Enrique PERALTA
Ministro Consejero, Mision permanente de
Guatemala ante los Organismos Internacionales
en Ginebra

Sr. Bernardo MORALES
Consejero, Mision permanente de Guatemala
ante los Organismos Internacionales en Ginebra
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HAITI

Observateur

M. Joseph ADRIEN
Chef de laboratoire, Département de
Pagnculture, Port-au-Prince

HOLY SEE

Representatives

Head of Delegation
Monsignor Achille SILVESTRINI

Father Guuseppe GALLI
Q.P, Professor of Physics, University of
Florence

Mr. Tirreno FRANZINI
Professor of Nuclear Physics, Naval Academy
of Leghorn

Dr Enrico FIERZ

Dr, Fernando TRUJILLO

HUNGARY

Representatives

Head of Delegation

Mr. Gy. OSZTROVSZKI
Vice-Chairman, National Commission of
Technical Development, Chairman, National
Atomic Energy Commission

Mr. P. TETENYI,
Deputy Head of Delegation;
Professor, Deputy Secretary General,
Hungarian Academy of Sciences; Vice-
Chairman, National Atomic Energy Commussion
Mr. L. PAL
Professor, Director, Central Research Institute
for Physics, Hungarian Academy of Sciences
Mr. Z. FODOR
Counsellor, Resident Representative of
Hungary to the International Organizations in
Vienna
Mr. Gy RIGLER
Head of the Secretanat, National Atomic
Energy Commisston

Advisers

Dr. A. BALINT
Professor, University of Agriculture, Godollo
Dr. Gy. CSIKAI
Professor, Kossuth Lajos University, Debrecen
Dr. G. FOLDIAK
Professor; Director, Institute of Isotopes,
Hungarian Academy of Sciences, Budapest
Dr. F. GYARMATI
Counsellor, Ministry of Foreign Affairs,
Budapest
Mr. Z. GYIMESI
Deputy Head of Department, Central Research
Institute for Physics, Hungarian Academy of
Sciences, Budapest

Mr. J. HALZL
Head of Division, Institute of Energetics,
Budapest

Dr. G.J. KOTELES
Head of Division, Secretariat, National Atomic
Energy Commission, Budapest

Mr. T. LACZAI-SZABO
Deputy Head of Department, Ministry of
Heavy Industry, Budapest

Dr. A LEVAI
Professor, University of Technology, Budapest

Mr. J. NEMETHY
Head of Department, Ministry of Heavy
Industry, Budapest

Mr. J. ORDOGH
Head of Division, Secretariat, National Atomic
Energy Commission, Budapest

Mr. F. PIKLER
Head of Department, State Office of Technical
Development, Budapest

Mr. F. SZABO
Head of Department, Central Research
Institute for Physics, Hungarian Academy of
Sciences, Budapest

Mr. L. SZABO
Head of Division, National Water Authornty

Dr. S. SZALAY
Professor, Director, Institute of Nuclear
Research, Hunganan Academy of Sciences,
Debrecen

Mr. G. SZILI
Deputy Minister, Ministry of Heavy Industry,
Budapest |

Mr. K. SZIVOS
Head of Division, Eroterv Power Station and
Network Engineering Co., Budapest

Dr. Gy. VAIDA
Professor; Director, Institute for Electrical
Power Research, Budapest

Dr. K. VAS
Professor; Director, Central Food Research
Institute, Budapest

Dr V. VARTERESZ
Director, Frederic Johot-Curie National
Research Institute for Radiobiology and
Radiohygiene, Budapest

ICELAND

Representatives

Head of Delegation
Professor Magnus MAGNUSSON
Director, University Science Institute

Mr. Jakob GISLASON
Director, National Energy Authority
Adviser

Dr. August VALFELLS
Research Scientist, University of Iceland

INDIA

Representatives

Head of Delegation
Dr. Vikram A. SARABHAI
Chairman, Atomic Energy Commission
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Mr. M.S. PATHAK
Member, Planning Commission

Mr. P.N. HAKSAR
Member, Atomic Energy Commission

Mr V.C. TRIVEDI
Indian Ambassador to Austria, Chairman,
Board of Governors of the International Atomic
Energy Agency, Vienna

Mr. H.N. SETHNA
Member, Atomic Energy Commission,
Director, Bhabha Atomic Research Centre

Advisers

H.E. Dr. P.K. BANERJEE
Ambassador Extraordinary and Plenipotentiary,
Permanent Representative to the Office of
the United Nations at Geneva
Dr. Brahm PRAKASH
Chairman, Uranium Corporation of India
Limited; Director, Metallurgy Group, B.A.R.C.
Dr. RAMANNA
Director, Physics Group, B.A.R.C.; Chairman,
Planning and Implementation Committee,
Reactor Research Centre, Kalpakkam
Mr A.S. RAO
Managing Director, Electronic Corporation of
India Limited, Director, Electronic Group,
Director, Directorate of Radiation Protection,
B.A.R.C.
Dr. A.K. GANGULY
Head, Health Physics Division, B.A.R.C.
Research Centre
Mr. K.X. DAR
Director, Atomic Mineral Division, Department
of Atomic Energy
Mr. M. DAYAL
Chief Superintendent, Tarapur Atomic Power
Station
Mr. S. FAREEDUDDIN
Officer on Special Duty and Project Director,
Heavy Water Project, and Head, Chemical
Engineering Division, B.A.R.C.
Dr. VK. IYA
Head, Isotope Division, B.A.R.C.
Mr. S.L KATI
Principal Design Engineer, Power Projects
Engineering Division, Department of
Atomic Energy
Mr. V.N. MECKONI
Head, Reactor Engineering Division, B.A.R.C.
Dr. K.S. PARIKH
Director, Programme Analysis Group,
Department of Atomic Energy
Dr. NK. RAO
Head, Atomic Fuels Division, B.A.R.C
Mr. G. SHANKAR
First Secretary, Permanent Mission of India to
the Office of the United Nations at Geneva
Mr. S.M. SHARMA
Officer-in-charge, Radiation Medicine Centre,
Medical Division, B.A.R.C.
Dr. A. SREENIVASAN
Emeritus Scientist, B.A.R.C.
Dr. M.R. SRINIVASAN
Chief Project Engineer, Madras Atomic Power
Project
Dr. N. SRINIVASAN
Head, Fuel Reprocessing Division, B.A.R.C.
Dr. K. SUNDARAM
Head, Medical Division, B.A.R.C.

Dr. M.S. SWAMINATHAN
Director, Indian Agricultural Research Institute
Mr. K.T. THOMAS
Head, Desalination and Effluent Engineering
Duvision, B.A.R.C.

INDONESIA

Representatives

Head of Delegation

Professor Gerrit A. SIWABESSY
Minister of Health and Director General of the
National Atomic Energy Agency

Mr. Umarjadi NJOTOWIJONO
Permanent Representative of the Republic of
Indonesia to the Office of the United Nations
at Geneva

Mr. Budi SUDARSONO
Deputy Director General, National Atomic
Energy Agency

Advisers

Mr Soetarjo SOEPADI
Director, Bandung Reactor Centre
Dr. Tan SIOK LIAT
Director, Pasar Djumat Research Centre
Mr. Nazir ABDULLAH
Head, Laboratory for Agriculture and Food
Preservation
Mr Erman NATAADIDJAJA
Scientific Attaché, Embassy of Indonesia in
Vienna
Mr. Dudung JACHJASUMITRA
Director, State Electricity Board

IRAN

Representatives

Head of Delegation

H.E. Mr. M.A MASSOUD ANSARI
Ambassador Extraordinary and Plenipotentiary,
Permanent Representative of Iran to the Office
of the United Nations at Geneva

Mr. Houshang ROHANI-NEJAD
Director, Teheran University Nuclear Centre
Mr. Manouchehr ZIRAK-ZADEH
Director General, Ministry of Science and
Higher Education
Mr. Nasser SHIRAZI
Deputy Director, Department of International
Organizations, Ministry of Foreign Affairs
Dr. Gholam Ali BAZARGAN
Professor, Technical Faculty of the University
of Teheran

Advisers

Mr. Al AFSHAR-BAKESHLOO
Assistant Professor, Department of Nuclear
Technology, Teheran University
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Mr Mehdi SARRAM
Assistant Professor, Department of Nuclear
Technology, Teheran University
Mr. Abbas-Ali SEIRAFI
Expert, Plan Organization
Mr Rahmatollah BEHNIA
Expert, Plan Organization

IRAQ

Representatives

Head of Delegation

Dr Al Attia ABDULLA
Member, Iraq Atomic Energy Commission,
Acting Director General, Institute of Atomic
Research

Dr. Mohamed Said Hashim AHMED
Acting Head, Department of Biology and
Agriculture, Institute of Atomic Research
Dr. Hussain AL-SHAHRISTANI
Scientific Researcher, Institute of Atomic
Research

Adyviser

M. Salah DAOUD
Third Secretary, Permanent Mission of the
Republic of Iraq to the Office of the United
Nations at Geneva

IRELAND

Representatives

Head of Delegation

HE. Mr. James W. LENNON
Permanent Representative of Ireland to the
Office of the United Nations at Geneva

Mr T MURRAY
Chairman, Electricity Supply Board
Mr. A.G. KELLY

Chief Project Engineer, Electricity Supply Board

Mr. S.F. COAKLEY
Design and Development Engineer, Electricity
Supply Board

Mr. F. GEARY
Nuclear Engineer, Electricity Supply Board

Advisers

Mr. J.F. LANG
Chief Generation Engineer, Electricity Supply
Board

Mr. C. O'FARRELLY
Nuclear Engineer, Electricity Supply Board

ISRAEL

Representatives

Head of Delegation

Professor Israel DOSTROVSKY
Vice-President, Weizmann Institute of Science,
Rehovot

Mr. Joseph ADAR

Israel Atomic Energy Commuission
Prof. Israel PELAH

Israel Atomic Energy Commission
Mr. Abraham SEROUSSI

Israel Atomic Energy Commission

Advisers

Professor F.S. ASHNER

Department of Nuclear Science, Technion,

Haifa
Mr. Y. ADIR

Unyversity of Tel-Aviv
Mr. N. DEGANI

Israel Atomic Energy Commussion
Mr. M F. DORON

Resident Representative of Israel to the
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COMPILER’S NOTE

The compiler used, as the starting point for this Subject Index, the sets of descriptors chosen by the
INIS staff from the INIS Thesaurus, However, the prime aim of INIS indexing is document retrieval, for which
several descriptors are normally used in combination. For the present index, therefore, terms have been
rearranged, added and omitted in order to obtain a suitable ‘keyword’ listing. Cross-referencing has been included
to aid the user.
An attempt has been made to index in some depth, giving attention to sections in a paper that touched
on topics or items not implicit in the title or abstract: the Panels and the discussions have also been indexed.
In general, therefore, the Subject Index contains keywords of a more-or-less narrow subject scope. How-
ever, it is possible to search a broader concept by:
(i) either consulting the list below or the Topical Agenda on pages 172-175, noting the volume of interest,
and then
consulting the relevant contents from among the collected contents lists on pages 3-42 of the present
volume to obtain the titles of individual papers;
and finally
(ii) looking up associated keywords in the Subject Index to find related references in the other volumes.

SUMMARY OF VOLUME CONTENTS
1 Opening and closing speeches; special talks; world energy needs and resources, and the role of
nuclear energy; national and international organizations; narrative of the exhibits.
Performance of nuclear plants; costing of nuclear plants; fuel management.
Safety aspects of nuclear plants; legal aspects of nuclear energy.

Integration of nuclear plants in electrical networks; integrated planning of nuclear industry; fuel
materials technology.

5 Breeder and advanced converter reactors.

6 Small and medium power reactors; desalination and agro-industrial complexes; role of research reactors;
impact of nuclear energy in developing countries.

7 Advanced energy concepts; peaceful nuclear explosions; special applications, including ship propulsion;
controlied thermonuclear reactions; application of transuranium isotopes.

8  Uranium and throium ore resources; fuel fabrication and reprocessing.
9 Isotope enrichment; fuel cycles, safeguards.
10  Effects of irradiation on fuels and materials.

11 Health physics and radiation protection; radioactive waste management; the environment and public
acceptance.

12 Nuclear methods in food production; education and training, and public information,
13 Medical applications; radiation biology.

14 Applications of nuclear techniques in industry and natural resources.
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Bold numerals refer to volume numbers, other numerals to pages within the volume previously indicated.
Both ‘see also under . . .’ and ‘see . . . for . . .’ cross-references are indicated by (see ... ).
Some terms have been abbreviated to comply with the computer-program requirement that both main
and second-level terms contain only 30 characters. Only lower-case characters are used.

A
a codes 9 217
abscesses 13 103
absorption 10 595, 11 641
neutron 1 605
absorption spectra 14 198
accelerators 6 445; 7 111, 472, 541; 8 160,
12 439; 14 075, 310, 357, 394, 511
accelerometers 2 205, 419
accidents 7 370
accounting

nuclear materials 9 308, 325, 356, 371, 388,

406, 473, 488, 511, 525, 534
acetic acid 8 117
acrylic acid 14 076, 517
actinides 8 516
actinium oxides 7 193
actimum 227 7 193
activated carbon 11 399
activation analysis 1 530; 6 302, 331, 449; 11
663; 12 469, 14 061, 086, 133, 185, 215,
294, 325, 466, 494, 511
adenines 13 456
adenosine 13 423
adhesives 14 403, 517
adsorption 10 555; 11 399
acrial monitoring 8 061, 075; 11 259, 547, 561
acrosols 2 068; 3 080: 11 259, 359, 453, 675
agar 12 309
agesta reactor 2 322
agr type reactors 2 513, 659; 3 153, 191, 364;
4 050; 6 162; 8 219; 10 141, 400, 417
agreements
(see atomic energy a—)
(see bilateral; multilateral)
(see 1aea; international a—)
agriculture 6 132, 403, 470; 11 663, 675; 12

003, 033, 049, 085, 099, 111, 137, 163, 179,

241, 256, 279, 417, 437, 14 024, 112, 165,
229
(see crops; plants; soils)
(see farming; planning)
agro—industnial complex 6 101, 132, 171

agro-industrial complex
(see economics; planning)
air
transport processes 14 483
air contamination 2 122, 11 195, 207, 265,
305, 362, 477, 703
air pollution 11 305; 14 219, 482, 501, 520
albumns 13 027, 190
algae 6 171
alkal: metal compounds 8 540
alkaline earth metals 7 339
alkanes 14 512
alloys 5 458
(see uranium; etc)
alpha detection 11 055, 243
aluminium 4 379; 6 082; 8 471; 10 163; 14
087, 207, 514
aluminum silicates 10 337
americium 241 8 493; 9 236, 14 032, 201
americium 243 8§ 493
amines 8 423, 560; 13 393: 14 294
amino acids 12 201, 335
ammonia 9 069, 084

ammonum compounds 11 689

amoeba 13 103

anemias 13 104

ammal cells 13 361, 393, 407, 423, 459, 465,
501

animal health 12 064, 074
animal nutriton 12 363, 370
ammals 12 259, 409; 13 243, 327, 350, 435
(see metabolism)
(see mice, etc)
anisotropy 10 385
annealing 10 375, 491, 608
anodization 8 339
anthracite 1 412
antibiotics 13 481
antibodies 12 373; 13 435
antideuterons 7 185
antigens 13 203
antihellum 3 7 183
antimony 14 275, 294
antimony fluorides 8 540
antimony 122 14 294
antimony 124 14 220
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antimony 125 11 575
antiprotons 7 186
apricots 12 321
aquilon reactor 9 197
arbi reactor 6 309
arctic regions
electricity supply 6 003
ardennes reactor 2 192
argon 41 11 151, 278
argos reactor 6 309
aromatics 14 294
arsemc 14 294, 495
arsemc 76 14 294
arsenic 82 6 446
artificial heart 14 033, 248
artificial satellites 14 069
ascites tumor cells 13 381
ascorbic acrd 12 331; 13 329
astron 7 456
atomic energy agreements 1 497, 9 387, 408
atomic energy control 1 495, 517
atomic energy laws 3 389, 409, 423; 9 337
attenuation
neutron 7 067
atucha reactor 6 291, 8 081, 246
aubergmmes 14 025
auger effect 13 339
austenite 3 251, 4 343; 10 021, 109
(see steels)
mechanical properties 4 343
autoclaves 8 336: 10 445
automatron 11 387; 14 189, 229, 514
autoradiography 12 215, 13 459, 14 103
availability
radioisotopes 13 229, 354
reactor plant 2 004, 023, 057, 063, 093,
125, 166, 233, 323, 437, 4 036; 5 454; 11
095
uranium ores 8 177
avr reactor 4 415; 5 369; 6 042

b codes 2 637
bacteria 12 093, 391, 13 361, 407, 425
bacteriology
sewage 14 461
bananas 12 265. 285
barium 11 670
barium 137 12 141
barley 12 157, 13 393
batch loading 2 645
beam currents, kilo amp 7 164
beam jection 7 413
beans 12 189, 321
beloyarsk—1 reactor 2 179; 5 299; 8 413
beloyarsk-2 reactor 2 179; § 299
beloyarsk—3 reactor 5 038, 299, 448

