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Nuclear energy is playing a vital role in 
the life of every man, woman, and child in the 
United States today. In the years ahead it will 
affect increasingly all the peoples of the earth. 
It is essential that all Americans gain an 
understanding of this vital force if they are to 
discharge thoughtfully their responsibilities as 
citizens and if they are to realize fully the 
myriad benefits that nuclear energy offers 
them. 

The United States Atomic Energy Com­
mission provides this booklet to help you 
achieve such understanding. 

UNITED STATES ATOMIC ENERGY COMMISSION 

Dr. James R. Schlesinger, Chairman 
James T. Ramey 
Dr. Clarence E. Larson 
William 0 . Doub 
Dr. Dixy Lee Ray 

Index to 
AIG Information B##kleis 
INTRODUCTION 

The U. 8. Atomic Energy Commission publishes a series 
of information booklets for the general public. These 
booklets, which explain many aspects of nuclear science, are 
described on page 63. 

Because these booklets cover such a variety of scientific 
fields, this index was prepared to help the reader find quickly 
those booklets that contain the information he needs. 

The booklets are identified by a lettered code in the 
index. On the next two pages are lists of the booklets in 
alphabetical order by title and by code. 

Information on obtaining these booklets is on page 63. 

CONTENTS 

Abbreviation Listiiig by Title ii 
Abbre\'iation Listing by Code iii 
Index 1 
Information Booklets 63 

Library of Congress Catalog Card Number: 78-607476 



Nuclear energy is playing a vital role in 
the life of every man, woman, and child in the 
United States today. In the years ahead it will 
affect increasingly all the peoples of the earth. 
It is essential that all Americans gain an 
understanding of this vital force if they are to 
discharge thoughtfully their responsibilities as 
citizens and if they are to realize fully the 
myriad benefits that nuclear energy offers 
them. 

The United States Atomic Energy Com­
mission provides this booklet to help you 
achieve such understanding. 

UNITED STATES ATOMIC ENERGY COMMISSION 

Dr. James R. Schlesinger, Chairman 
James T. Ramey 
Dr. Clarence E. Larson 
WilhamO. Doub 
Dr. Dixy Lee Ray 

iniex to 
AEG Information B##ktets 
INTRODUCTION 

The U. S. Atomic Energy Commission publishes a series 
of information booklets for the general public. These 
booklets, which explain many aspects of nuclear science, are 
described on page 63. 

Because these booklets cover such a variety of scientific 
fields, this index was prepared to help the reader find quickly 
those booklets that contain the information he needs. 

The booklets are identified by a lettered code in the 
index. On the next two pages are lists of the booklets in 
alphabetical order by title and by code. 

Information on obtaining these booklets is on page 63. 

CONTENTS 

Abbreviation Listing by Title ii 
Abbreviation Listing by Code iii 
Index 1 
Information Booklets 63 

Library of Congress Catalog Card Number 78-607476 



Abbreviation Listing by Title 

Accelerators ACC 
Atoms in Agriculture AIA 
Atomic Energy and Your World AEW 
Atomic Power Safety APS 
A Bibliography of Basic Books on Atomic Energy BAE 

Breeder Reactors BR 
Computers COM 
Controlled Nuclear Fusion CNF 
Cryogenics: The Uncommon Cold CRY 
Direct Conversion of Energy DCE 
The First Reactor FRE 
The Genetic Effects of Radiation GER 
Inner Space: The Structure of the Atom ISA 
Lasers LAS 
Microstructure of Matter MSM 
Nature's Invisible Rays NIR 
Nuclear Power and the Environment NPE 
Nuclear Power Plants NPP 
Nuclear Reactors NRC 
Nuclear Terms: A Glossary NTG 
Power from Radioisotopes PFR 
Radioisotopes in Industry RII 
Radioisotopes in Medicine RIM 
Radioactive Wastes RAW 
Your Body and Radiation YBR 

n 

Abbreviation Listing by Code 

ACC 
AEW 
AIA 
APS 
BAE 
BR 
COM 
CNF 
CRY 
DCE 
FRE 
GER 
ISA 
LAS 
MSM 
NIR 
NPE 
NPP 
NRC 
NTG 
PFR 
RAW 
RII 
RIM 
YBR 

Accelerators 
Atomic Energy and Your World 
Atoms in Agriculture 
Atomic Power Safety 
A Bibliography of Basic Books on Atomic Energy 

Breeder Reactors 
Computers 
Controlled Nuclear Fusion 
Cryogenics: The Uncommon Cold 
Direct Conversion of Energy 
The First Reactor 
The Genetic Effects of Radiation 
Inner Space: The Structure of the Atom 
Lasers 
Microstructure of Matter 
Nature's Invisible Rays 
Nuclear Power and the Environment 
Nuclear Power Plants 
Nuclear Reactors 
Nuclear Terms: A Glossary 
Power from Radioisotopes 
Radioactive Wastes 
Radioisotopes in Industry 
Radioisotopes in Medicine 
Your Body and Radiation 



Abbreviation Listing by Title 

Accelerators ACC 
Atoms in Agriculture AIA 
Atomic Energy and Your World AEW 
Atomic Power Safety APS 
A Bibliography of Basic Books on Atomic Energy BAE 
Breeder Reactors BR 
Computers COM 
Controlled Nuclear Fusion CNF 
Cryogenics: The Uncommon Cold CRY 
Direct Conversion of Energy DCE 
The First Reactor FRE 
The Genetic Effects of Radiation GER 
Inner Space: The Structure of the Atom ISA 
Lasers LAS 
Microstructure of Matter MSM 
Nature's Invisible Rays NIR 
Nuclear Power and the Environment NPE 
Nuclear Power Plants NPP 
Nuclear Reactors NRC 
Nuclear Terms: A Glossary NTG 
Power from Radioisotopes PFR 
Radioisotopes in Industry RII 

Radioisotopes in Medicine RIM 
Radioactive Wastes RAW 
Your Body and Radiation YBR 

Abbreviation Listing by Code 

ACC 
AEW 
AIA 
APS 
BAE 
BR 
COM 
CNF 
CRY 
DCE 
FRE 

GER 
ISA 
LAS 
MSM 
NIR 
NPE 
NPP 
NRC 
NTG 
PFR 

RAW 
RII 
RIM 
YBR 

Accelerators 
Atomic Energy and Your World 
Atoms in Agriculture 
Atomic Power Safety 
A BibUography of Basic Books on Atomic 
Breeder Reactors 
Computers 
Controlled Nuclear Fusion 
Cryogenics: The Uncommon Cold 
Direct Conversion of Energy 
The First Reactor 

The Genetic Effects of Radiation 
Inner Space: The Structure of the Atom 

Lasers 
Microstructure of Matter 
Nature's Invisible Rays 
Nuclear Power and the Environment 
Nuclear Power Plants 
Nuclear Reactors 
Nuclear Terms: A Glossary 
Power from Radioisotopes 
Radioactive Wastes 

Radioisotopes in Industry 
Radioisotopes in Medicine 
Your Body and Radiation 

Energy 

i i i 



/ • 

t 
,Q Inf ormalwi 

a 
Abacus 

description of, COM 3 
Abelson Phihp H 

disooverx ot element 93, ACC 16 
Abrasives industrj 

radioisotope thickness gauges in, RU 
13-14 

Abscopal 
definition, YBR 38 

Absolute zero 
see Temperature 

Accelerators, ACC 1-57 
see also specific types, e g , Bevatrons, 

Cyclotrons, Van de Graaff Accelera­
tors, etc 

development ot first, ACC 5-10 
electron, photo at Stanford University, 

BAC5 
focusing m, ACC 36 
linear, laser alignment of, LAS 34-35, 

36-37 
purpose of, ACC 5 
storage rings, ACC 47-48 
targets, photo of lanthanum-magnesium 

double nitrate, ACC 55 
U S , with energy greater than 

200 MeV, ACC 50-51 
use in studying particle interactions, 

MSM 46-48 
world, with energies over 1 BeV, NIR 8 

Accidents 
maximum credible, vapor containment 

in reactors as safeguards against, 
APS 25-29 

prevention at nuclear power plants, 
APS 18-25 

radiation, fatalities, NPE 2 
Actinium 

atomic number, weight, and svmbol, 
NTG 72 

Actinium-225 
radioactive decay and half-life of, 

NTG 77 
Actmium-227 

decay, NTG 76 
half-hfe, NTG 76, RAW 40 
radiation, RAW 40 

Actinium-228 
decay and half-life of, NTG 76 

Activation analysis 
apphcations, RII 44 
definition, NRC 12 
description, RIM 30 

Activation products 
forms of, and disposal methods, 

RAW 6-7 
generation in nuclear power plants, 

APS 4-5 
in reactor coohng water, APS 17 

Adiabatic Low-energy Injection and 
Capture Experiment 

see Ahce under Controlled thermo­
nuclear devices 

Adiabatic processes 
definition, CRY 17 

Advanced test reactor 
see Reactor (Advanced Test) 

Advisory Committee on Uranium 
appointment by President Roosevelt, 

PRE 9 
Age determination 

of skull, NIR 15 

Nuclear Power on the Moon— November 19, 1969. The SNAP-27 thermoelectnc 
generator is on the ground in front of Astronaut Gordon Bean. This generator 
provides power (73 watts) for ALSEP (Apollo Lunar Surface Experiments 
Package). The power is generated by converting heat from the radioactive decay 
of plutonium-238 into electncity through a thermoelectnc process. Bean is 
removmg the plutonium-238 from its containei before mserting it into the 
generator. 
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Aging 
radiation effects on, YBR 48, 50 

Agriculture 
see also Aquaculture 
product disinfestation using radiation, 

AIA 20-21 
radiation effects on plant growth, 

NIR 25 
radioisotopes use in, AIA 1-23, 

PFR 3 
AGS 

see Synchrotrons 
Aiken, Howard 

computer development, digital, 
COM 8-9 

Air 
composition of, discovery, ISA 6 
liquefaction of, use of Joule-Thomson 

cooling for, CRY 20 
separation plant for production of 

gases from, photo, CRY 34 
Air Force, Dept. 

support of plasma research, CNF 44 
Air pollution 

sulfur dioxide in, krypton detector 
for, RII 2 

Aircraft 
passengers of, radiation exposure to, 

NIR 33-34 
Aircraft carrier 

see Naval vessels 
Albumin 

iodine-133-labeled, for blood flow 
studies, AEW 30 

labeled, use in brain tumor location, 
RIM 22-23 

Alchemists 
dream of, BR 2 

Alcoholic beverages 
age of, NIR 18 

ALGOL 
meaning, COM 41 

Alice 
see under Controlled thermonuclear 

devices 
Alpha particles 

activity in foods, NIR 9 
characteristics of, ACC 2-3 
Cushing's disease, therapy using, 

YBR 67 

definition of, AEW 20, NIR 7, 
PFR 3, RII 3, RIM 4 

experiments of Ernest Rutherford, 
AEW 20 

LET values of, average, YBR 12 
mass comparison with electrons, ISA 17 
penetrabUity, NIR 8, RIM 8 
repelling by atomic nuclei, AEW 22 
scattering, ISA 17, 19, 31 
scattering by thin foils, ACC 3 
tracks of, photo of cloud chamber, 

GER 25 
ALSEP 

see Apollo Lunar Scientific Experiment 
Package 

Alternating Gradient synchrotrons 
see Synchrotrons 

Aluminum 
atomic number and symbol, NTG 72 
atomic weight, AEW 10,18 , NTG 72 
mechanical properties at low tempera­

tures, CRY 36 
superconducting properties of, 

CRY 46 
Aluminum-28 

half-life and radiation, RAW 42 
Aluminum isotopes 

mass numbers of stable, AEW 26 
Alvarez, Luis W. 

photo, ACC 17 
AM-1 

see Reactor (AM-1) 
American River, Calif. 