berkeley reactor 2 235, 250, 468
beryllum 7 112; 8 152; 10 384; 14 220
berylllum moderators 10 384
berylllum oxides 10 384
beta detection 11 0355; 14 198
beta ratio 7 448
beta sources 13 165
betatrons 13 271; 14 324
beverages 12 309
beznau—1 reactor 2 121; 11 507
big rock point reactor 2 014
bilateral agreements 1 501, 661, 3 467; § 451,
6 301, 393; 7 283: 9 337
bilibin reactor 6 013
biochemstry 14 026, 275
biological materials 11 575, 641
biological recovery 11 675; 13 373, 393, 407,
423, 435
biological regeneration 13 365, 381, 407, 489
biological repair 13 373
(see repair, cells)
biological shielding 3 375, 7 327, 341
biology 1 571, 11 575; 14 275
(see radiation effects)
(see radiobiology)
biosynthesis 6 171; 13 203, 374, 459
bismuth alloys 7 326
brtumens 11 305, 325; 14 113
blast furnaces 14 231
blood 12 134, 13 178, 190, 289, 327, 352
blood circulation 13 191, 299
blood flow 13 203, 223
blood formation 11 125; 13 203
blood serum 12 373
blowers § 342
bn-350 reactor 5 038, 448
bohm criterion 7 405, 431, 451
bohunice a-1 reactor 1 423, 2 353; 9 356
boillers 2 249; 4 055
boltzmann equation 7 054
bone marrow 11 711; 13 021, 299, 384, 435
bones 13 065
bonus reactor 2 019
bor-60 reactor 5 038, 448, 456; 10 070
boreholes 7 063; 14 175
boron 2 641
boron carbides 10 596
boron compounds
mechanical properttes 10 595
botany
(see forests; plants)
(see radiation effects)
br-2 reactor 4 363; 7 193, 9 452, 10 089, 400
bradwell reactor 2 235, 468
brain 13 017, 069, 223, 265, 271, 299
bread 12 288
breath 13 104
breeder reactors 2 483; 3 080; 4 145, 245; §
010, 171, 410, 434, 458; 8 413, 431, 485;
9 222; 10 021, 461; 11 529
breeding 8 577
breeding ratio 9 248
bremsstrahlung 9 422
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brines 6 245

bromine 82 13 232; 14 014, 458, 513

browns ferry—1 reactor 2 429

browns ferry-2 reactor 2 429

bruce-1 reactor 2 291

bruce-2 reactor 2 291

bruce-3 reactor 2 291

bruce~-4 reactor 2 291

bugey—1 reactor 2 371

building materials 14 115, 145, 385

buildings 3 299, 311

burnable poisons 8 231, 285

burnup 1 611; 2 105, 179, 416, 421, 523, 544,
645, 660: 4 506, 5 069, 152, 457, 463, 6
338, 9 105, 119, 131, 149, 167, 197, 241,
367. 10 025, 069, 089, 123, 141, 158, 199,
217, 239, 257, 289, 307, 321, 337, 350, 360

burst pin detection system 5§ 208

butadiene 14 077

butex process 8§ 372

bwr type reactors 1 369, 2 021, 393, 539, 633,
653, 3 052, 362, 4 061; 6 162; 8 203; 9
131, 149; 10 321, 481, 608

C

c codes 2 611, 648, 8 305; 9 149, 184, 197;
10 356

calandrias 5 265

calcination 8 117

calcium 11 243, 718; 12 097, 13 203; 14 210,
511

calcrum carbonates 14 211

calcium compounds 7 337

calcium fluondes 11 031

calcum 45 11 583, 12 111; 13 352

calcium 47 13 352

calibration 13 320

calibration standards 6 064, 11 575

califormmum 252 14 032, 511

calorimeters 9 437

candu reactor 2 291, 421, 443; 4 305; § 242,
458; 6 272; 8 185; 10 239, S15

cannmng 3 153

carbides 4 507, 9 119

carbon 10 400, 417, 576

carbon dioxide 2 167, 276; 3 004; 10 555; 12
394

carbon nitndes 4 316

carbon steels 3 012; 10 217, 445

carbon 11 6 446

carbon 14 10 418, 12 111, 137, 163, 394; 13
351, 14 014, 031, 418

carcinomas 13 129
(see neoplasms)

cardiac pacemakers

carriers 14 335

casks 2 577

7 325; 14 033, 243, 515

casting 4 379
catalysis 14 305
catalysts 11 305; 14 275
cattle 11 663; 12 363
cavities (rock) .4 179 7 214, 239, 245
cavity resonators 7 145
cell cultures 13 364, 459
cell nucler 12 189; 13 364
cells
(see repar, cells)
cellulose 14 078, 198, 385, 511
cements 10 580; 11 305
centrifugation 8 540; 9 053, 063, 082
centrifuges 1 656
ceramic fuels 4 379
ceramics 5 463; 8 227; 10 337
cereals 12 215, 301, 396
cerium 1sotopes 11 609
certum 137 11 641
cerium 144 7 338; 8 562; 11 575, 641
cesar reactor 9 197
cesium 8 460, 11 067, 325
cesium 137 7 337, 8 393; 11 125, 290, 308,
341, 575, 609, 711; 12 111, 141, 268; 14
005
chalk river nuclear labs
channeling 2 276
chapelcross—1 reactor 4 021
charged particles 6 449
charpy test 3 271; 10 481
chemical analysis 14 171
chemical coating 14 357
chemical preparation 14 155, 262, 305
chemical reaction kinetics 10 577
chemical reactions 8 540; 10 597
chemicals
(see aromatics)
(see complexes)
chemisorption 8 540; 12 215
chemistry
(see radiation c-)
(see radiochemistry)
(see surface c—)
childbirth 11 045
children 13 104
chinon-1 reacotr
chinon-1 reactor
chmon-3 reactor
chlorella 13 373
chlorination 14 512
chromatography 11 399
radiogas 11 259, 264
chromium 10 165
chromium additions 10 482
chromium base alloys 10 497
chromium 51 13 178, 232, 288
chromosomes 12 189; 13 407, 487, 501
(see genetics)
(see heterochromosomes)
cirene reactor 1 441, 544; 5 271; 8 225, 9
255; 10 307
atrus 12 279
avil defense 3 369

6 283

11 101
11 211, 281
2 37
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civil liabiity 3 389
cladding 2 122, 276, 280; 10 021, 055
chemical reactions 4 506
mechanical properties 4 375, 381; 10 021,
056, 109
clay 14 475
chmate 1 177
coal 1 199, 212, 229, 266, 313, 433, 449, 464:
2 443, 459, 499; 4 015, 038; 6 455
coastal waters 14 448, 457, 477, 520
coated fuel particles 1 336; 4 415, 449; § 319,
333, 468; 8 227, 10 179, 217, 239, 356
cobalt 60 6 350: 7 338; 8 392; 11 289, 349,
575; 12 265; 13 258, 320, 459: 14 005,
083, 175, 224, 305 .
cobalt 60 gamma source 6 306
coconuts 12 185
cold neutrons 6 341; 7 006
collistonal plasma 7 425
columbia river 11 633
compacting 8 225, 263, 295, 343
compacts 10 179
complexes 8 561
composite materials 14 512
composites (with polymer)
(see concrete; fibery
(see glass; refuse; wood)
computer
medical diagnosis
computer calculations
645; 4 078, 124
concrete—polymer composites 14 009, 357
concretes 3 140. 365, 10 580: 14 008
(see prestressed concrete)
mechanical properties 10 581
configuration 13 487
confinement 7 383
connecticut river 11 637
connecticut yankee reactor
contained explosions 7 215
containment 2 582, 3 242, 305, 361; § 087,
451, 9 308, 327. 388, 406, 470, 488
containment sheils 3 026
containment system experiment 5 465
containment systems 2 033
contammation
(see air c¢-; radioactive c—)
(see microbiological ¢~}
(see surface c¢-)
control elements 2 354
reactor 2 030; § 093
control of
reactors 5 160
control rod drives 2 050, 094, 161, 193;
3 004; 5 127, 286, 293
control rod worth 7 305
control systems 2 108, 3 140; 5 306; 7 041,
093, 263, 317; 8 528; 9 527; 11 067, 079
conversion ratio 2 635
coolant loops 3 191: 5 198, 299, 452
coolants 3 228; § 467, 10 417; 11 278, 689
thermodynamic properties 5 469

13 350
2 099, 500, 547, 637,

2 015

cooling system 3 114, 153, 381

copper 8 100; 10 608; 14 294, 513

copper additions 10 484

copper ores 7 226; 14 174

copper 64 13 232; 14 295

copper 67 14 031

coral-1 reactor 6 309

correlations 11 575

corrosion 2 117, 160, 331; 3 004, 243, 251; 4
459; 5 463; 6 214; 10 127, 199, 241, 363,
524, 597, 608

corrosion resistance

cost 1 209
accelerator 6 445
desalination 6 219, 245
electricity supply 1 465; 4 132, 145; 6 059;

233

3 251; 10 538, 551

energy resources 1 209

fuel 2 607, 660; 4 257, 403; 5 056, 067,
120, 270, 447, 466; 6 270, 370; 8 195, 203,
223, 247, 284, 295, 343, 413; 9 167, 222,
234, 299

fuel processing 2 589; 4 282, 305

heavy water 9 082

ims 1 691, 742

natural gas 7 243

reactor plant 1 357; 2 006, 026, 167, 241,
427, 443, 459, 465, 477, 491, 500, 513, 544;
3 383; 4 007, 014, 025, 036, 089, 165, 210,
269; § 023, 241, 255, 369, 411, 459; 6 012,
059, 393; 7 273, 288, 370

reprocessing plant 4 250

uranum oxide 4 234

u308 8 004, 025, 039, 080, 114, 179, 181

cotton 14 511
counting techniques 9 418
cover gas analysis 5 454

cracks 3 267; 8 327; 10 350

cratering explosions 7 215

craters 7 215

credibihty 11 541

ceep 7 156; 8 335; 10 021, 056, 128, 144,
174, 337, 349, 356, 360, 406, 430, 517, 551

cnticality 2 094, 121, 158, 167, 354, 553; 7
275

crops 6 171; 11 663; 12 049, 075, 099, 153,
189, 215, 227, 255, 260; 13 319; 14 025

cross sections 7 185; 9 197

cross-linking 14 075

crustaceans 12 265
cryogenics 1 573
cryostats 7 151

crystal defects 7 121
crystal doping 7 326
crystal lattices 10 385
crystals 14 275
cucumbers 14 025
curium 242 7 338
curium 244 8 493
cyclotrons 13 271
cytology 12 227
cytosine 13 447



SUBJECT INDEX 105

D

data processing 1 685, 714, 737, 11 060
deca devices 7 391
decladding 8 392, 414, 473, 501
decomposition 8 501, 10 417
decontamination 2 215, 327, 8 485, 11 325,
387, 399, 465, 703
deformation 8 327, 10 289, 351
delayed neutrons 2 240; 9 437
delayed radiation effects 11 013, 125
demineralization 2 334; § 457
democritus reactor 6 326
densimeters 14 430
departure nucleate boiing 7 315
depth dose distributions 7 177; 13 139
desalination 1 235, 546, 573, 747, 864, 871; §
018, 037; 6 082, 102, 116, 132, 156, 160,
171, 199, 214, 231, 245, 258, 269, 271, 381,
403, 433, 478, 11 387, 14 179
(see cost, economics)
(see failures; plannng)
(see reliabihity)
water recycling 6 272

detection
(see alpha d—, etc)
detergents 14 303, 516

deuterium 2 334, 7 429, 440; 12 111
deuteron beams 6 449
developing countnies 1 305, 661, 673, 792, 821,
6 376, 417, 426, 433
dfr reactor 4 021; 5 054, 162, 454, 8 526,
10 041, 109, 400
dialysis
desalination 6 264
dido reactor 7 116
differential cross sections 7 188
diffusion 10 337, 351, 11 575; 12 215,
14 259, 471
digital computers 2 341
digstal systems 11 060
diode tubes 7 076
direct energy conversion 7 337
diseases 11 003, 13 021, 101, 243, 285, 299
plant 12 182
radiation mmduced 11 003, 013, 031, 243
dislocations 10 575
dispersion hardening 4 373
dispersions 11 689, 14 513
district heating 2 322, 4 197, 7 362
dmtr reactor 8 526
dna 13 363, 373, 381, 393, 407, 425, 447, 459
document types 1 733
documentation 1 686, 737; 9 511
doel-1 reactor 3 025; 6 024
doel-2 reactor 3 025, 6 024
dogs 11 125; 12 373
life span after irradiation
domain structure 6 348
doppler coefficlent 3 195; 5§ 153, 457, 469; 6
341

11 007

dose distnbutions
(see radiation dose distrib )

dose rates 3 116, 379; 11 031, 067, 141, 243,
275, 361, 592, 765; 13 139, 167, 349, 352,
373, 465, 481, 501

dosemeters 11 031, 055

dosimetry 11 055, 079, 143, 181, 195, 243,
276, 280, 465, 591, 725; 13 131, 182, 253,
320, 349, 465
population 11 031

dragon reactor 1 656, 724, 4 363; § 319; 9
167

dresden—1 reactor

dresden-2 reactor

dresden-3 reactor

2 005
2 005, 429
2 429

drugs 13 007, 027, 260, 285, 325; 14 347
dryout 3 190
dtpa 7 531

dual purpose
reactor plant
245, 269

dual purpose plant
(see economics)

ductility 8 327, 10 263, 497, 561

dungeness—a reactor 2 235, 257, 468

dungeness-b reactor 2 467

dusts 14 501

dynamic programming 7 293

6 050, 081, 161, 185, 231,

E

earth atmosphere 14 482
earthquakes 3 298, 310, 375, 383; § 452, 470
ebr-2 reactor 5 146, 447, 454
eco reactor 1 711
economic development
economics 8 114
agro—industrial complex 6 144, 171, 271
desalination 6 050, 081, 101, 156, 185, 199,
219, 233, 245, 258, 269
dual purpose plants 7 362
electricity generation 7 465; 11 483
electricity supply 1 254, 344, 354, 387, 396,
464 4 114, 135, 159, 181, 197, 209, 269;
6 003, 021, 116, 185, 379
energy resources 1 209, 305, 328, 412, 433,
447
food irradiation 12 094, 293
fuel 1 174, 2 660, 4 438; 5 059, 434
fuel processing 2 608; 4 288; 8 343, 365,
440
ore processing 8 121, 179
peaceful nuclear explosions 7 213
reactor plant 1 369, 519; 2 003, 041, 432,
445, 460, 479, 491, 501, 513, 529, 547, 553,
3 361, 385; 4 007, 015, 025, 040, 054, 061,
075, 089, 165, 245, 262, 306; 5 006, 023,
117, 242, 311, 426, 458, 463; 6 014, 034,

6 455, 469
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economics, reactor plant (cont.)
059. 094, 426, 485, 494, 9 089, 241, 292;
11 742

research rcactor 6 369, 487
uranium 8 006
w308 8 033

ecosystems 11 749

ehrlich ascites tumor 13 381, 423

elastic scattering 7 188

electric cables 14 516

electric charges 14 333

electric conductivity 2 332; 10 377, 396

electric dipole moments 6 340

electric discharges 7 397

electric fields 7 160

electric power 1 227, 258, 267, 273, 293; 2
006; 4 004, 074
(see failures)

electrical equipment 14 333

electricity generation 1 243, 334, 400, 413, 429,
433, 452, 464, 477, 487, 629, 643, 698; 4
004, 017, 025, 036, 050, 062, 074, 089, 105,
114, 131, 144, 159, 166, 179, 197, 209; 6
246; 7 324, 337, 363, 12 417; 14 224
(see economics)

electricity supply 6 377, 403, 426, 433, 455,
476, 485, 492
(see cost; economics)
(see grid, management)
(see market; planning)
simulator 4 120, 211

electrodeposition 8 263

electrodialysis 11 387

electrolysis 8 491; 11 387; 14 335

electromagnetic fields 7 394

electromagnetic interactions 7 173

electromagnetic pumps 5 208

electron beams 7 163, 541; 13 459; 14 310,
405

electron density 10 377

electron microscopy 12 215

electron spin resonance 7 111

electron—ring accelerators 7 159

electronic equipment 1 537, § 462

electrophoresis 14 335

electrostatics 14 333

embrittlement 3 267, 285; 4 363; 5 458, 462;
10 003, 021, 111, 174, 263, 289, 349, 481,
497, 575, 608

emergency core
cooling system 5 470

emission spectra 14 215

ems 12 202

emulsions 14 516

enamels 14 335

endosperm 12 202

energy conversion 1 447; 7 324

energy resources 1 174, 198, 211, 305, 328,
355, 412; 8 005
(see cost; economics)
(see planning)

enriched uramum 1 589, § 463; 10 179, 239

enriched uramum reactors 1 464; 5 461

enrico fermi-1 reactor 5 146, 454

enrico fermi-2 reactor 5 146, 454

environment 1 177, 328, 355, 2 056, 334, 436;
3 055, 100, 116, 130, 143, 208, 242, 409,
423, 453, 478; 4 283; 6 428, 475; 7 217,
362, 458; 11 031, 091, 113, 141, 207, 243,
285, 345, 355, 369, 415, 429, 445, 465, 475,
529, 547, 561, 575, 591, 632, 641, 663, 675,
689, 703, 725, 741; 12 021, 391; 14 036,
414, 457, 471, 482, 494

enzymes 12 093, 365; 13 203, 481

eole reactor 7 080

epithermal neutrons 7 087
err reactor 2 018
errors

medical diagnosis 13 349
essor reactor 1 711
ethylene 12 202; 14 075, 516
eurex process 8 377

europium 14 511

europium 153 14 032

evaporation 8 528

exploration 8 019, 039, 075, 101, 138
exposure rate meters 11 054
extracorporeal irradiation 13 163
extraction columns 8 416, 473; 11 399
extrusion 8 392

f codes 2 645; 4 259

failed element detection 2 240

failed element monitors 2 179

failures
desahination 6 269
electric power 4 077
fuel 3 330; § 161, 454; 10 064, 257, 361
fuel pin 10 049
reactor plant 2 013, 070, 159, 166, 179,
240, 296, 317, 323, 416, 422; 3 114, 157,
169, 229, 378; 5 350
reactor plant components
steam generators 5 449

fallout 7 217; 11 203, 243, 581, 609, 663,
675, 711; 14 471

farming 12 005

fast neutrons 7 087; 9 191; 10 089, 400, 461;
12 189; 13 138, 465, 481, 502; 14 086

fast reactors 2 483, 553; 3 080; 4 025, 050,
148, 245, 325; § 009, 213, 397, 410, 434,
448, 450; 8 219, 281, 485, 500, 548; 9 089,
105, 222, 233; 10 003, 021, 109, 123, 217

fatigue 3 281

fbr type reactors 3 067; 4 309; § 185, 447,
455, 468; 8 295, 399; 9 119; 10 055, 123

feedback 14 171

fermentation 12 333

ferrite 4 375; 14 145

5 201
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ferulity 12 385

fertiizers 6 136, 12 033, 075, 097, 111, 131,
158, 163. 185, 260, 361; 14 024, 117

fitf reactor 5 014, 173, 447, 8 311

fiber—polymer composites 14 009, 385

fibers 14 008, 078, 301, 512

fibrosarcomas 13 459

fillers 14 198

filters 2 280, 420, 11 305

fishery 11 632

fishes 11 631, 693; 12 301, 325, 337, 411, 13

393, 404, 423, 14 495
Iife span after irradiation 13 428
fissile materials 2 S11; 9 311, 329, 374, 416,
437, 453, 470, 511, 523
fission 6 340
fission products 2 334; 3 054, 143, 290, 5 230;
8 460, 471, 561, 9 197, 398; 10 021, 043,
141, 155, 179, 199, 239, 337, 351; 11 141,
243, 279, 355, 449, 575, 598, 663, 750, 12
111
fissionable materials
flavor 12 301
flour 12 309, 322
flow counters 14 209
flow rate 2 179, 276, 14 176
blood 13 178, 190
fluid flow 3 190
fluorescence 6 451; 9 437; 13 227; 14 171,
198, 511
fluoride volatility process 8 431, 501, 536
fluorides 8 336, 536, 11 689
fluorine 14 514
fluorine 17 13 289
fluorine 18 13 065, 232, 351;
fluoroscopy 14 131
flute instabiity 7 379
foils 14 517
food 6 433, 11 719, 744; 12 033, 049, 067,
085, 127, 153, 163, 256, 299, 320, 337, 347,
361, 409; 14 024, 495, 511
(see aubergines,potatoes,etc)
radiation effects 12 333
food chains 11 195, 276, 586, 609, 663, 691,
719, 744, 760; 12 021, 391
transport processes 11 575
food mdustry 12 279
food wrradiation J2 265, 281, 412; 14 040
(see economics; plannmng)
(see public attitudes)

(see wholesomeness)
chemical reactions
food irradiation symbol

food packaging 12 410

food preservation 12 023, 064, 076, 089, 145,
163, 257, 265. 279, 299, 320, 337, 347, 366,
409; 14 026

food production 12 309

food storage 12 067, 089, 321, 366

forests 11 675

fossit fuel deposits 1 447

fossil fuels 1 328, 2 429, 480: 6 491; 8 019
desalination 6 271

11 663

14 031

12 309
12 304

fr-2 reactor 5 451; 11 141
fractionated irradiation 13 487
fracture properties 3 267; 10 483, 555
fractures 3 190
freezing
desalination
frj-1 reactor
fr}-2 reactor 11 152
fruit products 12 309, 411
fruts 12 067, 158, 301
fuel
mechanical properties 4 403, 487, 10 349
transport 2 562, 577, 590; § 059; 8 487
fuel (for nuclear fuel)
(see coated f-)
(see compacting)
(see cost; economics)
(see failures; planning)
(see liqud f-)
(see testing of f-)
fuel assemblies 2 195, 543, 553, 635; § 292,

6 160
11 152

437
reactor 2 027
fuel cans 2 179: 3 140, 190, 290, 326; 4 345,

371, 414, 449, 459, 5 454, 7 149; 8 191,
217, 272, 322, 345; 10 003, 109, 173, 239
mechanical properties 10 173

fuel cells 7 337

fuel channels 2 179

fuel compacts 4 404, 449, 496
mechanical properties 10 217
thermal properties 10 217

fuel cost 4 120, 459

fuel cracks 10 143, 257, 273, 289, 307, 327,
354, 362

fuel cycle 1 327, 337, 355, 388, 399, 465, 488,
546, 551, 580; 2 139, 415, 467, 483, 501,
513, 523, 543, 589, 601, 611, 633, 4 105,
145, 159, 222, 241, 257, 267, 282, 366, 404,
438; 5 006, 056, 067, 147, 171, 244, 270,
283, 301, 387, 450, 466, 6 069, 419; 8 193,
204, 225, 311, 485, 561; 9 043, 087, 105,
119, 131, 149, 167, 217, 243, 255, 274, 289,
299, 314, 344, 362, 389, 427, 451, 470, 489,
527; 10 179, 239

fuel defects 10 249, 273, 350, 360

fuel density 8 303

fuel element clusters 5§ 267, 460, 7 125, 8 185;
9 168; 10 021, 041, 239

fuel element creep 4 459

fuel element fabrication 4 241

fuel elements 1 488, 2 055, 065, 240, 264,
277, 317, 327, 416, 525, 553; 3 190, 220,
326 4 305, 343, 379, 415, 436, 459, 491,
509; 5 027, 089, 121, 146, 237, 319, 334,
371; 6 083, 291, 347; 7 079, 126, 149, 305;.
8 203, 225, 245, 263, 295, 343, 392, 431,
490, 548, 9 197, 234, 245, 296, 10 069,
123, 155, 167, 199, 321, 337, 356, 401, 608;
11 399
mechanical properties 10 069, 123

fuel fabrication 2 513, 589, 4 309, 343, 363,
379, 403, 416, 449, 459, 491; 5 056, 067,
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fuel fabrication (cont.)
178; 8 193, 203, 217, 225, 245, 268, 281,
295, 311, 343, 394; 9 105, 119, 131, 151,
255. 290, 373, 523; 10 179, 217, 360; 11
415
automation 8 203

fuel management 2 611

fuel particles 4 391

fuel pellets 4 363, 379, 492, 507, 8 219, 263,
295; 10 146, 257, 273, 358

fuel pin
(see failures)

fuel pin flowsheet 8 319

fuel pins 3 080: 4 346, 403, 449, 506; 5 067,
177, 255, 385, 416, 439, 448, 456, 468; 7
375, 8 221, 281, 311, 9 437, 462; 10 021,
041, 055, 089, 141, 359, 361

fuel plates 4 379; 7 007

fuel processing
(see cost; economics)
(see planning)

fuel properties 4 345

fuel reprocessing plants 1 747, § 447, 457, 8
447

fuel rods 9 149, 255; 10 179, 199, 257, 273,
289, 307, 324, 359, 360
mechanical properties 10 257
thermal properties 10 257

fuel spheres 4 426; 8 268

fuel storage 8 487

fuels 1 305, 328, 355, 369, 449, 473; 2 331,
422; 3 220; 10 217
(see coal; lignite)
(see fossil f-)
(see petroleum; wood f-)

fukushima-1 reactor 2 153; 11 549

functional models 13 015, 200

fungt 12 321

furnaces 7 149

fusion power plants 7 431, 445

fusion reactor hazards 7 460

G

g value 14 516

gadolinium oxides 9 235

gadolinium 153 14 032, 511

gallum 67 13 029, 075, 14 031

galvanomagnetic effect 10 376

gametes 13 487

gamma detection 9 428

gamma fuel scanning 9 105, 416, 454

gamma radiation 11 003, 055; 12 087, 181,
202, 259, 265, 327, 361, 383; 13 163, 176,
325, 373, 393, 423, 459, 489; 14 060, 171

gamma sources 11 243; 12 337; 13 163, 14
00s, 171

gamma spectra 7 029; 13 238

gamma spectrometers 9 379; 14 289

garigliano reactor 2 166, 208; 3 004; 9 149

garona reactor 2 139

gas centrifuge 1 808, 847

gas centrifuge plant 9 053, 063, 082

gas chromatography 12 163

gas cooled reactors 1 345; 4 459; 5 360, 397,
417, 434; 8 548; 9 119; 11 732

gas flow 13 285; 14 176

gas turbmes S 392

gas well fire extinction
pne 7 229

gaseous diffusion plant 9 015, 043, 081

gaseous wastes 11 067, 278, 305, 357, 399,
453, 463, 501

gefr reactor 5 464

genes 13 393

genetics 11 031; 12 049, 097, 215; 13 487,
501
(see chromosomes)

gentilly reactor 2 291, 448; § 247

geography 11 693

geologic deposits 1 199, 314; 7 063; 8 005,
039, 061, 075, 081, 100, 114, 121, 138, 177

geology 8 061, 100; 11 280, 369, 438, 575;
14 275

geophysics 14 123, 222

geothermal energy 1 293, 320; 7 229

germanum alloys 7 326

germination 12 361

ginna—-1 reactor 2 016

glands 13 266

glass 11 415; 14 448, 477, 518

glass-polymer composites 14 512

globulins 12 373

glomeruli 13 178

gold 14 514

gold 198 13 045, 073, 267, 275, 289, 330, 350

gonads 12 087

graft polymers 14 075, 385, 398, 511

grain boundaries 10 355

granites 8§ 138

grapes 12 097, 284

graphite 4 449, 508; 5 458, 463; 7 149; 10
192, 368, 385, 400, 417, 430, 577, 607
mechanical properties 10 369, 385, 400

graphite moderated reactors 1 345; 4 459; §
461; 8 548

graphite moderator 5§ 462; 10 384, 400

grass 11 663

grenoble reactor 7 005, 205

grid stability 4 004, 075

grid systems 1 265

ground water 14 417, 432, 472, 520

growth 13 373, 393, 459

guinea pigs 12 373
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haemophilus 13 393

half-fe 7 476

harbors 7 221; 14 448

hartlepool reactor 1 335; 2 266; 3 154

hastelloy § 227

hbwr reactor 1 656, 724; 2 337. 3 360; 10
289, 445

health hazards 8 167

heart 13 025, 289

heart assist devices
(see artificial heart)
(see cardiac pacemakers)

heat balance 5 217

heat exchangers 4 165; 5 092, 185, 203, 342,
7 290
(see performance)

heat pumps 4 165

heat storage
accumulators 4 167, 179, 212

heat transfer 2 291, 323, 553, 633; 3 190, 4
165; § 089, 397, 7 358; 10 354

heat treatments 4 449: § 207; 8 332, 10 483

heavy 1ons 7 541

heavy nuclei 7 541

heavy water 1 589, 2 323, 449; 4 251, 301,
487; 5 242, 458; 9 069, 084
(see cost)

heavy water moderated reactors 9 241

heavy water reactors 5 461

helium 1 336, 4 458, 5 318, 386, 412, 434,
463; 7 208, 442; 10 605

helum cooled reactors 10 217

helminths 12 025, 373
life span after irradiation

hematology 13 243, 266, 435

herald reactor 7 116

herbicides 12 023, 163, 391; 14 024

heterochromosomes 12 383

hfbr reactor 7 021

hfir reactor 7 021

hfr reactor 1 710

hifar reactor 11 343

high pressure
seals 2 258

highly enriched uranium 5 466

hinkley point-a reactor 2 235, 262, 468

hinkley point-b reactor 1 335, 2 250, 514

hippuran 13 178, 267

hodgkins disease 13 128, 352

hormones 13 203, 354

hospitals 13 255, 319

hot cells 7 196

hot labs 1 713; 11 259

hot plasma 7 379, 408

hot spots § 469

htgr type reactors 2 485; 3 310; 4 050, 305,
403, 433, 449, 5 010, 331, 387, 462, 8 201,
9 292; 10 400

htr reactor 2 659, 7 095; 10 179

12 373

human populations 6 472

humboldt bay reactor 2 013

humidity 10 551; 12 241; 14 234

hunterston—a reactor 2 257; 4 019

hunterston-b reactor 1 335; 2 515

hybrid computers 2 341

hydraulics 2 094

hydrides 10 524

hydrocarbons 8 516

hydrodynamics 2 198

hydroelectric power 1 231, 245, 277, 296, 318,
326, 354, 396, 414; 4 114, 134, 159; 7 237

hydroelectric power plants 1 212, 249, 387,
435; 4 017, 114, 212

hydroelectricity 4 036

hydrogen 7 429; 9 003, 069, 082; 10 551; 11
305

hydrogen jons 1 minus 7 169

hydrogen sulfides 9 069

hydrology 6 199: 11 369, 438, 529, 575; 12
033; 14 011, 061, 117, 135, 164, 411, 425,
441, 470

hypertension 13 038

hyperthyroidism 13 190, 263, 337

hypothermia 13 351

hypothyroidism 13 337

1aea agreements 9 387

iaea safeguards 9 337, 356, 386, 399, 408

ibr-1 reactor 7 205

ibr-2 reactor 7 041, 205

1br-30 reactor 7 042, 205

iear-1 reactor 9 401

imines 12 202

immumty 12 373

immunosuppression 13 163

impact shock 2 582

mpurities 4 305, 476, 5 463; 7 193; 10 608

in core instruments 3 010; 5 024; 7 312; 10
158, 179

in pile loops 3 327, 6 282; 7 127, 155, 195,
207; 10 430, 585; 12 453

in vitro 13 031, 105, 203, 266, 328, 426, 501

inconel alloys 10 034

indian point-1 reactor 2 012

mdian point-2 reactor 2 431

indium 13 263; 14 514

mdum 113 13 028, 232, 276

industrial applications
ionizing radiations 14 004, 026, 031, 047,
061, 075, 093, 112, 145, 169, 183, 198, 215,
229, 393
moessbauer effect 14 275

industrial plants 14 516

industnial radiography 14 325
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inelastic scattering
magnetic 7 036
neutron 7 036, 112

mformation 1 591, 655, 669, 685: 11 503, 519,
529; 12 057, 305, 413

information retrieval 1 692, 738, 9 513

information systems 1 737

inhalation 11 243

mis
(see cost; planning)

mland waterways 7 219, 235, 243

inorganic acids 8 527

insecticides 12 391

insects 12 021, 033, 049, 085, 146, 289, 361,
391, 14 119, 166

mspection
safeguards 9 308, 326, 340, 372, 388. 399,
409, 488, 533

inspection (not safeguards) 2 075, 167, 234,
253, 315, 323, 451; 3 098, 113, 131, 156,
5 160, 465 :

msurance 2 464, 3 389, 409, 469, 478

integrated cooling systems 5 469

mtergranular corrosion 3 251

internal irradiation 13 183

mternational agreements 1 425, 588, 602, 633,
655, 741: 3 454; 6 500; 9 053. 063,
11 469; 12 051

international control 9 306, 371, 380, 488

international cooperation 1 582, 602, 629, 647,
655, 661, 697, 722, 735, 741; 11 531, 745,
12 052, 158, 451: 14 041

mternational laws 3 457; 11 591; 12 265

international orgamizations 11 181; 12 511, 529

inventories 2 500; 9 358, 393, 452, 508, 513,
527

iodides 11 305

wodine 3 291; 11 305, 357, 670: 13 203

odine compounds 11 399

iodine oxides 11 399

iodine 125 13 051, 265, 299, 331, 350

iodine 129 11 735

lodine 131 2 070; 8 575, 11 003, 125, 152,
259, 341, 399, 575, 13 065, 176, 190, 232,
267, 271, 288, 299, 330; 14 014

ion beams 7 160, 541

ion exchange 7 538, 8 106, 460, 485: 11 325,
387

ion exchange materials

1on sources 7 107

ionic crystals 7 109

iomizing radiations 14 004, 026, 031, 511

indium 192 14 014, 085

ron alloys 10 162

iron 52 14 03]

iron 55 14 209

ron 59 11 289: 12 163, 13 288

irr—1 reactor 7 102

rr-2 reactor 6 347

wradiation capsules 7 194; 10 158

irradiation devices 7 081, 142; 10 089, 430,
582: 12 265, 453, 14 394

irradiation plants 14 007, 304, 346

14 179

irradiation procedures 3 326: 7 142; 8 281;
12 453
food 12 279, 325
medical 13 119, 129, 143, 164

rnigation 6 120, 167, 171; 12 005, 033, 049

isomeric nuclei 13 019

1sotope applications 1 700; 12 049, 428, 14
021, 112

isotope dating 14 418

isotope dilution 9 437

1sotope enriched materials
015, 081

1sotope ratio 8 371; 9 119, 197, 441, 535; 14
443

1sotope separation 2 589; 4 225, 241; 6 399,
7 105: 8 575; 9 003, 015, 031, 043, 053,
063, 081, 289, 471