flow of, tracing with gold-198, RII 8 
Americium 

atomic number, weight, and symbol, 
NTG 72 

Americiura-241 
decay and half-life of, NTG 77 

Amino acids 
definition, GER 5 

AMU 
see Atomic mass unit 

Analog computers 
see Computers 

Analytical chemistry 
uses of research reactors in, NRC 12 

Analytical techniques 
see specific analytical techniques, 

e.g.. Activation analysis. Isotope 
dilution analysis, etc. 
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Anderson, Herbert L. 
photo of, FRE 38 
studies of neutron emission by 

fissioning uranium, FRE 7, 10 
Anemia 

definition, YBR 46 
diagnosis using chromium-51-labeled 

erythrocytes, RIM 15 
pernicious, tracing with labeled-

vitamin B-12, RIM 18 
Angular momentum 

see Elementary particles 
Animals 

see also specific animals, e.g.. Dogs 
bacteria-free enclosures for, photo, 

YBR 46 
estimation of lean meat in, using 

radiopotassium, AIA 12-13 
nutrition studies using radioactive 

tracers, AIA 11-14 
radiation death of, amounts required, 

YBR 43 
radiation dose distribution curves, 

YBR 40 
radiation effects on farm, AAR 37-38, 

AIA 22 
studies of hormone effect on fattening 

of, using tritium, AIA 13-14 
Antarctic 

weather station in, use of SNAP-7C 
for power for unmanned, PFR 23-24 

Antibiotics 
use in reduction of radiation effects, 

YBR 66, 70 
Antibodies 

radiation effects on, YBR 39 
Antimony 

atomic number, weight, and symbol, 
NTG 72 

Antimony-124 
license quantities, RII 9 

Antineutrons 
see Neutrons (Anti) 

Antiparticles 
see specific antiparticles, e.g.. Positrons 

Antiprotons 
see Protons (Anti) 

Apollo-12 
astronauts of, photo on moon, AEW 33 

ApoUo-13 
fate of SNAP-27 aboard, PFR 19 

Apollo Lunar Scientific Experiment 
Package 

see also Early Apollo Scientific Experi­
ment Package 

heated by SNAP-27 devices, BAE 10, 
PFR 11 

use of SNAP-27 power sources in, 
NRC 33-34 

Applicators 
see Radiation applicators 

Aquaculture 
use of heated water with, NPE 22 

Archaeology 
see also Age determination, 

Arrowpoints, and Linen 
carbon-14 dating in, NIR 17 

Arctic 
weather station in, unmanned radio­

isotope generator-powered, PFR 
19-20 

Argentina 
purchase of German heavy water 

reactor, NPP 48 
Argon 

atomic number, weight, and symbol, 
NTG 72 

ATgon-41 

half-life and radiation, RAW 42 
Argonne National Lab., Lemont, 111. 

bubble chamber at, photo of model, 
NIR 27 

deuteron beam from cyclotron at, 
ACC 14 

gamma source at, photo, YBR 51 
portable X-ray unit developed by, 

photo, RIM 28 
successor to Metallurgical Laboratory, 

FRE 11 
superconducting magnets at, photo of, 

CRY 55 
zero gradient synchrotron at, photo 

of, ACC 26 
Arrowpoints 

Clovis, photo, NIR 17 
Arsenic 

atomic number, weight, and symbol, 
NTG 72 

Arsenic-74 

brain tumor detection using, RIM 14 
Arsenic-? 7 

license quantities, RII 9 
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Artillery 
range finder for, laser use in, LAS 3 

Astatine 
atomic number, weight, and symbol, 

NTG 72 
Astatine-215 

decay and half-life of, NTG 76 
Astatine-217 

decay and half-life of, NTG 77 
Astatine-218 

decay and half-life of, NTG 77 
Astromonks 

see Monkeys 
Astron 

see under Controlled thermonuclear 
devices 

Astronauts 
on moon, photo, AEW 33, BAE 10 
radiation exposure to, YBR 33 

Atlantic Ocean 
navigation aids in, SNAP-21A power 

sourcesfor, PFR 28, 51 
Atmosphere 

see also Air 
radioactivity of, measurement, NIR 21 

Atomic age 
birth of, sculpture commemorating, 

FRE 41 
Atomic bomb 

see Nuclear weapons 
Atomic clocks 

definition, LAS 27 
Atomic energy 

see Nuclear energy 

Atomic Energy Act of 1954 
requirements for protection of public 

health under, NPE 6 
Atomic Energy Commission 

see also Manhattan Engineering 
District 

budget for ecological R&D, NPE 24 
effective date of authority, FPE 13 
fast breeder program of, BR 32 
interest in computers, COM 51-52 
licensing and regulation of nuclear 

power plants, APS 29-32 
Ucensing of radioisotopes by, 

quantities, RII 9 
power demonstration reactor program 

of, NRC 21 

R&D programs on direct energy 
conversion, DCE 2 

radiation protection regulations, basis, 
NPE 9-10 

responsibility for hazardous materials, 
RAW 3, RIM 43 

Atomic Energy Commission facilities 
see also specific installations, e.g., 

Argonne National Lab., Lemont, 111. 
radioactive waste disposal at, RAW 

16-17 
Atomic fuel 

see Reactor fuels 

Atomic mass unit 
meaning and adoption, ISA 41 

Atomic number 
concept development by Van den 

Broek, ISA 27, 30 
definition, AEW 18 

Atomic structure 
Rutherford's theory, ISA 20-22 
Thomson's theory, ISA 16 

Atomic weight 
definition, AEW 10, ISA 23 

Atoms 

see also specific components of atoms, 
e.g.. Electrons, Protons, etc. 

artificial radioactivity in, method of 
producing, NIR 5 

Bohr, diagram of, MSM 6 
charge and mass concepts, ISA 22 
chemical behavior of, determinants, 

ISA 38 
components of, description, LAS 14 
definition, RII 2 
derivation of word, AEW 7 
description, ISA 8 
electron arrangement, ISA 71 
electron orbits of, energy levels of, 

LAS 15 
electron orbits of, shape, ISA 55-57 
field ion microscope view of, BAE 19 
lightest, name, AEW 10 
mass number of, AEW 18, YBR 21 
nuclear components, AEW 21 
nucleus disintegration, FRE 29 
nucleus of, binding energy, ISA 78 
nucleus of, demonstration by Ruther­

ford, ACC 3, ISA 24-25 
nucleus of, discovery, FRE 29 
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nucleus of, Heisenberg's views, ISA 35 
nucleus of, interactions, ISA 88 
nucleus of, size, AEW 23, ISA 25 
nucleus of, strong interaction nuclear 

forces, ISA 83 
particles of, AEW 16 
physical properties of, determinants, 

ISA 38 
positive ion of, definition, LAS 14 
radius of, ISA 26 
Rutherford's conclusions on, AEW 20 
size of, AEW 12 
sketch of, AEW 22 
splitting of, AEW 13-14 

ATR 
see Reactor (Advanced Test) 

Automobiles 
engine wear measurements using 

radioisotopes, RII 25 
engines of, energy conversion m, 

DCE 7-8 
Autoradiography 

applications, RII 44 
description, RII 23 

Axel Heiberg Island 
weather station on, unmanned radio­

isotope generator-powered, PFR 19-
20 

h 
Babbage, Charles 

death,€OM7 
development of the "difference 

engine", COM 4-7 
Bacher, Robert F. 

photo of, FRE 40 
Background radiation 

description, APS 7-8 
mutations from, amount, NIR 15 
natural, dose from, YBR 25-28 
radiation dose from, in U.S., GER 37 
sources of, GER 27-29, NPE 2, 

RAW 4, 6-7, YBR 25 
Backscatter gauges 

principles of, RII 14 
Backus, John 

photo, ACC 17 
Bacon 

preservation using radiation, AIA 21 

Bacteremia 
definifion, YBR 47 

Bacteria 
free from, photo of animal enclosure, 

YBR 46 
Balloons 

launching of, photo, NIR 33 
weather, photo of helium-filled, 

AEW 11 
Barium 

atomic number, weight, and symbol, 
NTG 72 

production from uranium fission, 
FRE 6 

Barium-137 
see also Cesium-137-barium-137 
half-life of, NTG 80 

Barium-140 
half-life, RAW 4 1 , NTG 80 
radiation from, RAW 41 

Barium-140-lanthanum-140 
license quantities, RII 9 

Barium titanate 
use as ultrasonic transducers, NDT 21 

Barkla, Charles G. 
determination of electrons in light 

elements, ISA 23 
Barometer 

inventor of, CRY 8 

Baryons 
see also Hyperons, Neutrons, Nucleons, 

and Protons 
definition, MSM 53 
inclusion of omega in Gell-Mann 

chart, MSM 38 
listing of unstable, decaying through 

strong nuclear interaction, MSM 43 
properties, MSM 40 
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sharing of Nobel prize, LAS 28 
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Argonne National Lab., Lemont, 111. 
radioactive waste disposal at, RAW 

16-17 
Atomic fuel 

see Reactor fuels 
Atomic mass unit 
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Barkla, Charles G. 
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inventor of, CRY 8 
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strong nuclear interaction, MSM 43 
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Beacon 
see Navigation beacon 

Becquerel, Antoine Henri 
award of Nobel prize, NIR 7 
discovery of radioactivity by, ACC 2, 

FRE 28, NIR 7, RIM 2, YBR 20 
photo of, FRE 28, NIR 7, RIM 2 

Bees 
see Insects 

Beetles 
see Insects 

Belgium 
government and industry of, assistance 

on Weisweiler (SNR) reactor, BR 40 
nuclear power plants in, NPP 49 

Beneficial uses of heated water 
see Thermal effects 

Bering Strait 
unmanned station on, photo, PFR 31 

Bernstein, Jeremy 
statement on physical theory, ISA 44 

Beryllium 
atomic number, weight, and symbol, 

NTG 72 
nucleus composition for, ISA 37 

Beryllium-10 
detection in ocean bottom, NIR 16 

Beta radiation 
see also Cathode rays. Electrons, 

and Positrons 
atomic emission of, explanation, 

ISA 37 
characterization of, ACC 2 
definition, NIR 7, NRC 16, PFR 3, 

RII 3, YBR 4 
meaning, ISA 33 
penetrability, NIR 8, RIM 8 
tracks of, photo of cloud chamber, 

GER 25 
Beta radiography 

uses, RII 23 
Betatrons 

development, ACC 31-33 
Bevatrons 

antiproton identification with, ACC 26 
photos, ACC 28, 29 
research using, ACC 44 

Beverages 
see Alcoholic beverages 

Bibliography 
of books on nuclear energy, BAE 

1-58 

Big Rock Point Nuclear Plant 
see Reactor (Big Rock Point) 

Binary system for computers 
see under Computers 

Binding energy 
see Atoms 

Biology 
reactors for research in, NRC 12 

Biomass 
definition, NPE 18 

Bismuth 
atomic number, weight, and symbol, 

NTG 72 
Bismuth-209 

production from radioactive decay of 
plutonium-241, NTG 77 

Bismuth-210 
decay and half-life of, NTG 77 
half-hfe and radiation, RAW 40 

Bismuth-211 
decay, NTG 76 
half-life, NTG 76, RAW 40 
radiation, RAW 40 

Bismuth-212 
decay and half-life of, NTG 76 

Bismuth-213 
decay and half-life of, NTG 77 

Bismuth-214 
decay and half-life of, NTG 77 

Bismuth-lead alloys 
superconducting properties, CRY 46 

Bit 
definition, LAS 48, COM 25 

Blood 
see specific components, e.g.. Erythro­

cytes, Leukocytes 
Blood circulation 

blockage, determination using tracer, 
AEW 29, RIM 25 

Blood flow 
tracing using labeled-albumin, AEW 30 

Blood forming system 
see Bone marrow and Hematopoietic 

system 
Blood vessels 

plasma circulation determination, 
RIM 16 

Bohr, Niels 
discussion with Einstein, FRE 6 
photo, FRE 6, ISA 50 
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recipient of Nobel prize, 1922, 
MSM 38 

theory of atomic spectra, ISA 51-55 
theory of liquid-drop model of 

nucleus, ISA 85 
Bohr atom 

diagram of, MSM 6 
Bohr-Sommerfeld theory 

on electron orbits, ISA 56 
Boiling water reactors 

see Reactors (boiling water) 
Boltzmann law 

see Stefan-Boltzmann law 
Bombs 

see Nuclear weapons 
Bone marrow 

see also Hematopoietic system 
transplant in irradiated man, YBR 66, 

70 
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see Publishers 
Books 

on atomic energy, BAE 1-58 
Born, Max 

photo, BAE 29 
Boron 

atomic number, weight, and symboL 
NTG 72 

nucleus composition for, ISA 37 
Boron-10 

neutron capture therapy using, for 
brain tumors, RIM 33-35, YBR 68 
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conservation principles of, MSM 39 
meaning, MSM 53 
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Boston Edison Co. 
ecological studies of, NPE 21 