1sotopes 9 167, 11 675

isotopic exchange 9 069; 11 399

isotropy 10 406

1ispra-1 reactor

1 345; 8 431; 9 003,

1711

Jatr reactor
jen—1 reactor 6 309

jen-2 reactor 6 309

jervis bay reactor 1 222
jets 3 243
Joyo reactor
jpdr reactor
Jrr-2 reactor
Jrr--3 reactor

1487, 5 284

5 104, 452

3 282, 11 262
11 262

8 471; 11 262

k absorption 14 206
kalpakkam-1 reactor
kalpakkam—-2 reactor
kanupp reactor 2 291
kaolin 14 206
kidneys 13 037, 071. 169, 176, 197, 266, 271,
349
knk reactor
kori-1 reactor
krypton 7 541
krypton compounds 14 259
krypton 85 11 735; 14 176, 259
kstr reactor 9 275
kur reactor 7 087

2 460
2 460

5 089
1 415
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1 cells 13 381

labelled compounds 12 391, 13 007, 203, 229,
250, 263, 271, 285, 325, 351

labelling 14 477, 513

laboratory equipment

lacbwr reactor 2 019

lacquers 14 357

lakes 11 477, 579, 14 417

lampf linac 7 169, 208

lasers 7 400, 429

latex 14 403

latina reactor 2 166, 208, 3 004; 10 307

leaching 8 070, 101, 116, 121, 141, 165; 11
305

lead 14 173, 498

leak testing 14 416, 437

leaks 2 068, 122, 323, 416, 3 242, 361;
5 205, 213, 449, 463, 10 199, 239, 361, 14
135

legal aspects 1 497, 579, 727, 3 131, 203, 389,
409, 423, 459, 468, 477, 9 398; 11 225,
12 291

legal habihties 1 579, 3 468; 7 245
(see civil liability)

lenin reactor 2 215; 7 263, 373

lethal radiation dose 11 689; 13 423, 481, 501

liability
(see civil 1-; legal 1-)

licenses 3 409

licensing 2 605

life span after irradiation
13 327, 431

lignite 1 313

himestone 14 471

linear accelerators
14 324

lingen reactor 2 063, 11 356, 464

lming processes 3 371

liquid fuels 9 276

liquid metal cooled reactors 2 483, 3 067; §
009, 171, 185, 213, 411, 447, 459, 468; 8
311, 399; 10 055, 123, 461

liquid metals 3 258; 5 160, 7 152

hiquid wastes 3 055, 7 263, 8 529, 11 067,
157, 195, 280, 325, 344, 356, 369, 387, 445,
547, 591, 641; 14 457, 511

Iithium 11 278

lithwm 7 7 467

hiver 11 254:; 12 373; 13 048, 079, 101, 265,
271, 357

loss of coolant 3 081, 382, 5 469

losses 11 141, 355, 591

lung counter 11 259

lungs 11 013, 132, 276; 12 373; 13 285, 299

lymph nodes 13 129

lymphocytes 13 169

fymphopenia 13 169

lymphosarcomas 13 381

8 486, 9 416

11 003, 031, 127;

7 097, 207; 11 259, 13 271;

m codes 2 652
magnesium alloys 4 459
magnesium 28 13 232; 14 031
magnetic fields 7 433
magnetic murrors 7 446
magnetic traps 7 379, 391, 414, 433
magnox type reactors 2 420, 493; 3 153;
4 050; 8 217; 10 167, 400; 11 067
maize 12 097, 202, 347
malformations 13 487
malnutrition 13 333
mammals 12 400; 13 465
man
age factor 11 711; 13 492
life span after irradiation 11 003, 031
radiation effects 11 125, 225, 275
sex factor 13 487
management
electricity supply 4 105
radioactive waste 11 286, 341, 355, 369,
415, 429, 459, 465
reactor plant 2 513; 3 218
manganese 11 689
manganese additions 10 482
manganese 54 12 111, 163, 14 477
manipulators 11 161
marne disposal 14 457, 466
marine ecosystems 14 500
maritime laws 3 469
market
electricity supply 1 433
reactor plant 2 042, 502; 5 448; 6 426
mass number 7 472
material balance 9 325, 345, 470
matenal balance area 9 308, 332, 357, 389,
452, 488, 525
material unaccounted for
474, 488, 518, 526
materials handling 2 279
materials testing 2 309; 3 005, 083, 286, 329;
4 409; 5 213, 338, 447, 461; 7 139, 350,
9 409, 10 003, 040, 056, 089, 158, 385,
417, 430, 499, 558, 12 453; 14 198
mathematical models 1 398; 4 078, 145; 11
583
maximum credible accident
464
maximum permissible
body burden 3 116, 11 141
maxmmum permissible concentrat
575, 641, 703, 760
maximum permissible dose
280, 725
measuring mstruments 4 153; 8 528; 11 079;
14 026, 035, 050, 061, 112, 198, 229
measuring methods 13 131, 180
meat 12 265, 301, 325, 411
mechanical structures 3 160; 7 441; 8 369,
529; 10 461; 14 155

9 308, 339, 388, 431,

3 134, 143, 227; 8

8 576: 11 344,

3 378; 11 195, 225,
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mechanical vibrations 2 159, 195; 4 410;
5 132, 289

medical diagnosis 11 007, 125, 713, 744; 12
428, 13 064, 103, 121, 203, 253, 264, 271,
285, 299, 317, 325, 349; 14 021, 119

medical diagnostic techniques 7 179; 13 006,
017, 038, 065, 088, 121, 179, 244

medical products
(see radiosterihzation)

medicine 12 469, 511; 13 223, 285 14 031,
061, 167, 324

meltdown 2 277, 3 330

membranes
desalination 6 161, 238, 264, 272

memory devices 13 021, 179

mercury 14 466, 495

mercury 197 13 037, 267

mercury 203 13 276

mercury 208 13 289

metabolism 11 243, 294, 663, 675, 13 203,
223, 459; 14 118
ammal 12 146, 363
human 13 109, 249, 325, 337
plant 12 033, 089, 227, 391

metallography 8 272

metallurgy 1 575, 6 347, 379; 7 200; 10 529,
12 511; 14 114, 155, 229

metals 14 494, 511

metamorphism 8 138

metastases 13 065

meteorology
radiation safety 3 031, 182, 350

methane 10 417

mice 12 378, 13 381. 393, 423, 473, 487
hfe span after irradiation 11 003, 13 327,
431
radiation effects 11 130

microanalysis 14 198

microbiological
contamination 14 350

microbiology 12 335

microorganisms 12 091, 332, 391, 13 393, 481

microspheres 13 027

microstructure 3 269

microtrons 14 514

mihama-1 reactor 2 153, 11 548

milk 11 344, 719, 12 363

mineral analysis 14 216

minerals 8 121, 14 215, 275

mining 4 235; 8 049, 121, 182, 11 013; 14
138

missiles 3 242

mitosis 12 189, 13 337, 407, 459

mixer—settlers 8 473

mobile manipulators 11 161

moderator bricks 5 387

moderators 7 059, 10 384, 417
(see beryllum m-)

moessbauver effect 14 275

mossture gauges 14 415

molten salt reactors § 010, 230

molten salts § 231

molybdenum 11 670; 14 502

molybdenum alloys 10 499

molybdenum fluorides 8 536

molybdenum 99 12 111; 13 234, 273

monazites 1 414; 8 101; 11 031

monitoring 2 443; 3 377; 8 463; 11 079, 113,
195, 225, 243, 259, 279, 281, 359, 360, 475,
555; 14 036, 198

monju reactor S5 106, 452

monomers 14 357, 371, 385, 511

monte carlo method 4 078

morphological changes 12 215

mortars 10 566

moths 12 383

mrr reactor 7 207

msf distillation 6 051, 088, 103, 123, 146, 158,
199, 213, 234, 245

msre reactor 5 227, 457

mtr reactor 8 377

muehleberg reactor 2 117; 11 507

multilateral agreements 1 661, 728: § 453, 6
305; 9 399

multiplication factors 9 135

muon beams 7 173

muons minus 7 174

mutagenesis
plant 12 189, 255

mutagens 12 202, 255, 261; 13 481

mutations 13 407, 481, 501

mutsu reactor 7 273

myocardial infarction 13 349

myocardium 13 054

mzfr reactor 2 423; 6 041; 11 144

N

n-reactor 2 017

national control 9 306, 337, 357, 398

natural gas 1 201, 219, 230, 317, 433, 450; 6
455; 7 224, 238, 243
(see cost)

natural gas stimulation 7 224, 243

natural radioactivity 14 471

natural uranium 3 330; 5 120, 284, 8 471, 9
217, 10 239; 11 013

natural uranium reactors 1 345, 464; § 461; 6
125

navigational aids 7 325

neoplasms 11 013, 125, 275; 13 005, 064, 119,
142, 203, 243, 257, 280, 299, 351, 383, 465
(see carcmnomas; sarcomas)

neptunium 8 365, 485

nerva reactor 7 258

neutralization
electrostatic charges 14 331

neutrino beams 7 173

neutron beams 7 118, 173; 10 400, 430, 551,
580, 595; 13 138, 352, 393, 502; 14 215

neutron density 10 089
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neutron detection 9 373, 419

neutron diffraction 6 330, 357, 7 091, 120; 12
097

neutron distribution 7 055

neutron flux 2 354, 613; 7 006, 440, 9 185,
197, 10 099, 369, 400, 501

neutron flux tilting 2 349

neutron moisture meter 12 145

neutron momtoring 11 259

neutron notse 2 419

neutron research 7 005, 021, 041, 053, 087

neutron slowing-down 1 605, 9 197

neutron sources 7 056, 070, 087; 11 243: 13
140; 14 185, 220

neutron spectra 7 440; 9 197, 10 089

neutron spectrometers 7 031; 9 437

neutrons 7 037: 11 278, 663, 12 241; 14 494,
511

nickel 10 109, 163

nickel base alloys 10 003, 021

nickel 60 14 175

nicottana 12 097

nile river 6 117

nimonic 10 109

nine mile pont reactor 2 016

niobium 8 460

niobium alloys 5 460; 10 517

niobium 1sotopes 11 609

niobium 95 11 575

nmitrates 11 689

nitric aced 8 379, 486, 517

nitrides 4 505

nitriles 14 078

nitrogen 2 334, 7 208, 10 576, 14 514

mtrogen compounds 12 097

nitrogen oxides 5 397, 467, 11 399
chemical reactions § 467
heat of dissociation 5§ 397
thermodynamic properties 5 397, 467

nitrogen 13 6 446

mtrogen 15 12 008, 111, 153

nitrogen 16 11 278

non-proliferation treaty 1 650, 7 208; 9 337,
369, 386, 489

nondestructive assay 9 534

nondestructive testing 9 327. 437, 10 041; 12
453; 14 081

nonradioactive wastes 14 512

nozzles 2 423

npd reactor 2 291; 10 239

nrx—a2 reactor 7 260

ns e. ferm1 7 303

ns lentn 7 263, 373

ns mutsu 7 273

ns otto hahn 7 285

nuclear accidents 1 579, 3 381; 11 161, 183,
493, 539, 741

nuclear analysis techmques 12 019
nuclear cascades 10 375

nuclear cores 10 179

nuclear excavation 7 215, 235

nuclear explosions
(see nuclear weapons)
(see peaceful n— e-)

nuclear fuel conversion 4 223; 9 471

nuclear fuels 1 176, 221, 273, 747; 2 429, 443
483, 499; 3 188, 479; 4 105, 249, 273, 309,
330, 363, 505; 5 160, 448, 453, 463; 6 370,
398; 8 025, 343, 368, 397, 431, 447, 471,
485, 501, 516, 526, 536, 547, 561, 9 031,
087, 108, 119, 131, 149, 233, 241, 534; 10
021, 041, 089, 179, 351, 401

nuclear fusion 1 747, 800

nuclear industry 1 273, 327, 334, 386, 407,
424, 505, 517, 543, 551, 573, 581, 657, 661,
700, 726, 747, 2 034, 4 238, 252, 295; §
053, 245, 6 059, 081, 283, 291, 377, 419,
433, 498; 8 081, 369; 9 015, 063, 087, 11
689, 725, 12 417, 469

nuclear insurance 3 469

nuclear magnetic resonance 7 110

nuclear material
simulator 9 317

nuclear materials diversion 9 326, 388, 409,
470

nuclear materials management 2 499, 523; 6
342; 9 325, 337, 356, 398, 417, 513, 525,
533

nuclear medicine 11 125, 12 428; 13 005, 015,
087, 149, 203, 232, 243, 253, 265, 273, 285,
299, 317, 327, 349; 14 021, 119

nuclear power plants 1 177, 186, 206, 212,
228, 243, 259, 269, 273, 293, 312, 325, 333,
354, 369, 386, 398, 415, 420. 435, 487, 500,
630, 643, 698; 2 205, 215, 233, 322, 421,
443, 459, 465, 477, 491, 525, 541, 3 097,
140, 175, 201, 218, 227, 282, 310, 339, 359,
376, 383, 409, 423, 439, 478; 4 004, 014,
025, 036, 071, 089, 105, 114, 134, 144, 159,
165, 185, 197, 209, 216, 245, 269, 5 159,
397, 459; 6 003, 023, 039, 059, 093, 103,
125, 132, 158, 185, 199, 215, 231, 245, 258,
393, 403, 419, 426, 433, 455, 476, 485, 491;
7 363; 9 167, 405, 487; 10 497; 11 067,
079, 091, 207, 278, 280, 355, 415, 464, 475,
503, 519, 529, 547, 559, 591, 631, 689, 727,
741, 750; 12 429, 481, 529

nuclear reactions 7 488

nuclear research
(see planning)

nuclear science teaching 1 326, 569, 593, 655,
741; 6 292, 303, 326, 365, 388, 413, 421,
433, 468, 479; 12 417, 429, 441, 453, 469,
481, 499, 511, 529; 14 163

nuclear ships 1 545, 786; 7 263, 273, 285,
303, 373
regulations 7 283

nuclear solid fuels 3 330

nuclear superheating 2 179

nuclear technology 6 508

nuclear weapons 11 003

nucleic acids 6 350; 13 423, 447

nutrition 13 103
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o codes 2 611
obrigheim reactor 2 063: 6 039; 11 356, 464
oil fuel
transport 6 024
olls 12 097
okg-1 reactor 2 075, 093, 633
oldbury-a reactor 2 235, 251, 468
on-line computers 2 337
on-line measurement systems 5 454
on-line systems 14 198
onions 12 271, 328; 14 346
open hearth process
sulfur 14 101
oranges 12 328
ore composition 7 069; 14 131
ore concentrates 2 590; 8 121, 157
ore leaching 7 226
ore processing 4 476; 8 061, 081, 106, 117,
121, 148, 169, 182; 14 171
(see economics)
automation 8 148
ores
(see copper o-: uramum o-)
organic bromine compounds 14 511
organic chlorine compounds 12 391, 14 512
organic cooled reactors 6 081; 9 239
organic fluorine compounds 14 076
organic iodine compounds 3 291; 11 259
organic ion exchangers 8 473
organic moderated reactors 6 081
organic phosphorus compounds 7 531
organic solvents 8 516, 537
organs 13 006, 325, 465
osiris reactor 10 431
osmosis
desalination 6 161, 238, 264
osteosarcomas 11 125
otto hahn reactor 3 467; 6 041; 7 287
ova 13 487, 502
oxalates 7 337
oxidation 2 241; 3 012; 10 369, 417, 525, 577
oxides 4 325, 8 516; 10 021
oxygen 4 505; 11 305, 14 465, 514
oxygen 18 12 111, 241
oyster creek-1 reactor 2 016, 429
oysters 11 348

p codes 9 149, 186
pacemakers

(see cardtac p-)
paints 14 357, 403
pancreas 13 045, 271

paper 14 198, 232

paprika 14 025

paraffin 8 516

parasites 12 363, 373

particle decay 7 174

pathfinder reactor 2 019

patients 13 128

peaceful nuclear explosions 6 384; 7 211, 233,
243; 11 467
(see economics)
ground motion 7 218, 245

peach bottom—1 reactor 5 348

peanuts 12 412

pears 12 285

peas 12 157

pec brasimone reactor
108

performance
heat exchanger § 153
reactor plant 2 004, 023, 048, 068, 122,
158, 240, 254, 263, 292, 314, 480, 513: 4
013; 5 159, 227, 327, 371, 409; 7 289

performance testing 2 201, 7 275

personnel monitoring 3 409, 423, 455

personnel risk 3 116; 7 273; 11 067, 207, 225,
243, 278, 281, 735; 13 349

personnel safety 8 167; 11 079, 093, 113, 141,
181, 195, 262

personnel training 1 261, 391, 519, 535, 551,
693; 2 087, 234; 3 102, 6 302; 7 281; 9
402, 12 417, 429, 441, 453, 469, 481, 499,
511, 529

pert method 11 415

pertechnates 13 229, 299

pest control 12 021, 064, 266, 284, 328, 338,
364, 383

pesticides 12 049, 133, 163, 391; 14 083

petroleum 1 313, 413, 422, 433, 450; 4 015,
036, 064; 6 455; 7 224, 243, 14 098

pfr reactor 1 336; 3 193, 5 054, 159, 203, 451

pharmaceuticals
(see radiopharmaceuticals)
(see radiosterilization)

phenix reactor 3 167; 4 343; 5 023, 129, 452

phenylalanine 13 461

phosphates 12 097, 215

phosphines 8 516

phosphoric acid 8 107, 114, 121; 11 641

phosphorus 32 12 009, 111, 137, 153, 185;
13 232, 288, 299, 330, 357

photon beams 14 303

phwr type reactors 5 458

physiology 12 215, 227; 13 285

pickering—1 reactor 2 291, 448

pickering-2 reactor 2 291, 448

pickering-3 reactor 2 291

pickering—4 reactor 2 291

pigments 13 481

pile oscillation techniques 9 197

pile replacement techniques 9 197

pion beams 7 173; 13 293

pions minus 7 174

pipelmes 14 081, 176

1 544; 5 121; 8 234, 9
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pipes 2 154, 3 307. 4 186

piston ring wear 14 061, 107

pitting corrosion 10 445

planning
agriculture 12 006
agro—industrial complex 6 171, 199
desalination 6 120, 142, 233, 245
electricity supply 1 190, 214, 227, 267, 273,
291, 354, 387, 396, 415, 465, 477, 4 051,
075, 105, 118, 129, 144, 159; 5 009, 021,
055, 450, 6 003, 192, 426, 461: 8 029; 11
532, 577, 603, 703, 754
energy resources 1 215, 230, 258, 266, 305,
420, 435, 447, 487; 7 467. 8 081, 11 533
food irradiation 12 268, 281
fuel 4 106, 8 191
fuel processing 2 589; 4 281
ms 1 687, 732
nuclear research 1 495, 517, 530, 543, 574,
581, 602, 630, 643, 656, 661, 695, 707
reactor plant 1 243, 325, 336, 345, 386,
477, 518, 543, 2 026, 071, 101, 249, 262,

292, 307, 337, 421, 443, 459, 493, 500, 513,

523, 545, 3 039, 054, 067, 189, 227, 299,
340, 360, 384, 4 005, 021, 065, 301; 5 039,
104, 129, 311, 369, 391, 434, 450; 6 059,
081. 393, 403, 494, 7 287, 11 067, 113,
207, 503; 12 529
research reactor
321

plant
(see diseases. metabolism)
(see mutagenesis: water use)

plant breeding 12 189

plant cells 11 277, 13 373

plant diseases 12 023

plant growth 12 049, 067. 088, 153, 227, 256,
361

plant mutations 12 203
radiation induced 12 014, 033, 072, 088,
099, 130, 155, 181, 227, 262, 369, 412; 14
025

plant nutriton 12 217, 227

plant physiology 12 142

plant stems 12 215

plants 11 575, 675; 12 033, 138, 189, 227,
241, 255, 391; 13 325; 14 025, 118

plasma 7 391, 446, 466

plasma acceleration 7 159

plasma confinement 7 389, 408, 425, 435, 446

plasma density 7 394, 411

plasma electric currents 7 436

plasma equilibrium 7 383

plasma focus 7 384, 397, 405

plasma heating 7 379, 425, 467

plasma instability 7 392, 413

plasma production by laser 7 429

plasma stabiity 7 435

plasticity 10 003

pleiade device 7 394

pluto reactor 7 116

plutonium 2 503, 513; 4 145, 163, 223, 245,
270, 283, 306, 505; 5 117, 284, 448, 457,

1 531, 551; 6 291, 301,

plutonium

467; 7 537, 8 225, 281, 360, 381, 416, 487,

575, 9 105, 119, 131, 149, 181, 219, 233,

465, 499; 10 179; 11 243, 259, 415
plutonium additions 5§ 460
plutonium alloys 9 197

phase diagrams 4 325
plutonium carbides 4 317, 391; 10 043, 217
plutonium complexes 8 516
plutonium fluorides 8 503
plutomum isotopes 9 535
plutonium nitrides 4 316; 10 217
plutonium oxides 4 309, 343, 366, 393, 505,

5 095, 117; 8 227, 245, 300, 311, 431, 500,

528, 9 105, 131, 443; 10 041, 055, 239

chemical reactions 4 330

mechanical properties 4 325

thermodynamic properties 4 325
plutonium production reactors 9 215
plutonium reactors 9 215
plutonium sulfides 10 217
plutonium 238 7 256, 325, 338; 14 033, 206,

238
plutonium 239
plutonium 240
plutonium 242
pne

(see peaceful nuclear explos.)
pomnt beach-1 reactor 2 017
polarization

neutron 7 037, 110
pollution 11 475, 529, 755; 12 021, 064; 14

495, 511

(see air contamination)

(see radioact. contamination)

(see water p—)
pollution regulations
polonium 210 7 338
polyethylene 14 517
polymenization 14 027, 179, 385, 398, 512
polymers 14 008, 179, 275, 357, 385, 512
pool type reactors 5 452
population

(see dosimetry)

(see human p-)
population distribution 3 341; 5 464; 6 187,

259, 403; 11 035; 13 247, 319
population dose 3 117, 376; 7 244; 11 003,

141, 181, 213, 301, 477, 501, 595, 711, 725,

741, 759
population dynamics 1 173, 306
population nsk 3 165, 176, 293; 11 171, 415,

481, 519, 529, 703, 755
porosity 10 417; 14 136
potassium 7 143; 12 215
potasstum 42 11 583; 13 232
potassium 43 13 349
potassium 45 12 114
potatoes 12 227, 271, 321, 337, 410; 14 354
powder metallurgy 8 249
powders 12 347; 14 512
power density 2 072; § 463
power intensive industry 6 103, 167

8 471; 11 128, 641; 14 333
9 234
7 021

3 143, 423; 11 415, 475
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power plants 1 369, 164, 6 094, 491, 11 631,
744

power reactors 1 235, 270, 402, 747; 2 021,
415; 4 205, 255, 284; 5 451, 462; 6 185,
199, 240, 369, 8 010, 033, 185, 413, 500,
548, 9 031, 092, 217, 341, 471, 489;
10 321, 361; 11 355, 427
small and medium 6 003, 023, 039. 059,
081, 093, 144, 507

power supply
(see electricity s-)

power transmussion 4 004

pressure dependence 11 305

pressure tubes 2 309, 5 257, 286, 460; 10 515,
551

pressure vessels 2 075, 117, 208, 249, 280,
323, 371, 393, 419, 423; 3 007, 140, 242,
267, 281, 376, 5 338, 348, 373, 464; 7 307:
9 300 10 162. 481, 497, 564, 608
thermal properties § 385, 391

pressurizers 2 112

prestressed concrete 2 249, 371, 393; 3 243,
5 338, 348, 373, 464

primary coolant circutts 2 095, 127, 159, 215;
4 165; 5 057, 127, 160, 277, 348, 435, 452;
6 030: 7 125, 288, 373

primary coolant loops 6 064
probes 14 229
process heat reactors 3 341, 6 . 102, 171

promethium 147 7 338, 14 033

promethium 149 14 333

propulsion 7 257

propylene 14 077

prospecting 4 234; 8 025. 060, 138, 14 112,
123

prostate 13 128

protein production 6 171

proteins 12 201; 13 109

proton beams 6 449; 7 169, 1385; 13 147, 14
512

protons 6 446

prr—1 reactor

pseudomonas

public attitudes
food irradiation 12 292, 410
reactor plant 3 137, 423; 11 503, 519, 529,
753
wood-plastic composites

public health 12 414

pulse analyzers 9 445; 14 221

pulsed neutron techmques 7 041, 055, 063, 096

pumps 2 050, 097, 111, 296, 333

purex process 8 397, 431, 471, 485; 9 344

purifying 7 193

purines 13 447

pve 14 076

pwr type reactors 1 351, 369, 2 021, 541, 611,
4 165; 6 162, 8 203, 9 131, 149; 10 321,
481

pyrimidines

6 301
13 481

14 380

13 447

Q

qualitative chemical analysis 8 469; 11 575,
641; 14 185, 198, 267

quality control 13 355

quantitative chemical analysis
14 275, 511

quantity ratio 10 483

quarks 7 189

quenching 10 608

9 419, 11 292;

R
r codes 2 645
r-a reactor 6 317
r-b reactor 6 318
r—2 reactor 10 273, 289
ra-0 reactor 6 292, 8 247
ra-1 reactor 6 292; 8 249
ra—2 reactor 6 292
ra-3 reactor 6 292; 8 249
rabbits 12 373

radiation chemustry 12 432, 14 075, 303, 328,
346, 357, 370, 385, 511

radiation detectors 14 036, 171

radiation dose distrbutions 13 121, 131, 282

radiation doses 2 416, 3 175, 342, 10 400;
11 003, 113, 125, 259, 275, 280, 475, 529,
559, 575, 711, 741, 751; 12 085, 179; 13
005, 087, 128, 141, 181, 337, 481, 501, 14
516

radiation effects 3 191, 267, 478, 4 309, 355,
410; 6 350: 7 109, 125, 177, 325, 441; 8
270; 9 264; 10 003, 089, 109, 141, 155,
162, 384, 400, 417, 430, 462, 481, 517, 538,
551, 564, 581, 595, 11 675; 13 481; 14 512
(see delayed r— e-)
(see food; mice; man; etc)
biological 11 125, 275: 13 124, 327, 362,
374, 395, 447, 465, 501
biology 13 425

botanical 11 277, 575; 12 067, 256
chemical 14 305

microorganisms 13 481

zoological 11 003, 031, 575; 13 381, 489

radiation hardening 10 576; 14 075

radiation hazards 3 055, 116, 382, 453, 468:
11 091, 141, 195, 207, 225, 285, 725

radiation injuries 3 116, 378, 11 031, 181, 225,
243, 275, 663; 12 085; 13 144, 327, 337,
361, 381, 393, 407, 423, 435, 465, 487
helminths 12 373

radiation protection 1 385; 2 075, 208, 334,
553, 3 166, 218, 385, 409, 423, 454, 478,
5 017, 370; 6 243; 11 053, 067, 079, 091,
113, 141, 181, 195, 207, 225, 243, 259, 280,
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radiation protection (cont.)
305, 445, 519, 703, 711, 725, 752, 12 435,
13 465; 14 023

radiation safety 1 703, 7 216, 325; 8 368

radiation sources 7 339, 11 181; 12 033, 163,
281, 439; 14 021, 046, 060, 112, 229, 238,
334, 394, 511

radioactivation 8 161; 14 148

radioactive contamination 2 277, 327, 417: 3
376. 386, 409, 423, 7 225, 243; 11 053,
067, 195, 207, 263, 279, 280, 291, 342, 575,
592, 609, 663, 711, 725, 750

radioactive dating 14 067, 476

radioactive matenals
transport 3 218

radioactive waste disposal
(see waste disposal)

radioactive wastes 2 122, 179; 3 054; 4 284,
8 495, 529: 9 429; 11 067, 079, 091, 195,
305, 325, 369, 445, 463, 475, 538, 547, 563,
575, 591, 609, 715, 725, 744; 14 113
(see management)

radiobiology 6 347, 13 149, 253, 327, 337,
357, 395, 407, 435, 447, 465, 501; 14 023,
112

radiochemistry 1 533; 8 516, 12 432, 14 294

radioecological concentration 11 297

radiography 14 015, 093, 229

radioimmunoassay 13 007

radioommunology 13 203, 352

radioisotope applications 14 046, 060

radioisotope batteries 1 869: 7 253, 325, 335,
374; 14 085, 237

radioisotope scanning 13 006, 015, 266, 353

radioisotopes 3 222, 477; 6 291, 301, 318, 334,
344, 364, 382, 403, 455; 7 324, 337,
11 125, 663, 12 003, 111, 363, 433, 453,
469, 511; 13 006, 088, 099, 253, 263, 271,
285, 299, 317, 331, 354; 14 021, 093, 112,
162, 170, 229, 331, 437, 512
(see avaiability)

radiolysts 10 400, 417; 12 325; 13 384, 447

radiometers 4 234, 8 075; 14 188

radiometric gauges 14 015, 035, 047, 069, 081,
093, 123, 207

radionuclide kinetics 6 446; 13 195

radionuclide migration 7 216, 14 475

radiopharmaceuticals 13 233, 256, 267, 275,
287, 329, 14 032, 512

radioprotective substances 11 243

radhosensitivity 6 350, 10 595; 12 189, 383;
13 124, 253, 373, 381, 435, 459, 487

radiosensitizers 13 393

radiosterihization 12 347
anthrax—goat hair 14 179
medical products 13 259; 14 011, 059, 117,
170, 180, 328, 346, 393

radiotherapy 7 173; 11 003, 125, 183, 744,
12 440; 13 007, 117, 128, 138, 157, 163,
181, 245, 257, 263, 279, 285, 293, 317, 325,
337, 349, 351, 465, 14 021, 119

radium 11 689

radium 224 11 128

radium 226 7 193; 11 125

radon 8 061; 11 013

radon monitors 8 063

rajasthan atomic power station 11 689
rajasthan—1 reactor 2 291, 460

rajasthan-2 reactor 2 291, 460

rapsodie reactor 4 343; 5 023, 452; 8 431
rare earth compounds 10 596

rare earths 7 337

rats 12 378

rbe 7 177, 13 139, 459, 465, 501
reaction kinetics 10 417; 13 361

reactivity 2 028, 094, 107, 635, 659, 7 355

reactivity insertions § 468

reactor
simulator 2 075, 506, 611, 645; 4 060, 078,
109

reactor accidents 2 160, 193, 204, 276; 3 165,
351, 375; 5 025
reactor channels 2 277
reactor charging machines
6 086

reactor control systems
7 353

reactor cooling systems 2 030, 112, 5 461

reactor cores 2 027, 055, 103, 193, 277, 415,
525, 544, 611, 633, 645; 3 006, 159, 375;
4 408, 5 028, 056, 105, 122, 131, 146, 260,
272, 288, 323, 376, 442, 463, 6 024; T 006,
044, 280, 305, 375; 9 152, 167, 181, 215;
10 466

reactor fueling 2 032, 064, 080, 093, 104, 123,
139, 158, 167, 179, 240, 262, 326, 451, 470,
513, 525; 4 052, 105, 224; 5 148, 160, 241,
262, 280, 338, 392, 447, 450, 466; 7 013;
11 279

reactor jacket

reactor kinetics
041

reactor lattice parameters 9 181

reactor lattices 2 633; § 318, 323; 9 181

reactor leakage 2 015

reactor licensing 1 498, 2 041, 075, 429,
3 113, 175; 6 065; 11 487, 395
(see regulations)

reactor maintenance 2 167, 248, 314; 3 144;
5 166, 227; 8 529

reactor matenials 1 747; 2 005; 4 293; § 458,
7 126; 10 538

reactor noise 6 309

reactor operation 1 369; 2 004, 023, 049, 063,
075, 102, 122, 139, 158, 167, 179, 215, 239,
248, 262, 275, 291, 309, 325, 337, 423, 448,
463, 483, 491, 605; 3 054, 140, 377; 4 009,
227, 5 023, 040, 054, 146, 159, 171, 230,
264, 371, 385, 450; 6 060; 7 017, 021, 135,
263, 289, 9 283; 11 067, 355, 529

reactor physics 8 285

reactor plant
(see availability; cost)
(see economuics; failures)
(see management; market)
(see performance; planning)

2 262, 293; 4 300,

2 315, 337, 641: 5 385;

5 203
1 606: 2 362, 633; 3 191, 7
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reactor plant (cont.)
(see public attitudes)
(see rehability; repair)
reactor plant components
(see failures; reliability)
(see testing of)
transport 2 464; 5 462
reactor safety 1 633; 2 080, 094, 101, 169,
179, 393, 422, 433, 491, 553, 581, 3 022,
039, 052, 067, 079, 097, 113, 130, 140, 165,
188, 203, 217, 245, 267, 281, 310, 342, 375,
4 206; 5 009, 023, 071, 111, 176, 218, 235,
265, 293, 307, 390, 440, 451, 469; 6 065,
334, 367; 7 017, 041, 275, 368, 373; 9 300;
11 079, 195, 487, 519, 703
reactor safety experiments 2 201
reactor shutdown 2 065, 098, 122, 169, 179,
205, 525, 5 450
reactor sites 2 056, 077, 3 054, 120, 175, 339,
359; 4 160; 5 390; 7 368: 11 067, 141,
341, 355, 477, 519, 591, 689
reactor stability 9 283
reactor start—up 2 005, 023, 048, 075, 094,
117, 139, 179, 353, 605, 633; 3 155, 197
4 025; 5 038, 447; 8 485
reactors
(see testing of r-)
recombiners 2 418
recording systems 2 443
refining 8 487, 505, 516; 14 086
refuse—polymer composites 14 040, 385
regulations 2 371
(see reactor licensing)
australia 11 346
brazil 6 399
canada 1 495, 579; 3 175
denmark 14 349
enea 1 727
fr. germany 11 361, 594
france 3 409
raca 3 389, 14 350
israel 12 291
italy 11 093
japan 11 549
netherlands 12 302
nuclear ships 7 283
portugal 11 195
safeguard 3 289; 9 337, 402
south africa 11 488
spain 3 218
sweden 3 131, 245
transport 3 477
uk 11 415
usa 3 097, 247, 377, 423, 437, 479,
11 429, 561, 743
ussr 11 113, 225, 280
reinforced plastics 14 075
relays 14 086
reliability
desalination 6 245
radioisotope batteries 7 330
reactor plant 1 369; 2 013, 027, 093, 101,
174, 313, 443; 3 114, 153, 229, 439; 4 075,
209, 211, 5 006, 160, 306. 385, 465