Bothe, Walter 
discovery of neutron, contribution to, 
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detection using multi-radiation 
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location using labeled-serum albumin, 
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neutron capture therapy using boron-1 
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photo of scan of, RIM 12 
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composition, ISA 30 
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X-ray spectra, ISA 32 

Brayton cycle 
explanation of, PFR 45-46 
use of radioisotope heat in gas turbines 
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alpha particle activity in, NIR 10 
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breeder reactors, e.g., Reactor 
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Breeding 
concept of, proven in EBR-1, BR 27 
neutrons required in, BR 7 
reactor type for, best, BR 9 

Breeding ratio 
definition, BR 9 

Bremsstrahlung radiation 
production, ACC 30-31, 35 
shielding for, PFR 32 
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phosphate glass fixation process of, 
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movement of adult salmon, study of, 
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Bush, Vannevar 

development of analog computer, 
COM 7-8 
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ment of Manhattan Engineering 
District, FRE 13 
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atomic number, weight, and symbol, 
NTG 72 

superconducting properties, CRY 46 
Cadmium-109 -silver-109 

license quantities, RII 9 
Calcination 

see Radioactive wastes 
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atomic number, weight, and symbol, 
NTG 72 

atomic weight, AEW 10 
X-ray spectra, ISA 32 

Calcium-45 
license quantities, RII 9 
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mass number of stable, AEW 26 
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origin of term, COM 2 
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Stanford Linear Accelerator Center 

American River in, flow tracing, 
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fruit fly radiation genetics study, 

GER 34-35 

Calif. Univ. 
see also Lawrence Berkeley Lab. 
confirmation of energy release during 

uranium fission at, experimental, 
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Calif. Univ., Donner Lab. 
whole-body scanner developed by, 

photo, RIM 13 
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crystals of, photo, BAE 46 
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nuclear power development in, NPP 
43-44 
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see Carcinoma, Leukemia, etc. 

Cans 
see Tin cans 
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circuit diagram for, ACC 7 
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see Sugar 
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atomic nucleus of, radius, ISA 26 
atomic number, weight, and symbol, 

NTG 72 
atomic weight, AEW 10 

Carbon-12 
nuclear binding energy, ISA 79 
nuclei formation in stars, ISA 80 

Carbon-14 
formation in nature, method, NIR 9 
half-life and radiation, RAW 42 
Ucense quantities, RII 9 
use in dating archaeological sites, 
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Carbon dioxide 
properties of soUd, CRY 14 
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mass number of stable, AEW 26 
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see also Brain tumors 
definition, YBR 35 
description, RIM 40 
eye, therapy using strontium-90, YBR 

69 
laryngeal, cobalt-60 therapy, RIM 31 
location using photoscanner, RIM 10 
radiation-induced, YBR 49 
thyroid, photoscan of, RIM 13, 19, 21 

Cardiac pacemakers 
use of radioisotope generator power 
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sources for, PFR 29-30 
Cardiovascular disease 

radioinduced, YBR 50 
Carnegie Institution of Washington, D. C. 

confirmation of energy release during 
uranium fission at, experimental, 
FRE 7 

Carnot, Sadi 
concept of idealized heat engine, 

DCE 11, PFR 42 
Carnot efficiency 

definition of, DCE 11-12 
Carolinas-Virginia tube reactor 

see Reactor (Carolinas-Virginia Tube) 
Carpenter, R. T. 

photo, PFR 2 
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see Automobiles 
Catalytic cracker 

see Oil refinery 
Cataracts 
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nature of, ISA 11 
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see also Cows 
eye cancer therapy with strontium-90, 

YBR 69 
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studies of hormone effect on fattening 
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studies of tranquilizer effect on weight 
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water composition, discovery of, ISA 6 
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division of, sketch of, YBR 32-33 
mitosis, definition, GER 3, NRE 10 
organeUes of, definition, YBR 34 
parts of, YBR 34 
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medical uses, YBR 62 
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Research, Geneva 
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Cesium-137 -barium-137 
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present, FRE 21, 25, 41 
possibiUty of, FRE 7 
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see also Elementary particles and 
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RII 20, YBR 60 
properties as RTG fuel, PFR 39 
radiation, RAW 41 , RII 20 

Cesium-137 -barium-137 

Ucense quantities, RII 9 

Cesium-139 
half-hfe, YBR 61 

Chadwick, James 
discovery of the neutron, AEW 17, 

FRE 29, ISA 35 
photo, AEW 16, ISA 36 

Chain reactions 
controlled sustaining, necessity in 

reactor operation, NPP 4 
definition of, FRE 30 
description, AEW 36 
first self-sustaining, description of, 

FRE 2, 18-24 
first self-sustaining, persons 

present, FRE 21, 25, 41 
possibiUty of, FRE 7 
self-sustaining, history by Fermi, 

FRE 28-33 

Charged particles 
see also Elementary particles and 

specific particles 
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annihilation of, definition, YBR 5 
descnption, YBR 3 
mass of, increase with speed, ACC 15 
penetration relationship to LET, 

YBR 14 
Chemical energy 

conversion to other forms of energy, 
DCE 6-7 

Chemical industry 
tracer techniques m, RII 45 

Chemical molecules 
see Molecules 

Chemical reactions 
use of lasers in, LAS 38 

Chemistry 
see also Analytical chemistry and 

Radiation chemistry 
Nobel prize m, m 1908, NIR 24 
Nobel prize m, in 1935, RIM 4 

Chesapeake Bay 
thermal effects study, NPE 4 ,15 

Chicago 
see Illinois 

Chicago, University of 
Metallurgical Laboratory estabhshment 

at, FRE 11 
photo of council tree at, FRE 45 
Stagg field, photo of west stands, 

FRE 17 
synchrocyclotron at, ACC 20 

Chicago Pile No 1 
see Reactor (CP-1) 

Chicago Pile No 2 
see Reactor (CP-2) 

Chickens 
embryos, radiation effects, YBR 54 

Chinon Nuclear Power Station 
see Reactor (Chinon) 

Chionne 
atomic number, weight, and symbol, 

NTG 72 
Chromium 

atomic number, weight, and symbol, 
NTG 72 

X-ray spectra, ISA 32 
Chromium-51 

hcense quantities, RII 9 
half-iife and radiation, RAW 42, 

YBR 60 
maximum permissible concentrations, 

YBR 61 

medical apphcations of, RIM 15-18 
Chromosomes 

definition of, GER 3, 5 
homozygous vs heterozygous genes 

on, meaning of, GER 7 
human, photo of, GER 4 
karyotype of human with Down's 

syndrome, GER 12 
karyotype of normal human, GER 4 
photo, YBR 35 
polyploidy in, meaning of, GER 11 
radiation effect on, GER 26, YBR 36 
rephcation of, GER 3 

Cigarettes 
polonium-210 content in, NIR 19 

Circulatory system 
see Blood circulation 

Clean materials 
definition, RAW 17 

Clementine reactor 
see Reactor (Los Alamos Fast) 

Chnch River 
bottom sediments core samples of, 

photo, RAW 39 
Clocks 

see Atomic clocks 
Cloud chambers 

see under Radiation detectors 
Coagulation 

definition, RAW 20 
energy equivalency for uranium, NRC 

22 
Coal 

combustion of, energy equivalence 
with uranium-235, ISA 82 

Coatings 
thickness determination, RII 17 

Cobalt 
atomic number, weight, and symbol, 

NTG 72 
X-ray spectra, ISA 32 

Cobalt-58 

half-hfe and radiation, RAW 42 

Cobalt-60 
see also Gamma sources 
gamma source using, photo, YBR 51 
half-life and properties as RTG fuel, 

PFR 39 
half-hfe and radiation, RAW 42, RII 20 
hfe quantities, RII 9 
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needles for tumor implantation, RIM 
40 

COBOL 
meaning of, COM 41 

Cockcroft, John D 
development of accelerator, ACC 6-7 
photo, ACC 8 

Cockcroft-Walton generator 
photo, NIR 8 
use with BNL alternating gradient 

synchrotron, ACC 27 
Code of Federal Regulations 

radiation protection standards m, 
APS 11 

Cold 
see Cryogenics 

Collimator 
definition, RII 21 

CoUoid 
definition, RIM 37 38 

Colorado 
Denver, natural radioactivity on man 

at, GER 29 
Columbia River 

thermal effects study on, NPE 4, 23 26 
Columbia University 

confirmation of energy release during 
uranium fission at, experimental, 
FRE 7 

Combustion 
definition, ISA 82 

Communications 
laser use in, LAS 3-4,48 51 
satelhtes for, plans for, PFR 15 

Compounds 
description of, AEW 6 

Compton, Arthur H 
encouragement of secrecy concerning 

development of first reactor, FRE 34 
photo of, FRE 11 
study of graphife-uramum lattice re­

actors, responsibility for, FRE 11 
Computers 

AEC interest in, COM 51-52 
analog, description, COM 42-46 
analog, development COM 7-8 
analog, differences between digital, 

COM 42 
analog, uses, COM 44-45 
analog and digital, comparison, 

COM 46 

binary stable devices in, COM 16 
data storage devices for, COM 18 
digital, arithmetic unit, COM 25-32 
digital, binary system for, COM 14 17 
digital, control units, COM 32 35 
digital, data output, COM 35-38 
digital, description, COM 13-41 
digital, development, COM 8-12, 

47-50 
digital, electronics in, COM 26-27 
digital, input unit, COM 17 19 
digital language for, COM 38 41 
digital, magnetic memories of, 

COM 19 25 
digital photo depicting advancements 

in logic-circuit modules, COM 48 
digital photo of Blaise Pascal designed, 

COM 5 
digital, photo of Charles Babbage 

designed, COM 6 
digital photo of core memory, 

COM 20 
digital, photo of first electronic, 

COM 10 
digital, photo of Harvard Mark I, 

COM 8 
digital, photo of magnetic tape and 

reader writer head, COM 21 
digital, photo of modern, COM 11 
meaning of FORTRAN, COM 41 
origin and development of, COM 

2-13 
uses, possible future, COM 12 

Concretes 
strengthening using polymeis, BAE 17 

Condensers 
use m accelerators, ACC 6 

Conductors 
electron binding m, DCE 13 

Congress 
JCAE, statement on reactor environment 

protection, NPE 28 
nuclear powered vessels authorized by, 

NRC 26 

Connecticut 
electric power needed by, APS 3 

Connecticut River 
hydrological study of, NPE 18 
radioactivity m, from Connecticut 

Yankee reactor, NPE 18-19 
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electron binding in, DCE 13 
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protection, NPE 28 
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temperature samphng of, photo, 
NPE 19 

Connecticut Yankee Atomic Power Co 
ecological study of, NPE 18 

Connecticut Yankee Atomic Power Plant 
see Reactor (Connecticut Yankee) 

Continuous wave 
see Lasers 

Control rods 
see Reactor control systems and 

specific reactors 
Controlled thermonuclear devices 

Alice, photo, CNF 38 
Astron, description, CNF 43 
Astron, photo of, CNF 1 
DCX-2, photo, CNF 39 
magnetic mirror machines, CNF 33-41 
Scylla-IV, photo, CNF 41 
ScyUa-IV, photos of laser interfero-

grams m, CNF 47 
ScyUac, photo, BAE 42 
stellarators, photo, CNF 30 
stellarators, use in confining plasmas, 