1 747

reliability
reactor plant components 5 201
remote control 2 205: 3 006; 7 263; 11 079,
161
remote handling 2 179, 262; 5 341; 7 198; 8
392; 9 265; 11 161
renal clearance 13 179
repair
(see biological 1-)
cells 13 365, 374, 381, 395, 407, 423, 435,
501
reactor plant 2 197, 205, 277, 331; 3 010;
5 160, 385, 391; 11 067, 097, 161
reprocessing 1 488, 546; 2 589; 3 222; 4 163,
223, 241, 278, 282, 305, 433; §5 060, 457,
8 350, 368, 397, 431, 447, 460, 485, 501,
526, 536, 548, 561, 575; 9 215, 265, 290,
375, 471, 489, 535; 11 415, 559, 689, 735
reproduction 12 373, 385
research reactor
(see economics; planning)
research reactors 1 551; 6 279, 309, 317, 326,
347, 361; 7 102, 10 417, 551; 12 469
residual radioactivity
radiotherapy 13 352
resolution 13 092
resonance neutrons 9 187
resonance scattering 14 175, 513
rhine river 14 495
rice 12 097, 153, 181, 328, 337
rien-1 reactor 9 401
ringhals—1 reactor 1 627
rivers 11 341, 477, 601, 631; 14 417, 495, 513
ma 13 425, 447, 459
rockets 7 257
rocks 4 179; 14 385
rodents 13 403
rooppur reactor 6 024
roots 12 215, 241
rowe yankee reactor
rpt reactor 7 126
rubbers 14 310
rubidium 84 13 290
rubidium 86 11 583; 12 111, 137, 215; 13 054
ruptures 2 198, 276, 331, 395, 422; 3 004; 4
186; 5 461; 7 125; 10 358, 557
ruthenium 8 460, 11 325
ruthenium 106 8 381, 562: 11 290, 575
rwe—bayernwerk reactor 2 061; 11 356

2 010

s codes 8 533

saccharomyces 13 393

safeguard regulations 3 289; 9 337, 402

safeguards 1 597, 867; 7 208; 9 305, 325, 344,
369, 405, 416, 435, 451, 470, 488, 513, 525,
533
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safeguards
(see 1aca s-)
sampling 9 420, 452
strategic points 9 362, 390, 452
safety
(see radiation s-)
(see reactor s-)
safety analysis report 5 470
safety standards 2 036, 431; 3 141, 242, 437,
477, 4 162, 5 469, 6 397, 506, 11 113,
743, 751
saint laurent-1 reactor 2 274, 371
saint laurent-2 reactor 2 371
salt 11 695
sait vault project 11 427
sampling 9 508; 11 609, 641; 14 186
san onofre—1 reactor 2 013
sand 11 351; 14 448, 520
sandstones 8 143
sarcomas 13 129
savannah reactor 3 470
saxton reactor 2 018
sbr-1 reactor 5 037
sbr—2 reactor 5 037
sbr-5 reactor 5 038
scandium 46 14 448, 477
scintillation counters 13 092, 357
scintiscanning 12 417; 13 038, 063, 088, 101,
203, 223, 249, 273, 285
scram 3 375
sea disposal 11 3035, 456, 463, 609, 693
sewage 14 457
seafood 11 285, 12 265, 366
seals
safeguards 9 382
seas 11 285, 305, 463, 609, 693
transport processes 14 457, 477
secondary coolant circuts 2 122
secdiments 8 139; 11 609; 14 012, 429, 448,
478, 519
seeds 12 067, 088, 097, 145, 189, 368,
13 393, 14 497
sefor reactor 5§ 146, 457
seismology 7 218, 245
selemum 75 13 044, 074. 350
selm reactor 2 166, 207, 3 004
semiconductor detectors 14 215
semiconductors 14 145
sensitizers 13 124
separation nozzle method 9 003
separation processes 2 280; 7 198, 531; 8 148,
372, 416, 460, 473, 488, 501, 516; 11 415
serpukhov synchrotron 1 832; 7 183
sex 13 487
sghwr reactor 1 339, 2 309, 422, 513; 3 190,
4 050; 5 257, 459, 460; 8 219; 10 551
sheep 12 373
shielding 2 581; 3 013, 171: 7 312; 11 067
shielding materials 2 553; 10 580
shippingport reactor 2 018
shock waves 3 242
silicon 14 514
silicon additions 7 326

silicon carbides 4 449

silicon oxides 10 338

silicon 32 14 014

siloe reactor 12 453

siloxanes 14 310

silt 14 429, 448, 477, 520

silver 1odides 11 399

silver 110 13 331

simulator
(see nuclear material s-)
(see reactor s—)

sintered aluminum powders 6 082

sintering 4 379, 475, 491; 7 125; 8 237, 394,
9 264; 10 143

site selection 4 015; 5 447, 6 394

sizewell-a reactor 2 235, 257, 262, 468

skeletal diseases 13 065

skeleton 11 125, 243, 276, 14 511

skin 13 139

sleeves 2 198

slightly enriched urantum 5 466

slowpoke—ottawa reactor 14 220

slurries 11 305; 14 171

small angle scattermg 7 188

snap batteries 7 374

snap reactors 7 257

snap 19 battery 7 253

snap 27 battery 7 253

sncak reactor § 065

snr reactor 1 761; 3 081; 5 065, 088, 451;
10 097

sodum 3 080, 190, 251; 5 065, 090, 117, 131,
185, 203, 213, 449, 455; 7 143; 10 356,
14 514

sodium cooled reactors 5§ 469; 9 089, 119; 10
021, 109, 199, 217

sodium pump 5 092, 191, 455

sodium valves 5§ 193

sodium 22 11 583; 14 477

sodium 24 13 232

soils 11 369, 575, 663, 675, 12 007, 033, 049,
067, 097, 111, 131, 215, 241, 361, 391; 14
117, 234, 495

sol~gel process 4 392; 8 263

solar energy 1 320

solid wastes 7 263; 11 287, 305, 341, 415,
427, 445, 547, 641

sohdification 11 305, 325, 463

solidified wastes
mechanical properties 11 305

sohds 14 259, 310

sols 4 399

solvent extraction 7 531; 8 392, 416, 485, 516,
528, 540, 553, 561; 11 641; 14 240, 294

somatotropic hormone 13 113

soybeans 12 184

space flight 7 251

space vehicles 7 253

spark chamber camera 13 350

spatial distribution
neutron 7 068

spectrometers 14 148

spent fuel elements 2 319, 4 287, § 059; 8
351, 413, 471, 501; 9 363, 422
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spent fuels 2 577; 8 560

spermatozoa 13 489

spleen 13 353, 381

spontaneous fission 7 472

spores 12 085; 13 481

sprouting 12 215

sprouting mhibition 12 271, 327, 337, 366

stable 1sotopes 14 430, 443

stacks 3 055, 11 141, 151, 361, 481, 547, 598

stainless steel-316 8 311, 10 109, 462

stainless steel-321 10 109

stainless steel~-403 10 516

stainless steels 8 415:; 10 003, 055, 353

standardized terminology 1 736

starch 12 309, 347

steam 2 006, 159, 3 243, 251; 4 165; 5 065,
273. 299, 419; 7 263, 315, 10 551

steam condensers 2 (097

steam coolant 10 021

steam generators 2 109, 127, 194, 415; 3 251;
5 031, 091, 133, 160, 185, 213, 342, 351,
448, 455, 463, 7 263, 310
(see failures)

steam turbines 2 040

steel making 14 101, 145, 229, 514

steel-astm-a212 3 271, 10 447

steel-astm-a302 3 268

steel-astm-a533 3 271

steels 2 167, 241, 3 140, 251; 10 069, 162,
349, 481, 497, 564, 608; 14 514
(sec austenite; carbon s—)
(see open hearth process)
(see stainless s—)
mechanical properties 10 003, 481, 497, 564

stellarators 7 381, 413, 425, 434, 465

sterile insect techmque 12 033, 071, 089, 364,
383, 14 119

stored energy 10 369

strain fatigue 8 331

strawbernies 12 279, 321, 332

strong interactions 7 173

strontium 11 243, 325

strontium oxides 7 325; 14 085

strontium 85 11 583; 13 289

strontium 87 13 065, 351

strontium 89 11 290

stronium 90 7 325, 337, 11 125, 290, 351,
575, 609, 641, 711; 12 111; 14 005

styrene 14 078, 512

suberitical assembhies

sublimation 13 236

sulfates 8 560; 11 689

sulfhydryl radicals 12 333

sulfochlorination 14 303, 516

sulfonates 14 516

sulfur 11 067, 12 097, 14 482

sulfur fluondes 14 519

sulfur oxides 14 520

sulfur 35 11 277; 12 111; 13 331, 14 485,
520

sulfuric acid 8 385, 562

superconductors 7 459, 466

surface barrier detectors 6 451

12 469

surface chemustry 14 265

surface coatng 10 358; 14 075, 357

surface contamination 2 215

surface treatments 14 210

surface waters 14 433, 520

surgery 13 249, 299

surgical materials 14 180, 347

surveillance
radioactive waste 11 465

survey monitors 11 053

survival curves 13 128

survival time 13 373, 459, 465, 481, 501

swelling (of fuel) 4 355, 371, 459; § 133; 10
021, 056, 069, 109, 123, 141, 173, 199, 217,
239, 257, 337, 349, 462, 597

swine
radiation effects 11 125

synchronous cultures 13 373

s10fs—1 reactor 7 257

talc 14 209

tantalum borides 10 596

tarapur atomic power station 11 689

tarapur-1 reactor 2 046

tarapur-2 reactor 2 048

tbp 8 372, 416, 471, 486

technetium 99 13 019, 054, 069, 232, 267,
273, 299, 330, 350; 14 032

tellurides 7 326

tellurum 11 670

telomerization 14 516

temperature coefficient 2 158, 9 283

temporal dose distributions 13 167
tennessee river 11 635
tensile properties 3 267; 10 109

terphenyls 6 082

test facilities in usa

test reactors 5 453

testing of
fuel 4 415, 433, 491; 5 057, 453; 8 189;
10 321
reactor plant components 5 090, 146, 455
reactors 2 048, 080, 093, 139, 153, 353,
393, 633; 3 118, 156, 190; 5 038, 109, 129,
349, 373, 465; 9 275

textiles 14 404

thermal diffuston 2 581

thermal expansion 7 145

thermal fission 8 367

thermal insulation 2 252, 371, 401, 4 183; 5
203, 331; 7 325, 379

thermal neutrons 1 603; § 053; 9 181, 197,
10 025

thermal poliution 14 437

thermal properties
(see fuel compacts; fuel rods)

5198
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thermal properties (cont.)
(see pressure vessels)
thermal reactors 4 309; 5 447, 450, 462,
8 201, 9 105, 119, 10 109
thermal shields 2 195
thermal shock § 218
thermal stresses 10 141
thermionic conversion 7 074, 193, 206
thermionic converters 7 075, 350, 375
thermocouples 7 144, 324
thermodynamic properties 4 491
thermoelectric conversion 7 350
thermoelectric generators 7 324, 337, 374, 14
085, 224

thermoluminescent dosemeters 13 166
thermonuclear devices 7 465
thermonuclear reactions 7 424, 440

theta pinch 7 426, 434, 456

thorex process 8 375

thorium 1 454, 489, 4 433; 5 463; 8 035, 041,
054, 101, 561; 9 221, 241, 255, 293

thonum carbides 4 435

thorium oxides 4 380; 8 101, 393, 9 239, 299;
10 239

thorium reactors 4 433

threshold energy 10 375

thtr-300 reactor 4 416; 5 373; 6 047

thulium 170 14 085

thymidine 13 461

thymme 13 384, 393, 447

thyrord 11 128, 275; 13 048, 203, 271, 299,
334

thyroxme 13 203

udal energy 1 202

tthange reactor 3 025, 375

time-of-flight method 7 088

time—of—flight spectrometers 7 041, 117
tin 14 275

tissue cultures 13 423

tissues 11 641; 13 142, 195, 465

titanium 14 206

titanium oxides

titration 14 269

tobacco 12 158

tokai-mura reactor 2 153; 10 368, 11 548

tokamak devices 7 381, 396, 409, 426, 440,
451, 465

tomatoes 12 153, 321, 332: 14 025

topaz reactor 7 350

tonn 7 425, 455

total cross sections 7 185

toxicity 12 325, 347, 409, 14 495

tr—-0 reactor 2 354

trace amounts 14 294, 496

tracer techmques 10 419, 12 023, 033, 067,
163, 182, 215, 227, 241, 262, 361, 391, 13
017, 176, 190, 203, 223, 243, 285, 325; 14
010, 024, 031, 061, 087, 097, 113, 135, 147,
170, 215, 259, 416, 427, 444, 456, 474, 483,
511, 520

trans 104 elements 7 488

transition temperature 3 269, 10 481, 608

transplants 13 169, 197, 203, 263

7 325, 343; 14 085, 211

transplutonium elements 7 531
transport
(see air t— processes)
(see fuel; oil fuel)
(see radioactive materials)
(see reactor plant components)
(see seas, t— processes)
transport regulations 1 501; 3 218, 409, 468
transuramum elements 7 472, 488, 541, 14 186
trawsfynydd reactor 2 235, 257, 262, 468
trees 11 675; 12 067; 14 118
wico reactor 6 363
triga—brazil reactor
triga—2-ljubljana reactor
trioxanes 14 079. 513
tritium 7 467; 11 067, 125, 146, 259, 278,
341, 575, 735; 12 163, 241; 13 461,
14 206, 418, 435, 471, 513, 520
tritum compounds 14 206
triton reactor 10 585
triumf cyclotron 1 759; 13 288, 357
tropical diseases 13 319, 333
tropical medicine 13 099, 243
tsuruga reactor 2 153, 418; 11 548
tubes 2 159; § 209
tubules 13 178
tuff 8 143
tungsten fluorides 8 536
turbines 2 094, 121, 312; 4 165, 189
two—phase flow 2 633

9 401
6 318

u-pu—o
phase diagram 4 505

u-v—C
alloys 4 363

ultracentnfuges 9 043, 063, 083

ultrasonic testing 2 089, 205; 9 381

ultrasonic waves 2 419

ultraviolet radiation 13 363, 395, 481

underground disposal 7 228; 11 369, 429, 445,
466

underground explosions 7 244

underground ore leaching 8 165

underground siting 3 245, 359

uracils 13 447

uramum 1 345, 454, 464, 489, 2 459, 481,
513; 4 222, 273, 283, 306; 5 456, 461; 8
004, 025, 039, 060, 075, 081, 100, 138, 179,
217, 379, 460, 488; 9 031, 063, 181, 233,
255, 290, 471, 487; 14 502
(see economics)
(see natural u-)

uranium alloys 4 459; 8 049; 9 197
phase diagrams 4 325

uranium carbides 4 315, 391, 435; 6 084; 8
223; 10 043, 199, 217, 239
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uranium complexes 8 516

uranium concentrates 8 005, 039, 081

uranium dioxide 4 313, 344, 366, 393, 491,
505, 5 095, 117; 7 125; 8 049, 185, 219,
225, 263, 315, 393, 431, 528, 9 105, 131,
443, 461, 527; 10 025, 141, 155, 239, 321,
338, 354
chemical reactions 4 330
mechanical properties 4 325
thermal properties 4 496
thermodynamic properties

uranium fluorides 4 223

uramum hexafluoride 2 591, 4 241; 8 053,
218, 503, 536, 9 003, 015, 082

uranium 1sotopes 9 043, 053, 081

uranium minerals 8 044

uranium mining® 11 281, 697

uranium mtrides 4 316; 10 217

uramum ores 1 273: 4 038, 233; 8 031, 061,
075, 114, 121, 152, 165, 177, 11 689
(see availability)

uramum oxide
(see cost)

uranium oxides 4 379, 475; 8 046, 076, 108,
121, 247, 368, 500; 9 235, 299; 10 041, 055

uranium purification 4 238

uramum refimng 8 051

uranium silicides 10 239

uranum sulfides 10 217

uranium tetrafluoride 8 217

uranium trioxide 8 049

uranium 233 4 146, 433; § 457, 463; 8 561,
9 245, 299

uranium 235 2 503, 5 448; 8 575, 9 003, 043,
063, 119, 299

uranum 238 9 063

uridine 13 461

urine 13 325

u308
(see cost; economics)

u308 production 8 010, 030, 081

4 325

A\

vaccimes 12 373

vak reactor 6 043; 11 356

van de graaff accelerators 6 445; 11 259, 12
087, 329

vanadium additions 10 483

vanadium alloys 10 021, 499

varnishes 14 404

vegetables 11 719, 12 301, 410

ventilation 3 004, 11 264

venus reactor 9 149

vibro-compaction 8 225, 263, 344

vienna sausage 12 330

voiud coefficient 2 635; 3 191, § 277, 286, 469,
9 284

vrain reactor 5 347, 465
vte distillation 6 103, 146, 213, 234
vulcanization 14 310, 517

w

wagr reactor 2 266
waste depositories 11 427
waste disposal 1 181, 2 519, 6 243, 335; 7
228, 11 113, 195, 278, 280, 305, 325, 345,
415, 445, 463, 519, 689, 745
waste heat 1 177, 325; 11 439, 475, 529, 632,
753; 14 437
waste management 5 094
waste processing 2 033; 11 305, 325, 369, 387,
547
waste storage 11 325, 369, 415, 427, 445, 463
wastes (nonradioactive)
(see nonradioactive w-)
wastes (radioactive)
(see gaseous w—; hiquid w-)
(see radioactive w—)
(see solid w—;solidified w-)
water
use by plants 12 241
water cooled reactors 2 415, 3 039; 8 413,
549, 9 119; 10 321; 11 079, 597
water cost
desalination 6 039, 089, 116, 196, 258, 270
water for agriculture
desalination 6 102, 116, 158, 199
water moderated reactors 1 351, 8 413;
11 079, 728
water pollution 14 138, 413, 456, 466, 495
water recycling
(see desalination)

water reservoirs 7 222, 237
water storage

desalination 6 245, 268
waveguides 7 169

weak interactions 7 173
weather stations
meteorology 7 325, 337
weeds 11 341
welding 10 484, 608
welds 5§ 203
well logging 7 063, 14 125, 415
wheat 12 097, 155, 202, 227, 269, 329, 410
whole-body 1mrradiation 11 711; 13 384, 473
wholesomeness 12 067, 163, 256, 272, 291,
302, 321, 331, 340, 409
wigner effect 10 380
wood fuels 1 203
wood-polymer composites
180, 357, 370, 385
working conditions 11 711
wwer—1 reactor 1 424
wwer-4 reactor 2 101

14 009, 039, 070,
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wwr type reactors 3 341, 6 015; 10 497
wwr—c—bucharest reactor 6 338
wwr-c—budapest reactor 1 530
wwr—c—prague reactor 9 359

wylfa reactor 2 262, 468; 5 466

X

x radiation 6 451; 11 003, 053, 195, 281, 7i1;
12 373, 13 143, 299, 325, 349, 381, 395,
423, 489, 501, 14 198, 215, 511

x-ray sources 11 711, 13 317, 14 171, 198

xenon 7 341; 10 155, 355; 11 357

xenon wotopes 13 285

xenon 133 11 317. 13 197, 223, 276, 299

123

yayol reactor 7 087

yeasts

13 407

ytterbium 169 13 020, 232

yttrium
yttrium
yttrium

isotopes 11 609
88 14 031
90 11 641

zebra reactor 3 193

zeolites

14 335

zmc 12 097, 14 174
zinc ores 14 174

zinc 65
zoology
(see
(see

11 349, 575, 12 111, 141; 14 175

amimals; mice, etc)
radiation effects)
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Onosovskij,

Onufriev,
Orlov, V,
Osipov,

Pavlov, A

Parkhomenko,

Pasechnik,
Pauli®ka,

Petros'yants,

Pimenov,

Pismannik,

Platonov,
Poddubnyj,
Pologikh,

Poltoratskij,

Polushkin,
Polyakov,

Ponomarenko,
A.
B.S.

Popov,
Prister,

Prokhorov,
Prokhorov,

Proshkin,
Prusakov,
Pugachev,
Pupko,
Putilova,

Ragozinskij,
I.A,
F.V.

Razov,
Rauzen,

V.

N.V.
K.K.
V.D.
V.

V.B.

.S,
G.M.
A M,
I.
A.M,
M. K.
K.D.
P.A,
I.Ya.
B.G.
N.I.
K.K.
Yu.A.
V.B.
K.

V.I.
V.M.
ALA,
V.N.
AV,
Ya.
I.N.

AL

Renard, Eh,V.

Reshetnikov,
V.F.
.Yu.

Reutov,
Rivkin, E
Rogachev,

F.G.

V.1



Poauu, B. M.,
Pomanenko, B.C.
Pomanos, I'.H.
Pyzepman, A.H.
Pyckos, C.
Primamesckuii, I.A.
Pa6os, I'.T".
Psa6ora, E.P.
Psaszaunues, E.II.

Cabo, .

Ca6o, DO.
Casenves, E.T".
Casun, B.H.

CasocuHx, C.H.
CaBuenko, H.E.
Capuenko, O.B.
Caenxo, I'.II.
Capannes, B.II.
Cenos, B.M.
Cenosa, A.B.
Cexkperapuat Cosera
O KOHOMHYECKOH
Bzaumonomomu (COB)
CemenoB, EB.A.
Cep6un, B.H.
Ceprees, [0.A.
Cubopr, I'.T.
Cuaopenko, B.A.
Cumanosckuii, 10.M,
Cunen, H.M.
Cuporkuu, A.Il.
CkaTkun, B.M.
CksBopuor, C.A.
Ckoposapos, [.H,
Ckpunnvenko, M.JI.
Cnasuu, C.B.
Cnenswk, A.K,.
Cnuszos, B.II.
Cwmenos, B.C.
CwmupHnoe, B.B.
Cwmupros, B.C.
Cmupuosa, H.M.
Cwmoaun, H.H.
Cmonkun, H.M.
Cokonos, A.B.

TRANSLITERATION INDEX

Rodin, V.M.
Romanenko, V.S.
Romanov, G.N,
Ruderman, A.I.
Ruskov, S.

Rymashevskij, G.,A.

Ryabov, G.G.
Ryabova, E.R,
Ryazantsev, E.P.

Szabd, T,
Szabd, E.
Savel'ev, E.G,
Savin, V.N.

Savosin, S.I.
Savchenko, N,E.
Savchenko, O.V,.
Saenko, G.P,
Sarantsev, V.P,
Sedov, V.M.
Sedova, A.V,
Council for Mutual
Economic
Assistance (CMEA)
Semenov, B.A.
Serbin, V.I.
Sergeev, Yu.A.
Seaborg, G.T.
Sidorenko, V.,A.
Simanovskij, Yu.M.
Sinev, N.M.
Sirotkin, A.P.
Skatkin, V.M,
Skvortsov, S.A.
Skorovarov, D.I,
Skrinichenko, M.L.,

Slavin, S.V.
Sledzyuk, A.K.
Slizov, V.P,

Smelov, V.S.
Smirnov, V.,V.
Smirnov, V.S.
Smirnova, N.M.
Smolin, I.I.
Smolkin, I.M,
Sokolov, A.V.

155



156 TRANSLITERATION INDEX

Cokonos, B.H. Sokolov, V.I.
Cokonos, H.H. Sokolov, I.N,
Cokypckuit, 10.H. Sokurskij, Yu.N,
Crnuuwptt, B.H. Spitsyn, V.I.
Crekonsuukos, B.B. Stekol'nikov, V.V.
Crenanos, B.T. Stepanov, V.G,
Cyxopyuenkos, H,B. Sukhoruchenkov, N,V,
CwmroB, J.H. Sytov, L.I.

Criues, P.C. Sychev, R.S.

T

Tarapuukor, A.Il. Tatarnikov, A.P.
TeepkoBkuu, B.E. Tverkovkin, B.E.
Tepeporckuit, E.H. Teverovskij, E.N.
TuxoMupos, B.H. Tikhomirov, V.N.
TuxoMmupos, ®.A. Tikhomirov, F.A,
Tokapes, 0.H. Tokarev, Yu.l,
Tpodumon, HO.H. Trofimov, D.I.
Tpoanos, M.®. Troyanov, M.F.
Tpycos, A.T. Trusov, A,G.
Typxun, A.I. Turkin, A.D.

y

Yrpiomos, M.B. Ugryumov, M.V,
Yxpaunues, ¢.H. Ukraintsev, ¥F.I.
YxanoBa, B.A. Ukhanova, V. A,

¢

denopor, B.B. Fedorov, V.V,
denopor, E.A. Fedorov, E.A,
demoposa, JN.A. Fedorova, L.A,
degoporckuii, 1.B. Fedorovskij, D.V,.
democees, I.A. Fedoseev, D.A.
denynenko, B.M. Fedulenko, V.M.
dednnbepr, C.M, Fejnberg, S.M.
Puselickuii, M.B. Fivejskij, M.B.
dununnos, E.A. Filippov, E.A.
dunukens, 9.0, Finkel', Eh.Eh.

$nepon, I'.H, Flerov, G.N.



$opsan, b.
dpagkun, I'. M.
dpauk, H.M.

dpymkun, M.J.

X

Xatincou, 5.H,
XBocTora, B.B.
Xnebuuxkos, A.M.
Xnonkuu, H.C.
XouukeBuu, A.A,
Xonepcku#i, A.H.
Xopes, B.H.
Xopomkos, B.C.
Xpymos, M.M.
Xpsicro, H.A.

1

IiBeTaesa, H.E.

YebGorapes, B.A,
Yeuerun, I".H.
Yeuerkuna, 3.U.
Yom, Jb.
Yyaunos, 3.T .
Yywmkuu, 10.B.

1|

W ab6anun,
il apanos,
Martanos,
Warckas,
lamapun,

HOwwH
S By

liBeGens6nur, K.T,

TRANSLITERATION INDEX

Vorsats, B.
Fradkin, G.M.
Frank, I.M,

Frumkin, M.L.

Khajnson, Ya.l.
Khvostova, V.V.
Khlebnikov, A.M.
Khlopkin, N.S.
Khonikevich, A.A.
Khoperskij, A.I.
Khorev, V.I,
Khoroshkov, V.S.
Khrushchov, M.M.
Khryastov, N.,A,

Tsvetaeva, N.E,

Chebotarev, V,A.
Chechetin, G.I.
Chechetkina, Z,I.
Csom, Gy.
Chudinov, Eh,G.
Chushkin, Yu.V.

Shabalin, E.P.
Sharapov, V.N,
Shatalov, V.V,
Shatskaya, O.A,
Shasharin, G.A.
Shvebel'blit, K.G.
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Ilseuor, U.K.

Il eByenko, B.B.
Mumeneruy, 10.C.
Dupmora, P.A.
Mlupses, B.H.
Mumxos, I0.M.

Il kBapuukos, II.K.
MIMmuar, B.C.

Ilrtans, A.C.

3
Oxnyung, 3.
Onmrenn, A.J.
Opaer, M,

10
Kaun, &.II.
Opora, J.H.

f

Assunkuii, 10.C.
Sxosnes, 10,B.
Aky6oBuu, A.J.

AunywkoBckuit, B.A.

Slpomuuckuit, B.H.

TRANSLITERATION INDEX

Shvetsov, I.K.
Shevchenko, V.B.
Shimelevich, Yu.S.
Shirshova, R.A.
Shiryaev, V.I,
Shishkov, Yu.D.
Shkvarnikov, P.K.
Shmidt, V.S.
Shtan', A.S.

Eklund, S.
Ehpshtejn, A. L.
Oerdoegh, M.

Yudin, F.P,
Yurova, L.N,

Yazvitskij, Yu.S.
Yakovlev, Yu.V.

Yakubovich, A.L.
Yanushkovskij, V.A.
Yaroshinskij, V.I.



INDEXES OF PAPERS



AJCONF.49/ Aﬁg;‘f“ Vol. Page No. Lang.

P/559
P/560
P/561
P/563
P/567
P/568

P/123
P/125
P/127
P/135
P/800

P/211
P/212
P/213
P/346

P/272
P/274
P/275
P/277
P/278
P/280
P/285
P/286
P/287
P/288

P/197
P/200

INDEX OF PAPERS BY
COUNTRY OR ORGANIZATION

ARGENTINA
1.10 6
2.1 8
2.3 8
4.3 13
5.5 1
6.3 12

AUSTRALIA
4.5 14
4.3 13
1.1 1
1.1 1
3.2 11

AUSTRIA
2.4 8
1.6 4
4.4 13
2.7 9
BELGIUM
1.5 3
2.3
2.6
2.7

8
4
9
2.9 2
2.10 10
1.8 6
5.2 9
1.11 7
2.10 10

BRAZIL

2.6 4
withdrawn

291

81
245
203
661
511

169
229
197
211
341

459
157
373
167

23
295
363
149
611

89

19
449
191
179

379

mmmimm v un
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AJ/CONF.49/ Agft‘e‘gf Vol. Page No. Lang.

P/203
P/204
P/801
P/802

P/009
P/107

P/431

P/148
P/149
P/150
P/151
P/152
P/154
Pj155
P/156
P/157
P/158
P/159
P/160
P/161
P/162
P/163
P/164
P/166

/320

43 13 243
5.1 9 397
6.1 6 391
1.2 1 395
BULGARIA
1.1 1 257
4.5 14 19
BYELORUSSIAN
SOVIET SOCIALIST REPUBLIC
1.7 5 397
CANADA
1.3 2 289
1.4 2 443
1.5 3 173
1.7 5 239
1.10 [ 277
2.1 8 37
2.2 4 293
2.3 8 185
2.8 9 239
210 10 239
211 10 513
33 11 475
4.3 13 285
4.1 12 67
4.4 13 407
4.5 14 213
5.4 1 493
CHILE
4.4 13 435

mmomm
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A/CONF.49/ ﬁ%:’;\da Vol. Page No. Lang.

P/106
P/803

6.3
1.6

CHINA

12
4

429
61

INDEX OF PAPERS

CONGO, DEMOCRATIC REPUBLIC OF

P/776

P/541
P/542
P/543
P/546
P/548
P/550
P/552
P/554
P/556
P/558

P/640
P/642
P/646
P/647
P/804

P/136
P/137
P/140
P/142
P/144
P/146
P/147

P/006
P/007
P/008

P/569
P/571
P/575
P/576
P/579
P/580
P/582
P/583
P/584
P/585

1.10

6

361

CZECHOSLOVAK SOCIALIST

419
353
339
535
265
711
171
381
257
355

281
161
455
355
345

361
241
115
243
233
475
325

197
627
73

343
371
191
249
163
325
165

21
127

REPUBLIC
1.2 1
1.3 2
15 3
24 8
1.5 3
33 11
1.9 6
44 13
4.5 14
5.1 9

DENMARK
2.2 4
4.3 13
4.5 14
45 14
4.5 14

EGYPT,
ARAB REPUBLIC OF

4.2 12
1.1 1
1.9 6
31 11
11z 7
2.6 4
4.3 13

FINLAND
4.5 14
5.5 1
1.6 4

FRANCE
1.2 1
1.3 2
1.3 2
1.5 3
1.5 3
1.5 3
1.6 4
1.7 5
1.7 S
17 5

331

Mo m Mmmmmmm mmemm TooODEENImm R ®
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A/CONF.49 Agenda  yo

P/589
P/590
P/591
P/592
P/593
P/594
P/601
P/603
P/605
P/606
P/607
P/608
P/609
P/610
P/611
P/613
P/614
P/617
P/621
P/624
P/626
P/628
P/629
P/631
P/633
P/634
P/636
P/637
P/638
P/681
P/766
p/811
P/812
P/813
P/848

P/359
P/364
P/365
P/366
P/369
P/370
P/371
P/376
P/377
P/378
P/379
P/381
P/383
P/385
P/389
P/390
P/392

Page No.
1.9 6 257
1.9 6 213
6.3 12 453
1.11 7 73
1.11 7 141
1.11 7 3
2.4 8 547
2.4 8 429
2.5 9 15
2.5 9 43
2.5 9 69
2.6 4 459
2.6 4 343
27 9 197
2.9 2 553
2.11 10 579
2.11 10 429
3.1 11 161
3.2 11 325
3.4 3 409
4.1 12 241
42 12 347
4.3 13 223
43 13 35
4.4 13 447
4.5 14 425
4.5 14 393
4.5 14 237
5.4 1 567
33 11 519
32 11 445
1.3 2 273
1.7 5 213
1.14 7 389
3.1 11 207
GERMANY,
FEDERAL REPUBLIC OF
1.2 1 445
1.5 3 111
1.5 3 51
1.7 5 63
1.7 S 87
1.7 5 367
1.8 6 37
113 7 285
1.14 7 423
22 4 267
2.3 8 281
2.4 8 483
2.5 9 3
2.6 4 415
2.8 9 287
2.9 2 523
2.10 10 21

Lang.
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A/CONF.49; Asenda o)

P/393
P/395
P/396
P/399
P/400
P/401
P/404
P/407
P/415
P/417
P/418
P/771
P/806
P/809

P/003
P/270

P/322
P/323
P/324
P/325
P/326

P/526
P/527
P/528
P/529
P/531
P/532
P/535
P/536
P/537
P/538
P/539
P/540
P/739
P/740
P/742
P/768

P/115

P/516

P;/002

item
2.11 10
3.1 11
32 11
3.3 11
3.4 3
3.4 3
4.2 12
4.3 13
5.2 9
5.4 1
6.1 6
5.1 9
13 2
5.2 9
GREECE
1.10 6
1.6 4
HUNGARY
1.6 4
41 12
4.3 13
4.5 14
5.4 1
INDIA
1.3 2
1.4 2
1.6 4
1.9 6
2.1 8
2.2 4
3.1 11
3.3 11
41 12
4.4 13
4.5 14
6.3 12
43 13
4.2 12
6.1 6
4.1 12
INDONESIA
4.2 12
IRAN
6.1 6
IRAQ
4.2 12

BY COUNTRY OR ORGANIZATION

Page No.

479
141
355
591
451
465
391

61
469
515
417
303

59
435

325
35

195
85
253
45
529

45
459
143
131

99
243

31
689

97
393

499

99
265
375

337

455

383

Lang.
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A/CONF.49/ Allf:‘nda Vol.