CNF 28-32 
Zeus, photo, CNF 11 

ControUed thermonuclear reactions 
see also Plasmas 
conditions for, CNF 3-8 
controUed, CNF 1-47 
critical Ignition temperature, CNF 

12-14 
definition, ISA 80 
description, CNF 9-10 
energy loss by radiation, CNF 11-12 
R&D on, m U S , CNF 43-45 
self-sustaining, CNF 9-14 

Cooksey, Donald 
photo, ACC 17 

Coolants 
see Reactor coolants 

Coohng towers 
schematic diagram of wet and dry, 

NPE 13 
Copper 

atomic number, weight, and symbol, 
NTG 72 

mecharacal properties at low tempera­
tures, CRY 36 

X-ray spectra, ISA 32 
Copper-64 

brain tumor detection using, RIM 14 

half-hfe and radiation, RAW 42 
hcense quantities, RII 9 

Cores 
see Reactor cores 

Corson, Dale 
photo, ACC 17 

Cosmic radiation 
contribution to background radiation, 

APS 7-8 
creation of muons by, MSM 11 
discovery, ACC 4 
measurement on Lake Michigan, NIR 

1,28-30,31 
nuclear emulsion photo, GER 24 
radiation exposure from, YBR 32 
research laboratories for, photo, 

NIR 8 
Cosmotron 

see Synchrotrons 
Cotton 

irrigation usmg heated water, photo, 
NPE 20 

plants, radioactive soil effects on, 
RAW 12 

radiation improvement, RII 36 
Counters 

see Radiation detectors 
Cowan, Clyde L., Jr. 

co-discoverer of neutrino, MSM 34 
Critical assemblies 

Jezebel, photo of, BR 25 
purposes of fast, BR 24 
SNEAK, photo of, BR 39 

Critical mass 
defimtion of, FRE 4 

Criticality 
accidents, NPE 2 
in reactor fuel, safeguards against 

accidental, APS 24 
Cruisers 

see Naval vessels 
Crustaceans 

see Shrimp 
Cryogenics 

industrial apphcations, CRY 51-53 
technology and uses of, CRY 1-55 

Crystal structure 
effect of low temperatures on, CRY 

36-37 
Crystals 

field-ion micrograph, AEW 9, BAE 19 

12 

lanthanum-magnesium double nitrate, 
for radiation target use, ACC 55 

Curie 
definition, RIM 28 ,41 , YBR 22 

Curie, Madame Mane 
see also Joliot-Cune, Irene 
death from leukemia, GER 32 
discovery of radium, FRE 28 
photo, RIM 3 
separation of radium from pitch­

blende, ACC 2 
Curie, Pierre 

discovery of radium, FRE 28 
photo, RIM 3 
separation of radium from pitch­

blende, ACC 2 
Curie point 

definition of, DCE 30 
Curium 

atomic number, weight, and symbol, 
NTG 72 

Curium-242 
half-hfe, PFR 50-51 

Curium-244 
half-life and properties as RTG fuel, 

PFR 39 
Cushing's disease 

alpha particle therapy, YBR 67 

Cyclotrons 
see also Synchrocyclotrons 
basic plan of, ACC 13 
development, ACC 11-18 
ionized air molecules from, photo, 

YBR 4 
isochronous, development of, ACC 18 
photos, ACC 11,14, 16 ,17 ,18 
60 inch, at LRL, ACC 17 
uses, ACC 18 
vacuum chamber of first, photo of, 

ACCl 
Cysteine 

radioprotective properties of, YBR 
64-65 

Czechoslovakia 
nuclear power plants m, NPP 49 

d 
Dalton, John 

ideas on atoms, AEW 8, 9 
photo, AEW 8 
statement on matter, ISA 5 

Daniels, Farrington 
photo of, FRE 40 

DCX-2 
see under ControUed thermonuclear 

devices 
de Broghe, Louis Victor 

ideas on wave-particle duality of 
radiation, ISA 61, 64-65 

photo, ISA 63 
de Hevesy, George 

photo, RII 24 
food radioisotope tracing story of, 

RII 1-2 
work on radium D separation, RII 

23-24 
Dead Sea scroUs 

burial times, RII 10 
Decay 

see Radioactive decay 
Defense Dept. 

see also Air Force, Dept 
satellites, PFR 8 

Democritus 
bust of, photo, AEW 7 
theory of, AEW 7 

Denmark 
electric power needed by, APS 3 

Density gauges 
radioisotope, products using, RII 45 

Dental X-rays 
see Radiation exposure 

Deoxyribonucleic acid 
damage to ceU, results, YBR 34, 35 
radiation effects on, YBR 8, 10-11, 

13-14 
Department of Defense 

see Defense Dept 
Depleted uranium 

see Uranium 
Destroyers 

see Naval vessels 
Detectors 

see Radiation detectors 
Detergents 

biodegradable, radiation production of, 
RII 36 

effectiveness for dirt removal, tracer 
for, RII 33 
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Deutenum 
atom of, sketch, AEW 25 
atomic number, weight, and symbol, 

NTG 72 
avaUability, CNF 3 
fusion processes involving nuclei of, 

CNF 6-8 
nucleus of, ISA 40 
use as fuel for production of energy 

by fusion, potential, CNF 3 
Deuterium oxide 

costs, CNF 3, NPP 11 
definition, NRC 7 

Deuterons 
definition, ACC 18 
emergence from cyclotron, photo of, 

ACC 14 
LET values of, average, YBR 12 
mass of, CNF 7 
use m plutonium production from 

uranium-238, ACC 18 
Dewar, James 

inventor of thermos bottle, CRY 27 
liquid hydrogen experiments of, 

photo, CRY 54 
Dewar flasks 

for liquid hydrogen storage, photo, 
CRY 17 

DFR 

see Reactor (DFR) 

Diagnosis 

see Radiodiagnosis 

Diamonds 

microdriUing using lasers, LAS 35 

Dielectric materials 

defimtion of, DCE 30 

Digital computers 
see Computers 

Durect Current Experiment No. 2 
see DCX-2 under ControUed thermo­

nuclear devices 
Diseases 

see also specific diseases, e.g., Cushing's 
disease, Polycythemia vera, etc. 

studies of control of plant, using 
radioactive tracers, AIA 8-9 

Distance 
determination by laser beams, LAS 19 

Diving 
see Scuba diving 

DNA 
see Deoxyribonucleic acid 

Dogs 
beagles, plutonium inhalation, YBR 58 
photo of, for whole-body counter, 

NIR 19 
Donkeys 

radiation effects on, AIA 22 
Donner Lab. 

see CaUfornia Univ., Donner Lab. 
Doppler effect 

observation in nuclear power plants, 
APS 19 

Dosimeters 
see under Radiation detectors 

Dosimetry 
defimtion, YBR 15 

Doubling time 
definition, BR 9 

Douglas Point Nuclear Power Station 
see Reactor (Douglas Point) 

Dounreay Fast Reactor 
see Reactor (DFR) 

Dow Chemical Co. 
ethyl bromide production by, gamma 

source for, RII 35 
Down's syndrome 

see MongoUsm 
Dresden Nuclear Power Station 

see Reactor (Dresden) 
DriUing 

micro, photo of paper clip, LAS 52 
micro, use of lasers for diamond, 

LAS 35 
Drosophila 

see Fruit flies 
Drums 

see Magnetic drums 
Dry Ice 

see Carbon dioxide 
DuPont de Nemours (E.I.) and Company 

Hanford Engineer Works of, design, 
construction and operation, FRE 16 

Dysprosium 
atomic number, weight, and symbol, 

NTG 72 

e 
Early ApoUo Scientific Experiment 

Package 

14 

heated by radioisotope thermoelectric 
generator, PFR 10-11 

Earth 
age of, NIR 16 
naturally occurring elements on, 

ISA 30 
radiant heat from, in space, CRY 26 
radioisotope generators on, PFR 20-32 
solar energy from sun received on, 

DCE 26 
EASEP 

see Early ApoUo Scientific Experiment 
Package 

East Germany 
see Germany, East 

EBR-1 
see Reactor (EBR-1) 

Eckert, J. Presper 
computer development, digital, 

COM 9-10 
Economics 

of nuclear power, NPP 24-25 
Edison Electric Institute 

listing of environmental study of 
water, NPE 21 

Eggs 
hen's, phosphorus pathways, 

AIA 12 
production of, thyroid effects on, 

AIA 13 
Emstem, Albert 

letter on the possibUity of nuclear 
energy, FRE 8-9 

mass energy equation, DCE 9, FRE 6, 
ISA 64, MSM 10 

mass-energy relationship, FRE 28 
photo of famUy, BAE 30 
recipient of Nobel prize, 1921, 

LAS 25 
Einsteinium 

atomic number, weight, and symbol, 
NTG 72 

Electric batteries 

principles of, ISA 9 
Electric lights 

see also Lights 
bulbs vs fluorescent tubes, principles, 

LAS 16 
Electric power 

consumption m U.S., NPE 5 

consumption of, projected to year 2000, 
NPE 6 

generation by EBR-1, BR 24, 26 
generation by Russian reactors, BR 41 
needs for, m U.S. by 1980, BR 2-3 
production, APS 0 
production, energy sources for, 

ISA 82 
production from steam of breeder 

reactor, BR 11 
production in U.S., NRC 22 

Electric utility companies 
accompUshments of, NRC 24 
thermal effects R&D by, NPE 22 

Electrical energy 
conversion to other forms of energy, 

DCE 6-7 
Electrolytes 

definition of, DCE 22 
Electromagnetic radiation 

see also specific type, e.g.. Alpha 
particles. Beta radiation 

descnption of, GER 23, LAS 15 
spectrum of, LAS 5-8 

Electromagnetic theory 
of light, ISA 48 

Electromagnetism 

descnption, MSM 24-26 

Electromagnets 
development and uses of super­

conducting, CRY 48-50 
development of high field by use of 

low-temperature coohng, CRY 38-40 
Electron accelerators 

photo of, at Stanford University, 
BAE 4 

Electron synchrotrons 
see under Synchrotrons 

Electron tubes 
klystron, development, LAS 13 
traveling wave, development, LAS 13 
uses, LAS 11 

Electron volts 
definition of, ACC 6, CNF 7, DCE 16, 

ISA 78, MSM 12, RH 20, YBR 5-6 
energy of, CNF 9 

Electronic data transmission systems 
definition of bit m, LAS 48 

Electronic Numerical Integrator and 
Calculator 
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Deuterium 
atom of, sketch, AEW 25 
atomic number, weight, and symbol, 

NTG 72 
avaUability, CNF 3 
fusion processes involving nuclei of, 

CNF 6-8 
nucleus of, ISA 40 
use as fuel for production of energy 

by fusion, potential, CNF 3 
Deuterium oxide 

costs, CNF 3, NPP 11 
definition, NRC 7 

Deuterons 
definition, ACC 18 
emergence from cyclotron, photo of, 

ACC 14 
LET values of, average, YBR 12 
mass of, CNF 7 
use in plutonium production from 

uranium-238, ACC 18 
Dewar, James 

inventor of thermos bottle, CRY 27 
liquid hydrogen experiments of, 

photo, CRY 54 
Dewar flasks 

for liquid hydrogen storage, photo, 
CRY 17 

DFR 

see Reactor (DFR) 
Diagnosis 

see Radiodiagnosis 

Diamonds 
microdrUUng using lasers, LAS 35 

Dielectric materials 

definition of, DCE 30 
Digital computers 

see Computers 
Durect Current Experiment No. 2 

see DCX-2 under ControUed thermo­
nuclear devices 

Diseases 
see also specific diseases, e.g., Cushing's 

disease, Polycythemia vera, etc. 
studies of control of plant, using 

radioactive tracers, AIA 8-9 
Distance 

determination by laser beams, LAS 19 
Diving 

see Scuba diving 

DNA 
see Deoxyribonucleic acid 

Dogs 
beagles, plutonium inhalation, YBR 58 
photo of, for whole-body counter, 

NIR 19 
Donkeys 

radiation effects on, AIA 22 
Donner Lab. 

see California Univ., Donner Lab. 
Doppler effect 

observation in nuclear power plants, 
APS 19 

Dosimeters 
see under Radiation detectors 

Dosimetry 
definition, YBR 15 

Doubling time 
definition, BR 9 

Douglas Point Nuclear Power Station 
see Reactor (Douglas Point) 

Dounreay Fast Reactor 
see Reactor (DFR) 

Dow Chemical Co. 
ethyl bromide production by, gamma 

source for, RII 35 
Down's syndrome 

see MongoUsm 
Dresden Nuclear Power Station 

see Reactor (Dresden) 
Drilling 

micro, photo of paper clip, LAS 52 
micro, use of lasers for diamond, 

LAS 35 
Drosophila 

see Fruit flies 
Drums 

see Magnetic drums 
Dry Ice 

see Carbon dioxide 
DuPont de Nemours (E.I.) and Company 

Hanford Engineer Works of, design, 
construction and operation, FRE 16 

Dysprosium 
atomic number, weight, and symbol, 

NTG 72 

Early ApoUo Scientific Experiment 
Package 

14 

heated by radioisotope thermoelectric 
generator, PFR 10-11 

Earth 
age of, NIR 16 
naturally occurring elements on, 

ISA 30 
radiant heat from, in space, CRY 26 
radioisotope generators on, PFR 20-32 
solar energy from sun received on, 

DCE 26 
EASEP 

see Early ApoUo Scientific Experiment 
Package 

East Germany 
see Germany, East 

EBR-1 
see Reactor (EBR-1) 

Eckert, J. Presper 
computer development, digital, 

COM 9-10 
Economics 

of nuclear power, NPP 24-25 
Edison Electric Institute 

listing of environmental study of 
water, NPE 21 

Eggs 
hen's, phosphorus pathways, 

AIA 12 
production of, thyroid effects on, 

AIA 13 
Emstem, Albert 

letter on the possibility of nuclear 
energy, FRE 8-9 

mass energy equation, DCE 9, FRE 6, 
ISA 64, MSM 10 

mass-energy relationship, FRE 28 
photo of famfly, BAE 30 
recipient of Nobel prize, 1921, 

LAS 25 
Einsteinium 

atomic number, weight, and symbol, 
NTG 72 

Electric batteries 

principles of, ISA 9 
Electric lights 

see also Lights 
bulbs vs fluorescent tubes, principles, 

LAS 16 
Electric power 

consumption in U.S., NPE 5 

consumption of, projected to year 2000, 
NPE 6 

generation by EBR-1, BR 24, 26 
generation by Russian reactors,'BR 41 
needs for, in U.S. by 1980, BR 2-3 
production, APS 0 
production, energy sources for, 

ISA 82 
production from steam of breeder 

reactor, BR 11 
production in U.S., NRC 22 

Electric utUity companies 
accompUshments of, NRC 24 
thermal effects R&D by, NPE 22 

Electrical energy 
conversion to other forms of energy, 

DCE 6-7 
Electrolytes 

definition of, DCE 22 
Electromagnetic radiation 

see also specific type, e.g.. Alpha 
particles. Beta radiation 

description of, GER 23, LAS 15 
spectrum of, LAS 5-8 

Electromagnetic theory 
of light, ISA 48 

Electromagnetism 
description, MSM 24-26 

Electromagnets 
development and uses of super­

conducting, CRY 48-50 
development of high field by use of 

low-temperature cooling, CRY 38-40 

Electron accelerators 
photo of, at Stanford University, 

BAE 4 
Electron synchrotrons 

see under Synchrotrons 
Electron tubes 

klystron, development, LAS 13 
traveUng wave, development, LAS 13 
uses, LAS 11 

Electron volts 
definition of, ACC 6, CNF 7, DCE 16, 

ISA 78, MSM 12, RII 20, YBR 5-6 
energy of, CNF 9 

Electronic data transmission systems 
definition of bit m, LAS 48 

Electronic Numerical Integrator and 
Calculator 
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development at University of 
Pennsylvania, COM 9-10 

photo, COM 10 
Electrons 

see also Beta radiation, Leptons, and 
Positrons 

acceleration, ACC 30-35 
atomic mass units of, ISA 41 
comparison to hydrogen mass, ISA 16 
definition, DCE 13, RII 2 
determination in light elements, 

ISA 23 
exclusion principle, ISA 72 
explanation of, NIR 2 
formation from pion decay, ACC 22 
identification with beta particles, 

ACC 22 
LET values of, average, YBR 12 
magnetic characteristics, MSM 14, 

ISA 58, 60 
mass, AEW 16 
mass comparison to alpha particles, 

ISA 17 
naming of, ISA 9 
numbers in orbital shells, ISA 74-75 
orbital positions of, ISA 69-71 
orbits of, shape, ISA 55-57, 60 
pair creation, MSM 11 
spin, MSM 16-17, ISA 34 
spin quantum numbers, ISA 58, 60 
Thomson's conclusions on, AEW 15 
wave properties formula for, ISA 65 

Electroscopes 

see Radiation detectors 
Elementary particles 

see also Charged particles and specific 
particles, e.g., Electrons, Mesons, 
Photons, etc. 

angular momentum definition, ISA 51 
angular momentum of, MSM 14, 34 
bubble chamber detection of, photo, 

NIR 26 
chart of, MSM 3 
classification of, MSM 37-46, 53-54 
electric charge, MSM 35 
energy conservation of, MSM 32-37 
equations of probabUity of position 

and velocity, MSM 5-10 
faU of parity, MSM 36 
half-Ufe, MSM 20 
interactions, comparison of, MSM 28 

interactions, model of, MSM 29, 32 
isotopic spin, MSM 17-18, 35-36 
nomenclature of, MSM 53-54 
strangeness, MSM 19-20, 35-36 
study of, tools for, MSM 46-53 
tracking, MSM 54-57 
tracking using spark chambers, photo, 

BAE 24 
type of, AEW 14 
wave properties, MSM 9 
weak interactions of, explanation, 

MSM 26 
Elements 

see also Atoms and specific elements, 
e.g.. Aluminum, Boron, etc. 

alphabetic list and symbols of, 
NTG 72, ISA 29 

artificial, atomic numbers of, ISA 30 
artificial, number, ISA 41 
atomic numbers and symbols, NTG 72 
atomic weight of, ISA 33, NTG 72 
description, AEW 4, 6 
determination of different, by proton 

number, NIR 3 
electron arrangements of, NTG 78-79 
number found on earth, AEW 4, 8, 

ISA 30, 41 
periodic table of, NTG 71 
periodic table of, development, ISA 27 
strong nuclear forces on, description, 

MSM 26-27 
total known, ISA 8 
X-ray spectra of, ISA 30 

Energy 
see also Kinetic energy and Nuclear 

energy 
chemical, conversion to other forms of 

energy, DCE 6-7 
conservation of, laws on, DCE 8-9, 

MSM 32 
electrical, conversion to other forms 

of energy, DCE 6-7 
from fusion, importance of, CNF 1-3 
gravitational, conversion to other forms 

of energy, DCE 6-7 

kinetic, conversion to other forms 

of energy, DCE 6-7 

kinetic, definition of, DCE 5 

potential, definition, DCE 5 

relation to mass, FRE 28 
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thermal, conversion to other forms of 
energy, DCE 6-7 

Energy conversion 
see also specific types, e.g., Batteries, 

Fuel ceUs, Magnetohydrodynamics, 
Thermionic conversion, and 
Thermoelectrical converters 

definition of direct and dynamic, 
DCE 3 

desirabUity of direct, DCE 5 
durect, DCE 1-32 
direct vs dynamic, DCE 3-4 
dynamic, operating principle, PFR 4 
dynamic vs static, description of, 

PFR 45 
Energy-Mass equation, DCE 9, FRE 6, 

ISA 64, MSM 10 
Engines 

see also Pistons 
diagram of typical heat, DCE 10 
heat, efficiency, DCE 11 

England 
see United Kingdom 

ENIAC 
see Electronic Numerical Integrator 

and Calculator 
Enrichment 

see Uranium 
Enrico Fermi nuclear power plants 

see Reactor (Enrico Fermi) 
Entropy 

concept of, CRY 22-24 
Environment 

effects of nuclear power plants on, 
NPE 1-30 

effects on genes of human beings, 
GER 15 

waste management research considera­
tions on, RAW 38-39 

Enzymes 
definition, GER 5 

Equipment 
disposal of radioactive, photo, RAW 

39 
Erbium 

atomic number, weight, and symbol, 
NTG 72 

Erythema 
defimtion, YBR 43 

Erythrocytes 
chromium-51-labeled, for anemia 

diagnosis, RIM 15 
division of, impossibility of, YBR 37 
formation measurement using iron-59, 

RIM 23 
Esso Research and Engineering Co. 

detergent preparation using radiation 
source, RII 36 

Ethyl bromide 
production using gamma radiation, 

RII 35 
Euratom 

meaning of name, BR 30 
sponsorship of American fast reactor, 

BR 30 
support of fast breeders at 

Karlsruhe, BR 38 
European Organization for Nuclear 

Research, Geneva 
synchrotron at, ACC 22, 27, 29 

Europium 
atomic number, weight, and symbol, 

NTG 72 
Experimental breeder reactor 

see Reactor (EBR-1) 
Explosions 

see Nuclear explosions, peaceful 
Eyes 

cataracts on, radioinduced, YBR 50 
surgery of, use of lasers in, LAS 34 

f 
Fahrenheit 

meaning of, CRY 6 
FaUout 

see Radioactive faUout 
Faraday, Michael 

electricity studies, ISA 9 
photo, ISA 10 

Fast breeder reactor 
see Reactors (fast breeder) 

Fast critical assembhes 
see Critical assembhes 

Fast Flux Test FacUity 
see Reactor (FFTF) 

Fast neutrons 
see Neutrons 

Fast reactors 
see specific fast reactors, e.g., Reactor 

(DFR), Reactor (LMFBR), etc. 
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development at University of 
Pennsylvania, COM 9-10 

photo, COM 10 
Electrons 

see also Beta radiation, Leptons, and 
Positrons 

acceleration, ACC 30-35 
atomic mass units of, ISA 41 
comparison to hydrogen mass, ISA 16 
definition, DCE 13, RII 2 
determination m light elements, 

ISA 23 
exclusion principle, ISA 72 
explanation of, NIR 2 
formation from pion decay, ACC 22 
identification with beta particles, 

ACC 22 
LET values of, average, YBR 12 
magnetic characteristics, MSM 14, 

ISA 58, 60 
mass, ALW 16 
mass comparison to alpha particles, 

ISA 17 
naming of, ISA 9 
numbers in orbital sheUs, ISA 74-75 
orbital positions of, ISA 69-71 
orbits of, shape, ISA 55 57, 60 
pair creation, MSM 11 
spin, MSM 16-17, IS A 34 
spin quantum numbers, ISA 58, 60 
Thomson's conclusions on, AEW 15 
wave properties formula for, ISA 65 

Electroscopes 

see Radiation detectors 
Elementary particles 

see also Charged particles and specific 
particles, e g , Electrons, Mesons, 
Photons, etc 

angular momentum definition, ISA 51 
angular momentum of, MSM 14, 34 
bubble chamber detection of, photo, 

NIR 26 
chart of, MSM 3 
classification of, MSM 37-46, 53 54 
electric charge, MSM 35 
energy conservation of, MSM 32 37 
equations of probability of position 

and velocity, MSM 5 10 
faU of parity, MSM 36 
half-hfe, MSM 20 
interactions, comparison of, MSM 28 

interactions, model of, MSM 29, 32 
isotopic spin, MSM 17-18, 35-36 
nomenclature of, MSM 53 54 
strangeness, MSM 19-20, 35-36 
study of, tools for, MSM 46-53 
tracking, MSM 54-57 
tracking using spark chambers, photo, 