P/011
P/O12
P/013
P/017
P/018
P/654
P/655

P/169
P/171
P/172
P/173
P/175
P/176
P/177
P/178
P/181
P/182
P/185
P/186
P/188
P/189
P/191
P/192
P/818

P/225
P/226
P/232
P/236
P/239
/245
P/250
P/253
P/256
P/257
P/263
P/265
P/266
P/298
P/819
P/820
P/821
P/822
P/823
P/824
P/827
P/828
P/849
P/850

ISRAEL
1.11 7
4.2 12
21 8
4.3 13
1.9 6
43 13
110 6

ITALY
5.4 1
1.3 2
1.3 2
15 3
17 5
17 5
1.8 6
1.13 7
2.3 8
24 8
2.7 9
2.8 9
2.10 10
2.11 10
3.1 11
4.1 12
1.2 1

JAPAN
1.5 3
1.5 3
1.7 5
1.13 7
2.4 8
2.11 10
3.2 11
3.3 11
4.2 12
4.4 13
43 13
52
5.5 1
1.2 1
17 5
1.11 7
2.6 4
27 9
2.10 10
3.1 11
45 14
51 9
1.3 2
3.2 11

Page No.

101
279
113
263
155
337
347

541
205
165

115
269

79
303
225
375
105
255
307
563

91
153
431

279
297
283
271
469
367
305
547
325
423
271
523
731
383
101

85
309
215
153
259

73
335
151
285

Lang.
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A/CONF.49/ Al%gfnda Vol.  Page No

P/778

P/788
P/790
P/793

P/019
P/020
P/021
P/023
P/026
P/027
P/028
P/029
P/030
P/382

P/001

P/290
P/291
P/293
P/294
P/295
P/296
P/314

P/110
P/113
P/299
P/650
P/829

P/796

P/748
P/787

P/329
P/330
P332
P/333

KOREA, REPUBLIC OF

12 1
MEXICO
1.2 1
4.5 14
6.1 6
NETHERLANDS
4.5 14
2.8 9
1.6 4
1.7 5
2.3 8
1.5 3
2.4 8
4.2 12
4.4 13
2.5 9

NEW ZEALAND

6.1 6
NORWAY
1.5 3
2.3 8
2.9 2
1.3 2
2.10 10
2.11 10
210 10
PAKISTAN
4.5 14
4.5 14
1.9 6
2.4 8
4.5 14
PERU
61 6
PHILIPPINES
4.1 12
1.10 6
POLAND
4.1 12
5.5 1
4.3 13
6.3 12

411

477
441
403

493
271

89
433
263

79
349
299
465

63

443

359
327
645
337
257
443
273

293
447
185
559
383

433

179
299

127
601
189
441

INDEX OF PAPERS

Lang.
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A/CONF.49/ Aﬁ:;f*‘ Vol.

P/334
P/338
P/831

P/519
P/522
P/523

P/339
P/340
P/341
P/344

P/659
P/660
P/668
P/669
P/670
P/671

P/727
P/728
P/729
P/730
P/732
P/733
P/734
P/735

P/639

P/300
P/301
P/302
P/303
P/304
P/305
P/306
P/307
P/310
P/311
P/312
P/315
P/318
P/425
P/798

Page No.
4.5 14 123
1.1 i 263
4.5 14 91
PORTUGAL
16 4 113
2.2 4 233
31 11 195
ROMANIA
2.10 10 337
4.5 14 111
5.5 1 641
1.10 6 337

SOUTH AFRICA

3.1 11
1.2 1
4.5 14
4.1 12
2.2 4
3.3 11
SPAIN
4.5 14
41 12
1.1 1
21 8
1.i0 6
1.9 6
15 3
1.3 2
SUDAN
43 13
SWEDEN
1.1 1
1.3 2
1.3 2
1.3 2
15 3
1.5 3
16 4
1.3 2
1.11 7
1.13 7
2.9 2
2.10 10
4.5 14
2.9 2
1.6 4

13
463
369
137
221
487

59
163
273
121
309
199
217
139

317

289
321
75
93
129
241

393

53
361
633
289
481
539
177

Lang.
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A/CONF.49; #2142 v pioeNo. Lang
item

P/116
P/119
P/120
P/121
P/672
P/673
P/675
P/676

P/780
P/781

SOVIET SOCIALIST REPUBLIC

P/690
P/694

SOVIET SOCIALIST REPUBLICS

P/426
P/427
P/428
P/429
P/434
P/435
P/436
P/437
P/439
P/441
P/442
P/443
P/448
P/449
P/451
P/452
P[453
P/454
P/455
P[457
P/459
P/460
P/462
Pla64
P/465
P/466
P/684
P/685
P/686
P/687
P/688
P/689
P/693

SWITZERLAND
1.7 S
26 4
4.2 12
4.3 13
1.5 3
1.3 2
1.6 4
3.3 11
TURKEY
11 1
2.1 8
UKRAINIAN
4.4 13
4.1 12
UNION OF

3.2 11
3.2 11
2.11 10
3.1 11
4.1 12
2.4 8
111 7
43 13
3.1 11
1.14 7
4.5 14
2.4 8
2.4 8
1.11 7
33 11
2.11 10
2.10 10
2.10 10
2.1 8
3.3 11
2.1 8
2.10 10
4.3 13
4.5 14
4.5 14
4.5 14
33 11
3.3 11
33 11
3.1 11
4.5 14
4.6 7
1.3 2

BY COUNTRY OR ORGANIZATION

409
391
319
175
309
117
129
503

225
137

481
227

369
387
537
113
111
411
63
117
225
405
321
515
499
183
641
383
3
217
147
609
165
69
299
183
227
301
703
675
663
79
275
529
101
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A/CONF.49/ ﬁ%:‘t‘nda Vol.

P/696
P/699
P/701
P/703
P/704
P/705
P/707
P/709
P/712
P/713
P/715
P/716
P/718
P/720
P/721
P/722
P/743
P/749
P/750
P/752
P/763
P/774
P/799
P/844
P/852

P/467
P/468
P/469
P/470
P/471
P/472
P/473
P/474
P/475
P/476
P/477
P/478
P/479
P/480
Pj481
P/482
P/483
P/484
P/485
P/486
P/487
P/488
P/489
P/490
P/491
P/492
P/493
P/494

4.2 12
4.5 14
4.5 14
3.2 11
211 10
2.11 10
2.10 10
2.7 9
1.2 1
1.8 6
17 5
13 2
1.6 4
111 7
113 7
1.13 7
55 1
withdrawn

17 5
4.3 13
1.14 7
1.11 7
1.3 2
41 12
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TOPICAL AGENDA

NUCLEAR POWER AND SPECIAL APPLICATIONS

Agenda Item™ Session " Volume

Energy resources and requirements

1.1 Survey of world energy demand and resources B.1 1
up to the year 2000

1.2 Projected role of nuclear energy in meeting G.3 1
future energy needs

Current status of nuclear power plants in operation
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1.3 Performance of nuclear power plants

1.4 Techniques for costing nuclear power plants A.10 2
and recent cost trends

1.5 Review of safety aspects of nuclear power A.4,A. 5, 3
plants A.6

Current and future developments in power

reactors

1.6 Optimum integration of nuclear power plants in B.12 4
electrical networks as a means of lowering the
cost of delivered power; current experience and
future developments

1.7 Developments in breeder and advanced converter A.7,A.8, 5
reactors including long-term development A9

prospects for fission reactor systems

* Throughout the published Proceedings, the papers are grouped by Agenda Item and not by Session.
The Agenda Item numbers give an indication of the way the s1x main subject headings were divided up. The
cross-reference provided here to the Session numbers 1s included only to complete the record of the Conference.
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Agenda Item Session Volume
1.8 Prospects of small- and medium-power reactors A 11 6
1.9 Nuclear energy for desalination and agro- B.14 6

industrial complexes

Advanced and special applications

1,10 Utilization of research reactors and their role in A.13 6
stimulating nuclear technology in developing
countries
1.11 Advanced research uses of reactors and ac- A 17 7
celerators, and applications in energy con-
version
1,12 Applications of nuclear explosions for civil G. 4a 7
engineering and mineral resources develop-
ment
1.13 Special applications of nuclear energy A.16 7
1.14 Status and prospects of controlled thermo- G. 4 7

nuclear reactions

NUCLEAR FUELS, CYCLES AND MATERIALS

Fuels, materials and services

2.1 Uranium and thorium resources, supply, demand B.5,B.6 8
and costs
2.2 Integrated planning of nuclear industry, antici- B.9 4

pated demand for and supply of enriched
uranium, plutonium and heavy water, as well as
reprocessing services

2.3 Review of fuel fabrication processes and costs B.7 8

2.4 Experience with fuel reprocessing plants; B.3,B.4 8
improved techniques for reprocessing

2.5 Developments in isotope enrichment techniques B.2 9
and trends in costs for enrichment services

2.6 Review of developments in fuel materials tech- B.13 4
nology



176 TOPICAL AGENDA
Agenda Item Session Volume
Fuel cycles

2.7 Uranium-plutonium fuel cycle for thermal and B. 10 9
fast reactors

2.8 Developments in the thorium fuel cycle B.11 9

2.9 Practical aspects of nuclear fuel management B.8 2
for electric power utilities

Radiation effects

2.10 Effects of radiation on reactor fuels, fuel B.16,B. 17 10
materials and assemblies

2.11 Radiation damage to the internals and struc- B.18 10
tural materials of reactors other than fuel
assemblies

HEALTH, SAFETY AND LEGAL ASPECTS
OF NUCLEAR ENERGY

3.1 Health physics and radiation protection c.1,C.2 11
3.2 Review of developments in radioactive waste C. 4 11
management
3.3 Environmental effects and public acceptance G.6,C.17 11
3.4 Legislative, insurance and regulatory aspects C.3 3
APPLICATIONS OF ISOTOPES AND RADIATION
Applications in food and agriculture
4.1 Nuclear methods of increasing food production A.12,G. 7 12
4.2 Nuclear methods of reducing food losses B.15 12
Applications in the life sciences
4.3 Medical applications: techniques and use in C.9,C.10 13
diagnosis, therapy and research, including dosi-
metric aspects
4.4 Radiation biology: studies of cell function, B.19 13

radiation microbiology and biosphere resources
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Agenda Item Session Volume

Use in applied sciences and technology

4.5 Industry: study, investigation and development C.11,C.12, 14
of resources C.15
4.6 Production and application of transuranium and C.6 7

super-heavy isotopes

INTERNATIONAL AND ADMINISTRATIVE ASPECTS
OF NUCLEAR ENERGY

Safeguards

5.1 Safeguards systems analysis and safeguards G.5 9
objectives

5.2 Safeguards techniques and instrumentation C.5 9

Organizational and co-operative aspects

5.4 Organization of national atomic energy com- A.15 1
missions and their relationship with other bodies
and institutions

5.5 International co-operation in nuclear projects G.8,A.14 1
and exchange of information

ASPECTS OF NUCLEAR TECHNOLOGY
OF PARTICULAR INTEREST FOR DEVELOPING COUNTRIES

6.1 Impact of nuclear technology in developing G.9 6
countries
6.3 KEducation and training of scientists and tech- C.13 12

nicians; public information



178 PROGRAMME OF THE
General sessions — G Technical sessions — A
Monday a.m. G.1 Opening
6th Sep.
p.m, G.2 Special talks
Tuesday a.m. G.3 Projected role of nuclear energy in A1 Performance of nuclear power plants
7th Sep. meeting future energy needs (1.2) {1.3)
p.m. A 2 continuation (1.3)
Wednesday a.m. G 4 Status and prospects of controlled A.3  continuation (1 3)
8th Sep. thermonuclear reactions (1.14) A.4  Review of safety aspects of nuclear
Applications of nuclear explosions for power plants (1.5)
civil engineering and mineral
resources development (1.12)
p.m. A.5  continuation (1.5)
Thursday a.m. G.5 Safeguards systems analysis and safe- A.6  continuation (1.5)
9th Sep. guards objectives (5.1)

p.m. A7 Developments in breeder and advanced
converter reactors including long-
term development prospects for
fission reactor systems (1.7)

Friday a.m. G.6 Environment effects and publc A.8  continuation (1.7)
10th Sep. acceptance (3.3)

p.m. A.9 continuation (1.7)

Monday am. G.7 Nuclear methods of increasing food A. 10 Technigues for costing nuclear power
13th Sep. production (4.1) plants and recent cost trends (1.4)
A. 11 Prospects of small- and medium-

power reactors (1.8)

p.m. A.12 continuation (4.1)

13 Utihization of research reactors and
their role in stimulating nuclear
technology in developing countries

Tuesday a.m. G.8 International gooperalion in_ nuclear
projects and exchange of informa-
14th Sep. fon (55

p.m. continuation (5.5)

Organization of national atomic energy
pe i and their relationship
with other bodies and institutions
(54)

Wednesday am. G.9 Impact of nuclear technology in
15th Sep. developing countries (6.1)

p.m. A. 16 Special applications of ' gy

(1.13)
Thursday a.m, A.17 Advanced research uses of reactors
16th Sep. and accelerators, and applications
in energy conversion (1.11)
p.m. G.10 Summing up and closing

NOTE: Numbers in brackets indicate the Agenda Items.
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Technical sessions — B

Technical sessions — C

C.1 Health physics and radiation protection
8.1 Survey of world energy demand and C.2  continuation (3.1)
resources up to the year 2000 (1.1) C.3  Legislative, insurance and regulatory
aspects (3.4)
B.2 Developments in isotope enrichment
techniques and trends in costs for
enrichment services (2.5)
8.3 Expenience with fuel reprocessing
plants; improved techniques for
reprocessing (2.4)
B.4  continuation (2.4) C.4 Review of developments in radioactive
B.5 Uranium and thorium resources, waste management (3.2)
supply, demand and costs (2.1)
B.6  continuation (2.1)
B.7 Review of fue! fabrication processes
and costs (2.3)
B.8 Practical aspects of nuclear fuel man- C.5 Safeguards techniques and instrumen-
agement for electric power utilities tation (5.2)
(2.9) . C.6  Production and application of trans-
B.9 Integrated planning of nuclearindustry ; uranium and super-heavy 1sotopes
anticipated demand for and supply (4.6)
of enriched uranium, plutonium and
heavy water, as well as reprocessing
services (2.2)
B. 10 Uranium-plutonium fuel cycle for
thermal and fast-reactors (2.7)
B8.11 Developments n the thorium fusl
cycle (2.8)
B.12 Optimum integration of nuclear power C.7  continuation (3.3)
plants in electrical networks as 2 C.8  Panel on Ecological Aspects and Public
means of lowering the cost of Understanding of Nuclear Power
delivered power ; current experience
and future developments (1.6)
B. 13 Review of developments in fuel mate-
rials technology (2.6)
B8.14 Nuclear energy for desalination and C.9  Medical apphbeations: techniques and
agro-industnal complexes (1.9) use wn diagnosis, therapy and
research, including dosimetric
aspects (4.3)
B. 16 Nuclear methods of reducing food C. 10 contnuation (4.3)
losses (4.2)
B. 16 Effects of radiation on reactor fuels, C.11 Industry. study, investigation and
fuel materials and assembiies (2.10) development of resources (4.5)
B8.17 continuation (2.10) C.12 continuation (4.5)
B. 18 Radiation damage to the internals and C. 13 Education and training of scientists
structural matenials of reactors other and technicians; public information
than fuel assemblies (2.11) (6.2)
C. 14 Panel on Introduction of Nuclear Power
into Developing Countrnes
B.19 Radiation biology; studies of cell C. 15 continuation (4.5)

function, radiation microbiology and
biosphere resources (4.4)
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CORRIGENDA TO VOLUMES 1 TO 14

Page 387, Title of Table III:
For PROTECTION read PROJECTION

Pages 69 and 70, figures:
The figure above the Fig.5 caption should be interchanged with that above the Fig.6 caption.
(The captions are correctly placed.)

Page 215, caption to Fig.C

The caption should read as follows:

FIG.C. Flowsheet of a PWR plant with integrated steam storage:

1. reactor; 2. pressurizer; 3. steam generator, 4. main turbine; S. moisture separator, 6. reheater,

7. main condenser; 8. feed water tank; 9. feed water heater, 10a,b, c. steam lines for heating main

accumulators; 11. live steam line for loading superheat accumulator; 12a, b, ¢. main accumulators;

13. superheat accumulator; 14a, b, c. steam supply lines, 15a, b. superheaters; 16a, b, c. storage turbines,

17a, b, c. condensers of storage turbines; 18. condensate tank; 19. condensate return line;

20a, b, c. condensate lines; 21. live steam line to storage turbines when acting as spare for main turbine.

Page 273, 3rd paragraph, line 2, first word:

For areas read acres

Pages 433-441, right-hand page running heads:

For AJCONF.49/P/798 read A/JCONF.49/P/796

Page 180, last contribution and footnote.

In both cases, BRINCKs initials should be J.W.

Page 362, Figure 4, column ‘STREAM 65

For 3.7 read 37

Page 366, Reference [11]:

This should read:

[11] BRESCHET, C., MIQUEL, P., “Improvement of the procedure utilised at Marcoule in order to treat
highly irradiated fuels (Example of utilisation of complexing and redox agents in a solvent extraction
process)”, Int. Conf, Solvent Extraction (Proc. Conf. The Hague, April 1971) (in press).

Page 279, 3rd line of contribution by P. BEAU:

For on page, read on page 103

Page 281, 2nd line of M. DELPLA’s final contribution

For If land had to be given back read If land was for sale

Page 471, 12th line from bottom-

For solification read solidification

Page 471, 10th line from bottom:

For medium-size read major

Page 367, 8th line from bottom.

For M read **Mn

Page 368, line 7:

For (0.5 MKH,PO,) read (0 SM KH,PO,)

Page 353, first contribution by V. PECORINI*

For "3 read ¥*In

Page 31, S5th line from bottom.

For 8Yb read 8Y