BAE 24 
type of, AEW 14 
wave properties, MSM 9 
weak interactions of, explanation, 

MSM 26 
Elements 

see also Atoms and specific elements, 
e g , Aluminum, Boron, etc 

alphabetic list and symbols of, 
NTG 72, ISA 29 

artificial atomic numbers of, ISA 30 
artificial, number, ISA 41 
atomic numbers and symbols, NTG 72 
atomic weight of, ISA 33, NTG 72 
description, AEW 4, 6 
determination of different, by proton 

number, NIR 3 
electron arrangements of, NTG 78 79 
number found on earth, AEW 4, 8, 

ISA 30, 41 
periodic table of, NTG 71 
periodic table of, development ISA 27 
strong nuclear forces on, description, 

MSM 26 27 
total known, ISA 8 
X-ray spectra of, ISA 30 

Energy 
see also Kinetic energy and Nuclear 

energy 
chemical, conversion to other forms of 

energy, DCE 6-7 
conservation of, laws on, DCE 8-9, 

MSM 32 
electrical, conversion to other forms 

of energy, DCE 6-7 
from fusion, importance of, CNF 1-3 
gravitational, conversion to other forms 

of energy, DCE 6-7 

kinetic, conversion to other forms 

of energy, DCE 6-7 

kinetic, definition of, DCE 5 

potential, definition, DCE 5 

relation to mass, FRE 28 
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thermal, conversion to other forms of 
energy, DCE 6-7 

Energy conversion 
see also specific types, e g , Batteries, 

Fuel ceUs, Magnetohydrodynamics, 
Thermionic conversion, and 
Thermoelectncal converters 

definition of direct and dynamic, 
DCE 3 

desirabdity of direct, DCE 5 
du-ect, DCE 1-32 
direct vs dynamic, DCE 3 4 
dynamic, operating principle, PFR 4 
dynamic vs static, description of, 

PFR 45 
Energy-Mass equation, DCE 9, FRE 6, 

ISA 64, MSM 10 
Engines 

see also Pistons 
diapam of typical heat, DCE 10 
heat, efficiency, DCE 11 

England 
see United Kingdom 

ENIAC 
see Electronic Numerical Integrator 

and Calculator 
Enrichment 

see Uranium 
Enrico Fermi nuclear power plants 

see Reactor (Enrico Fermi) 
Entropy 

concept of, CRY 22 24 
Environment 

effects of nuclear power plants on, 
NPE 1-30 

effects on genes of human beings, 
GER 15 

waste management research considera­
tions on, RAW 38-39 

Enzymes 
definition, GER 5 

Equipment 
disposal of radioactive, photo, RAW 

39 
Erbium 

atomic number, weight, and symbol, 
NTG 72 

Erythema 
definition, YBR 43 

Erythrocytes 
chromium-51-labeled, for anemia 

diagnosis, RIM 15 
division of, impossibility of, YBR 37 
formation measurement using u-on-59, 

RIM 23 
Esso Research and Engineering Co 

detergent preparation using radiation 
source, RII 36 

Ethyl bromide 
production using gamma radiation, 

RII 35 
Euratom 

meaning of name, BR 30 
sponsorship of American fast reactor, 

BR 30 
support of fast breeders at 

Karlsruhe, BR 38 
European Organization for Nuclear 

Research, Geneva 
synchrotron at, ACC 22, 27, 29 

Europium 
atomic number, weight, and symbol, 

NTG 72 
Experimental breeder reactor 

see Reactor (EBR 1) 
Explosions 

see Nuclear explosions, peaceful 
Eyes 

cataracts on, radioinduced, YBR 50 
surgery of, use of lasers in, LAS 34 

f 
Fahrenheit 

meaning of, CRY 6 
FaUout 

see Radioactive faUout 
Faraday, Michael 

electricity studies, ISA 9 
photo, ISA 10 

Fast breeder reactor 
see Reactois (fast breeder) 

Fast critical assembhes 
see Critical assemblies 

Fast Flux Test I acdity 
see Reactor (FFTF) 

Fast neutrons 
see Neutrons 

Fast reactors 
see specific fast reactors, e g , Reactor 

(DFR), Reactor (LMFBR), etc 
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FBR 
see Reactors (fast breeder) 

Federal Power Commission 
report on electric power requkements 

for northeast U.S., NPE 5 
Federal Radiation Council 

see also International Commission on 
Radiological Protection and National 
Committee on Radiation Protection 
and Measurements 

radiation exposure estimates of, in 
U.S., GER 37 

radiation protection guides of, use 
by AEC, NPE 9 

recommendations, APS 11 
Federal regulations 

see Code of Federal Regulations 
Federal Water PoUution Control 

Administration 
estabhshment of National Water 

Quality Laboratory, NPE 16 
thermal effects research program, 

NPE 16 
Feed materials 

see Uranium 
Fermi 

definition, ISA 26 
Fermi, Enrico 

development leading to chain reaction, 
FRE 28-33 " 

development of the fkst reactor, FRE 2 
discussion with Niels Bohr, FRE 7 
measurement of reproduction factor 

for uranium fission, FRE 10 
operation of fkst reactor, NRC 1 
photo of, FRE 1,35,40 
recipient of Nobel prize, 1938, FRE 2, 

MSM 27 
statement on breeder reactors, BR 32 
studies of disintegration of atoms by 

neutrons, FRE 29 
studies of neutron emission by 

fissioning uranium, FRE 7 ,10 
studies of possible designs of uranium 

chain reactor, FRE 10-11 
suggestion for cubical lattice in fkst 

reactor, FRE 11 
Fermi, Laura 

photo of, FRE 35 
remarks concerning development of 

fkst reactor, FRE 34-39 

Fermi Nuclear Power Plant 
see Reactor (Enrico Fermi) 

Fermions 
definition, MSM 53 

Fermium 
atomic number, weight, and symbol, 

NTG 72 
Fenoelectric conversion 

development and principles, DCE 30-31 
Fertile material 

see also Thorium-232 and Uranium-238 
definifion of, BR 4, NPP 12, NRC 4 

FertiUzers 
uptake studies using radioactive 

tracers, AIA 4-6 
FFTF 

see Reactor (FFTF) 
FUm detectors 

see Radiation detectors 
Fkst reactor 

see Reactor (CP-1) 
Fish 

see also Aquaculture 
phosphorus-32 uptake, RAW 13 
salmon, lack of thermal effects on, 

NPE 25-26 
shad, tagging of, NPE 18-19 

Fission 
see also Chain reactions 
definition, AEW 35, ISA 80 
discovery of, FRE 5-6, 29, NRC 1 
energy production from, NPP 3-4 
reaction, diagram of, BR 6 

Fission products 
forms of, and disposal methods, 

RAW 6-7 
generation in nuclear power plants, 

APS 4-5 
half-life of, NTG 80 
in reactor cooUng water, APS 16-17 
in reactor fuels, APS 13-14, 24 
leakage from reactor fuel into 

coolants, APS 23-24 
primary, Usting of, NTG 80 
source of, GER 30, RAW 5 

Fissionable material 
see also Plutonium-239, Uranium-235, 

and Uranium-233 
definition of, BR 4, NPP 12, NRC 4 
heat content in 1 gram, NRC 22 
reactor production of, problems, BR 9 
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FlashUghts 
powering of, energy for, MSM 13 

Flow rate 
measurements using radioisotopes, 

RII 42 
Fluorine 

atomic number, weight, and symbol, 
NTG 72 

Food 
see also Seafoods and specific foods 

such as Meat and MUk 
alpha particle activity in, NIR 10 
preservation using radiation, AIA 19-21 
radiosteriUzation of, RII 37 

Forces 
types of basic, in universe, MSM 22 

Fort St. Vrain nuclear power plant 
see Reactor (Ft. St. Vrain) 

FORTRAN 
meaning of, COM 41 

Fossil fuel power plants 
fuel requkements for, daily, AEW 41 
thermal poUutants from, NPE 14, 20 

Fossil fuels 
see Coal 

Fowl 
see Chickens 

France 
nuclear power program of, BR 35, 

NPP 45-46 
plasma R&D in, CNF 28 

Francium 
atomic number, weight, and symbol, 

NTG 72 
Francium-221 

decay and half-hfe of, NTG 77 
Francium-223 

decay and half4ife of, NTG 76 
Free radicals 

see Molecules 
Freon 

use in refrigeration, CRY 18 
Frequency 

definition, ISA 45 
Frisch, O. R. 

suggestion on disappearance of mass 
in uranium fission, FRE 6 

Fructose 
formation time in green plants, AIA 8 

Fruk 
preservation using radiation, AIA 20 

Fruit flies 
mutation studies of Hermann J. MuUer, 

NIR 13, GER 19-20 
salivary gland ceU of, photo of 

section, GER 6 
Fuel (Thkd) 

see Uranium-233 
Fuel cells 

development and principles of, 
DCE 24-25 

Fuel elements 
see Reactor fuel elements 

Fuel fabrication plants 
radioactive wastes from, RAW 5,16 

Fuel reprocessing 
see Reprocessing plants 

Fuels 
see also Coal, Reactor fuels and 

specific reactor fuels 
definition, DCE 5 
utility company consumption of fuels, 

NRC 24 
Fungicides 

residue measurement using radio­
isotopes, AIA 17 

studies using radioactive tracers, 
AIA 9 

Fusion reactions 
see ControUed thermonuclear reactions 

FWPCA 
see Federal Water PoUution Control 

Administration 

Gabor, Dennis 
development of hologram, LAS 19 

GadoUnium 
atomic number, weight, and symbol, 

NTG 72 
GadoUnium-153 

half-life and radiation, RII 20 
radiographs made using, RII 22 

Gages 
see Gauges 

GaUleo GalUei 
ideas on atoms, AEW 7 

GaUium 
atomic number, weight, and symbol, 

NTG 72 
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FBR 
see Reactors (fast breeder) 

Federal Power Commission 
report on electric power requirements 

for northeast U.S., NPE 5 
Federal Radiation Council 

see also International Commission on 
Radiological Protection and National 
Committee on Radiation Protection 
and Measurements 

radiation exposure estimates of, in 
U.S., GER 37 

radiation protection guides of, use 
by AEC, NPE 9 

recommendations, APS 11 
Federal regulations 

see Code of Federal Regulations 
Federal Water Pollution Control 

Administration 
establishment of National Water 

Quality Laboratory, NPE 16 
thermal effects research program, 

NPE 16 
Feed materials 

see Uranium 
Fermi 

definition, ISA 26 
Fermi, Enrico 

development leading to chain reaction, 
FRE 28-33 ' 

development of the fkst reactor, FRE 2 
discussion with Niels Bohr, FRE 7 
measurement of reproduction factor 

for uranium fission, FRE 10 
operation of fkst reactor, NRC 1 
photo of, FRE 1,35, 40 
recipient of Nobel prize, 1938, FRE 2, 

MSM 27 
statement on breeder reactors, BR 32 
studies of disintegration of atoms by 

neutrons, FRE 29 
studies of neutron emission by 

fissioning uranium, FRE 7 ,10 
studies of possible designs of uranium 

chain reactor, FRE 10-11 
suggestion for cubical lattice in fkst 

reactor, FRE 11 
Fermi, Laura 

photo of, FRE 35 
remarks concerning development of 

fkst reactor, FRE 34-39 

Fermi Nuclear Power Plant 
see Reactor (Enrico Fermi) 

Fermions 
definition, MSM 53 

Fermium 
atomic number, weight, and symbol, 

NTG 72 
Ferroelectric conversion 

development and principles, DCE 30-31 
Fertile material 

see also Thorium-232 and Uranium-238 
definition of, BR 4, NPP 12, NRC 4 

FertiUzers 
uptake studies using radioactive 

tracers, AIA 4-6 
FFTF 

see Reactor (FFTF) 
FUm detectors 

see Radiation detectors 
Fkst reactor 

see Reactor (CP-1) 
Fish 

see also Aquaculture 
phosphorus-32 uptake, RAW 13 
salmon, lack of thermal effects on, 

NPE 25-26 
shad, tagging of, NPE 18-19 

Fission 
see also Chain reactions 
definition, AEW 35, ISA 80 
discovery of, FRE 5-6, 29, NRC 1 
energy production from, NPP 3-4 
reaction, diagram of, BR 6 

Fission products 
forms of, and disposal methods, 

RAW 6-7 
generation in nuclear power plants, 

APS 4-5 
half-life of, NTG 80 
m reactor cooling water, APS 16-17 
in reactor fuels, APS 13-14, 24 
leakage from reactor fuel into 

coolants, APS 23-24 
primary, Usting of, NTG 80 
source of, GER 30, RAW 5 

Fissionable material 
see also Plutonium-239, Uranium-235, 

and Uranium-233 
definition of, BR 4, NPP 12, NRC 4 
heat content in 1 gram, NRC 22 
reactor production of, problems, BR 9 
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powering of, energy for, MSM 13 

Flow rate 
measurements using radioisotopes, 

R n 4 2 
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atomic number, weight, and symbol, 
NTG 72 

Food 
see also Seafoods and specific foods 

such as Meat and MUk 
alpha particle activity in, NIR 10 
preservation using radiation, AIA 19-21 
radiosteriUzation of, RII 37 

Forces 
types of basic, in universe, MSM 22 

Fort St. Vrain nuclear power plant 
see Reactor (Ft. St. Vrain) 

FORTRAN 
meaning of, COM 41 

Fossil fuel power plants 
fuel requkements for, daily, AEW 41 
thermal poUutants from, NPE 14, 20 

FossU fuels 
see Coal 

Fowl 
see Chickens 

France 
nuclear power program of, BR 35, 

NPP 45-46 
plasma R&D in, CNF 28 

Francium 
atomic number, weight, and symbol, 

NTG 72 
Francium-221 

decay and half-Ufe of, NTG 77 
Francium-223 

decay and half-life of, NTG 76 
Free radicals 

see Molecules 
Freon 

use in refrigeration, CRY 18 
Frequency 

definition, ISA 45 
Frisch, 0 . R. 

suggestion on disappearance of mass 
in uranium fission, FRE 6 

Fructose 
formation time in green plants, AIA 8 

Fruit 
preservation using radiation, AIA 20 

Fruit flies 
mutation studies of Hermann J. MuUer, 

NIR 13, GER 19-20 
saUvary gland ceU of, photo of 

section, GER 6 
Fuel (Thu-d) 

see Uramum-233 
Fuel cells 

development and principles of, 
DCE 24-25 

Fuel elements 
see Reactor fuel elements 

Fuel fabrication plants 
radioactive wastes from, RAW 5, 16 

Fuel reprocessing 
see Reprocessing plants 

Fuels 
see also Coal, Reactor fuels and 

specific reactor fuels 
definition, DCE 5 
utiUty company consumption of fuels, 

NRC 24 
Fungicides 

residue measurement using radio­
isotopes, AIA 17 

studies using radioactive tracers, 
AIA 9 

Fusion reactions 
see ControUed thermonuclear reactions 

FWPCA 
see Federal Water Pollution Control 

Administration 

Gabor, Dennis 
development of hologram, LAS 19 

GadoUnium 
atomic number, weight, and symbol, 

NTG 72 
Gadolinium-153 

half-Ufe and radiation, RII 20 
radiographs made using, RII 22 

Gages 
see Gauges 

GaUleo Galilei 
ideas on atoms, AEW 7 

GaUium 
atomic number, weight, and symbol, 

NTG 72 
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Gallium-vanadium alloys 
superconducting properties, CRY 46 

Gamma rays 
see also Photons 
definition of, NIR 4, PFR 3, RII 4, 

RIM 3 
occurrence, RII 19 
penetrabUity, NIR 8, RIM 8 

Gamma sources 
photo, RII 34 
photo of, at Argonne National Lab., 

YBR 51 
use in industrial radiography, RII 20 

Gas-cooled fast breeder 
see Reactor (GCFR) 

Gas-cooled reactors 
see Reactors (gas-cooled) 

Gas turbines 
use of radioisotopes in Brayton cycle, 

PFR 17 
Gaseous diffusion plants 

radioactive wastes from, RAW 5 
Gases 

see also Radioactive gases and specific 
gases, e.g.. Hydrogen 

Joule-Thomson effect of, CRY 19 
Gastrointestinal tract 

bleeding determination using chromium, 
RIM 18 

Gauges 
see also Thickness gauges 
future developments in, RII 40 
radioisotope, products using, RII 44-45 
radioisotope, pros andxons, RII 18 
uses of, RH 10-18 

Gauss 
meaning of, CRY 38 

GCFR 
see Reactor (GCFB) 

Geese 
banding of wUd, photo, NPE 4 

Geiger, Hans 
alpha scattering study, ISA 19, 22 
photo, ISA 19 

Geiger-Miiller counters 
see Radiation detectors 

GeU-Mann, Murray 
classification of elementary particles, 

MSM 38 

Generators 
see System for Nuclear AuxUiary Power 

and Thermoelectric power generators 
Genes 

definition, GER 6 
description, NIR 13 
dominant and recessive, meaning of, 

GER 7 
homozygous and heterozygous, meaning 

of, GER 7 
mutation of human sex cell, pos­

sibilities of, GER 21 
Genetic code 

definition, GER 6 
Genetic equUibrium 

definition, GER 1748 
Genetic load 

definition, GER 16-19, NIR 15 
Genetics 

see also Chromosomes, Genes, and 
Mutations 

radiation effects in, GER 1-46 
Geological formations 

high4evel radioactive waste storage, 
RAW 32-33 

intermediate4evel waste storage, 
RAW 37-38 

Gerlach, W. 
quantized electron spin experiment, 

MSM 14-15 

Germanium 
atomic number, weight, and symbol, 

NTG 72 

Germany, East 
nuclear power plants in, NPP 49 

Germany, Federal RepubUc of 
nuclear power program in, BR 36, 

38-40, NPP 4 8 4 9 
plasma R&D in, CNF 28 
sponsorship of American fast reactor, 

BR 30 

Germs 
see Bacteria 

Ginna nuclear power plant 
see Reactor (Robert Emmit Ginna) 

Glaser, Donald A. 
recipient of Nobel prize, 1960, NIR 

26, NRC 28 
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Glass 
mechanical properties at low tempera­

tures, CRY 36 
radioactive waste fixation in, RAW 32 

Glazes 
see Uranium glazes 

Glossary 
of nuclear terms, NTG 1-66 

Goats 
hair of, radiosterUization, RII 37 

Goeppert, Maria 
see Mayer, Maria Goeppert 

Gold 
atomic number, weight, and symbol, 

NTG 72 
Gold-198 

inertness in humans, RIM 40 
license quantities, RII 9 
treatment of human fluid accumula­

tion with, RIM 37-38 
use in tracing river flows, RII 8 

Gold coatings 
thickness determination, RII 17 

Gold mines 
neutrino detector in, photo, BAE 38 
proton stabUity experiments in, NIR 

33 
Goodyear Tke and Rubber Company 

construction of baUoon cloth bag for 
enclosing first reactor, FRE 13 

Goudsmit, Samuel 
ideas on electron spin quantum 

numbers, ISA 58 
Grain 

disinfesting using radiation, AIA 20 

Giams 
number in pound, APS 7 

Graphite 
block layers of, used in first reactor, 

NRC 51 
machining of bricks of, FRE 14 
use of moderator in gas-cooled reac­

tors, NPP 10 
use of neutron moderator in fkst 

reactor, FRE 15 
Grasshoppers 

see Insects 

Gravitational energy 
conversion to other forms of energy, 

DCE 6-7 

Gravity 
description and equation of, MSM 22-

24 
Great Britain 

see United Kingdom 
Greece 

ancient, ideas on matter, MSM 2 
phUosophers' concept of universe, 

ISA 6 
Green salt 

see Uranium fluoride 
Groves, Leslie R. 

appointment as dkector of the 
Manhattan Engineering District, 
FRE 13 

GuUiver project 
see Project GuUiver 

Gundremmingen Nuclear Power Station 
see Reactor (Gundremmingen) 

Guillemin, Victor 
statement on the universe, ISA 77 

h 
Hafnium 

atomic number, weight, and symbol, 
NTG 72 

Hahn, Otto 
discovery of fission, FRE 5-6, 29, 

N R C l 
photo, FRE 5 

Hair 
see under Goats 

Half4ife 
definifion of, NIR 9, NRC 76, PFR 3, 

RAW 10, RH 4, YBR 22 
HaUam reactor 

see Reactor (HaUam) 
Hals, Frans 

painting attributed to, determination 
as fake, BAE 34 

Hanford area 
radioactive equipment disposal at, 

RAW 39 
Hanford Engineer Works 

designed and operated by du Pont, 
FRE 16 

Hanford production faculties 
reactor coolant water treatment at, 

RAW 20 
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Gallium-vanadium aUoys 
superconducting properties, CRY 46 

Gamma rays 
see also Photons 
definition of, NIR 4, PFR 3, RII 4, 

RIM 3 
occurrence, RII 19 
penetrabUity, NIR 8, RIM 8 

Gamma sources 
photo, RII 34 
photo of, at Argonne National Lab., 

YBR 51 
use in industrial radiography, RII 20 

Gas-cooled fast breeder 
see Reactor (GCFR) 

Gas-cooled reactors 
see Reactors (gas-cooled) 

Gas turbines 
use of radioisotopes in Brayton cycle, 

PFR 17 
Gaseous diffusion plants 

radioactive wastes from, RAW 5 
Gases 

see also Radioactive gases and specific 
gases, e.g., Hydrogen 

Joule-Thomson effect of, CRY 19 
Gastrointestinal tract 

bleeding determination using chromium, 
RIM 18 

Gauges 
see also Thickness gauges 
future developments in, RII 40 
radioisotope, products using, RII 44-45 
radioisotope, pros andxons, RII 18 
uses of, RII 10-18 

Gauss 
meaning of, CRY 38 

GCFR 
see Reactor (GCFB) 

Geese 
banding of wild, photo, NPE 4 

Geiger, Hans 
alpha scattering study, ISA 19, 22 
photo, ISA 19 

Geiger-Miiller counters 
see Radiation detectors 

GeU-Mann, Murray 
classification of elementary particles, 

MSM 38 

Generators 
see System for Nuclear AuxUiary Power 

and Thermoelectric power generators 
Genes 

definition, GER 6 
description, NIR 13 
dominant and recessive, meaning of, 

GER 7 
homozygous and heterozygous, meaning 

of, GER 7 
mutation of human sex cell, pos-

sibUities of, GER 21 
Genetic code 

definition, GER 6 
Genetic equiUbrium 

definition, GER 17-18 
Genetic load 

definition, GER 16-19, NIR 15 
Genetics 

see also Chromosomes, Genes, and 
Mutations 

radiation effects in, GER 1-46 
Geological formations 

high4evel radioactive waste storage, 
RAW 32-33 

intermediate4evel waste storage, 
RAW 37-38 

Gerlach, W. 
quantized electron spin experiment, 

MSM 14-15 

Germanium 
atomic number, weight, and symbol, 

NTG 72 

Germany, East 
nuclear power plants in, NPP 49 

Germany, Federal Republic of 

nuclear power program in, BR 36, 
38-40, NPP 48-49 

plasma R&D in, CNF 28 
sponsorship of American fast reactor, 

BR 30 

Germs 
see Bacteria 

Ginna nuclear power plant 
see Reactor (Robert Emmit Gmna) 

Glaser, Donald A. 
recipient of Nobel prize, 1960, NIR 

26, NRC 28 
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Glass 
mechanical properties at low tempera­

tures, CRY 36 
radioactive waste fixation in, RAW 32 

Glazes 
see Uranium glazes 

Glossary 
of nuclear terms, NTG 1-66 

Goats 
hair of, radiosterUization, RII 37 

Goeppert, Maria 
see Mayer, Maria Goeppert 

Gold 
atomic number, weight, and symbol, 

NTG 72 
Gold-198 

inertness in humans, RIM 40 
license quantities, RII 9 
treatment of human fluid accumula­

tion with, RIM 37-38 
use in tracing river flows, RII 8 

Gold coatings 
thickness determination, RII 17 

Gold mines 
neutrino detector in, photo, BAE 38 
proton stability experiments in, NIR 

33 
Goodyear Tke and Rubber Company 

construction of baUoon cloth bag for 
enclosing first reactor, FRE 13 

Goudsmit, Samuel 
ideas on electron spin quantum 

numbers, ISA 58 
Grain 

disinfesting using radiation, AIA 20 

Grams 
number in pound, APS 7 

Graphite 
block layers of, used in first reactor, 

NRC 51 
machining of bricks of, FRE 14 
use of moderator in gas-cooled reac­

tors, NPP 10 
use of neutron moderator in fkst 

reactor, FRE 15 
Grasshoppers 

see Insects 

Gravitational energy 
conversion to other forms of energy, 

DCE 6-7 

Gravity 
description and equation of, MSM 22-

24 
Great Britain 

see United Kingdom 
Greece 

ancient, ideas on matter, MSM 2 
philosophers' concept of universe, 

ISA 6 
Green salt 

see Uranium fluoride 
Groves, Leslie R, 

appointment as dkector of the 
Manhattan Engineering District, 
FRE 13 

GuUiver project 
see Project Gulliver 

Gundremmingen Nuclear Power Station 
see Reactor (Gundremmingen) 

GuUlemin, Victor 
statement on the universe, ISA 77 

h 
Hafnium 

atomic number, weight, and symbol, 
NTG 72 

Hahn, Otto 
discovery of fission, FRE 5-6, 29, 

N R C l 
photo, FRE 5 

Hak 
see under Goats 

Half4ife 
definkion of, NIR 9, NRC 76, PFR 3, 

RAW 10, RH 4, YBR 22 
Hallam reactor 

see Reactor (Hallam) 
Hals, Frans 

painting attributed to, determination 
as fake, BAE 34 

Hanford area 
radioactive equipment disposal at, 

RAW 39 
Hanford Engineer Works 

designed and operated by du Pont, 
FRE 16 

Hanford production faculties 
reactor coolant water treatment at, 

RAW 20 
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Hanford production reactors 
see Reactors (production) 

Hanford Works 
see Pacific Northwest Laboratory 

Hanstein, H. B. 
studies on neutron emission by 

fissioning uranium, FRE 7,10 
Haxel, Otto 

ideas on nucleon numbers, ISA 86 
Health physicists 

definition, NIR 20 
Heart 

see also Cardiac pacemakers and 
Cardiovascular disease 

artificial, possibility of radioisotope 
powered, PFR 30-31 

cardiac output determination, RIM 16-
17 

plasma circulation determination, 
RIM 16 

Heat 
conversion into electricity, method, 

PFR 41-42 
radiations from, NIR 6 

Heat engine 
see Engines 

Heavy ion linear accelerator 
photo, ACC 41 

Heavy water 
see Deuterium oxide 

Heavy water reactors 
see Reactors (Heavy water) 

Height gauges 
radioisotope, products using, RII 45 

Heisenberg, Werner 
atomic nucleus ideas of, ISA 35 
photo, ISA 62 
recipient of Nobel prize, MSM 6 
uncertainty principle of, ISA 43, 61, 

MSM 7 
Helium 

atom of, sketch, AEW 22, NIR 3 
atomic number, weight, and symbol, 

NTG 72 
liquid, production of commercial, 

CRY 3 
liquid, properties of, CRY 42-46 
nuclear binding energy of, ISA 79 
nuclei, fusion in stars, ISA 80 
nuclei, identification as alpha 

particles, ACC 2-3 
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nucleus composition for, ISA 37 
properties, CRY 29 
use, CNG 7-9 
use as coolant in Fort St. Vrain 

reactor, BR 42 
use m gas-cooled breeder reactors, 

BR 17 
Helium nuclei 

see Alpha particles 
Hematopoietic system 

erythrocyte formation in, YBR 37 
radiation effects on, YBR 46 
treatment of radiation-damaged, 

YBR 65 
Hemorrhage 

definition, YBR 46 
Herbicides 

studies using radioactive tracers, 
AIA 10-11 

Heredity 
process of, GER 1-10 

Herschel, William 
discovery of infrared radiation, 

LAS 6 
Hertz 

definition, LAS 5 
Hibernation 

effects on radiation damage, YBR 56 
High energy physics 

see Accelerators 
High Temperature Gas-Cooled Reactor 

see Reactor (HTGC) 
HILAC 

see Heavy Ion Linear Accelerator 
Hilberry, Norman 

photo, FRE 12 
Historic landmark 

designation of EBR-1 as, BR 27 
Hofstadter, Robert 

photo of, ACC 40, APD 15 
Holland 

see Netherlands 
Hollerith, Herman 

use of punched cards for 1890 census, 
COM 17 

Holmium 
atomic number, weight, and symbol, 

NTG 72 
Holograms 

discovery, LAS 19 
production by lasers, LAS 1 

Holography 
explanation and uses of, LAS 20-23 

Holy Gran 
X-ray fluorescence analysis of 

purported, BAE 22 
Hormones 

studies of effect of, on animal fattening 
using tritium, AIA 13-14 

Horses 
evolution of, from Eocene to present, 

GER 14 
Hospitals 

AEC licenses for radioisotopes held 
by, RIM 5 

Hot cells 
fission products separation in, photo, 

RAW 9 
radioisotope handling in, RII 10 

Hot materials 
definition, RAW 17 

Human beings 
see also Populations 
age of, in U.S., NIR 16-17 
bone from radium dial painters, 

YBR 26, 27 
brains of, increase through mutations, 

GER 16 
cardiac pacemakers in, implantation by 

French and British doctors, PFR 30 
cells of, average number, GER 2 
chromosome number in, GER 3 
circulatory system construction 

detection, RIM 25 
concentration of fallout in, sites, 

YBR 30 
environment effects on genes of, 

GER 15 
erythema of skin, YBR 43 
fertilized ovum in, process of meiosis, 

GER 8-10 
fluid accumulations in, gold-198 

therapy, RIM 37-38 
gene mutation possibilities in sex 

cells, GER 21 
iron absorption measurement, RIM 

23-24 
maximum permissible dose of radia­

tion, YBR 52 
photo of girl in sun, NIR 5 
placenta previa determination, RIM 17 
poisoning, YBR 41 

radiation dose m U.S., GER 31, 37 
radiation effects, YBR 38-39 
radiation effects on, differences 

according to type, GER 29 
radiation effects on, reasons for, 

YBR 17 
radiation exposure of, maximum dose, 

GER 44-46 
radiodiagnosis using scanners, RIM 

11-13 
skull of, age determination, NIR 15 
teletherapy of, photo, RIM 41 
thyroid carcinoma in, photo of scan 

of, RIM 13 
thyroid of, photo of iodine-131 uptake, 

NIR 22 
total body water measurement in, 

RIM 29 
wastes created by, types, RAW 1 
whole-body counting of, photo, NIR 

19 
X-ray effects on, RIM 3 

Humboldt Bay Power Plant 
see Reactor (Humboldt Bay) 

Hungary 
electric power needed by, APS 3 
nuclear power plants in, NPP 48 

Hutchins, R. M, 
photo of, FRE 40 

Huygens, Christiaan 
development of wave theory of light, 

LASS 
Hydrogen 

atom of, mass, ISA 33 
atom of, sketch, ACC 5, AEW 22, 25, 

NIR 3 
atomic number and symbol, NTG 72 
atomic spectra of, ISA 44,48-49 
atomic weight, AEW 10, NTG 72 
electron orbitals of, ISA 69 
forms of molecular, CRY 33 
isotopes of, description, RII 3 
liquefaction plant, photo of, CRY 21 
hquid, photo of plant for producing 

CRY 34 
liquid, temperatures of, NRC 30 
hquid, uses, CRY 30-34 
mass comparison to electron, ISA 16 
nucleus composition for, ISA 37, 40 
nucleus of, name, ISA 32 
properties, CRY 29 
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Hanford production reactors 
see Reactors (production) 

Hanford Works 
see Pacific Northwest Laboratory 

Hanstein, H. B. 
studies on neutron emission by 

fissioning uranium, FRE 7, 10 
Haxel, Otto 

ideas on nucleon numbers, ISA 86 
Health physicists 

definition, NIR 20 
Heart 

see also Cardiac pacemakers and 
Cardiovascular disease 

artificial, possibility of radioisotope 
powered, PFR 30-31 

cardiac output determination, RIM 16-
17 

plasma circulation determination, 
RIM 16 

Heat 
conversion into electricity, method, 

PFR 41-42 
radiations from, NIR 6 

Heat engine 
see Engines 

Heavy ion linear accelerator 
photo, ACC 41 

Heavy water 
see Deuterium oxide 

Heavy water reactors 
see Reactors (Heavy water) 

Height gauges 
radioisotope, products using, RII 45 

Heisenberg, Werner 
atomic nucleus ideas of, ISA 35 
photo, ISA 62 
recipient of Nobel prize, MSM 6 
uncertainty principle of, ISA 43, 61 , 

MSM 7 
Helium 

atom of, sketch, AEW 22, NIR 3 
atomic number, weight, and symbol, 

NTG72 
liquid, production of commercial, 

CRY 3 
liquid, properties of, CRY 42-46 
nuclear binding energy of, ISA 79 
nuclei, fusion in stars, ISA 80 
nuclei, identification as alpha 

particles, ACC 2-3 
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nucleus composition for, ISA 37 
properties, CRY 29 
use, CNG 7-9 
use as coolant in Fort St. Vrain 

reactor, BR 42 
use in gas-cooled breeder reactors, 

BR 17 
Helium nuclei 

see Alpha particles 
Hematopoietic system 

erythrocyte formation in, YBR 37 
radiation effects on, YBR 46 
treatment of radiation-damaged, 

YBR 65 
Hemorrhage 

definition, YBR 46 
Herbicides 

studies using radioactive tracers, 
AIA 10-11 

Heredity 
process of, GER 1-10 

Herschel, William 
discovery of infrared radiation, 

LAS 6 
Hertz 

definition, LAS 5 
Hibernation 

effects on radiation damage, YBR 56 
High energy physics 

see Accelerators 
High Temperature Gas-Cooled Reactor 

see Reactor (HTGC) 
HILAC 

see Heavy Ion Linear Accelerator 
Hilberry, Norman 

photo, FRE 12 
Historic landmark 

designation of EBR-1 as, BR 27 
Hofstadter, Robert 

photo of, ACC 40, APD 15 
HoUand 

see Netherlands 
Hollerith, Herman 

use of punched cards for 1890 census, 
COM 17 

Holmium 
atomic number, weight, and symbol, 

NTG72 
Holograms 

discovery, LAS 19 
production by lasers, LAS 1 

Holography 
explanation and uses of, LAS 20-23 

Holy Grail 
X-ray fluorescence analysis of 

purported, BAE 22 
Hormones 

studies of effect of, on animal fattening 
using tritium, AIA 13-14 

Horses 
evolution of, from Eocene to present, 

GER 14 
Hospitals 

AEC licenses for radioisotopes held 
by, RIM 5 

Hot cells 
fission products separation in, photo, 

RAW 9 
radioisotope handhng in, RII 10 

Hot materials 
definition, RAW 17 

Human beings 
see also Populations 
age of, in U.S., NIR 16-17 
bone from radium dial painters, 

YBR 26, 27 
brains of, increase through mutations, 

GER 16 
cardiac pacemakers in, implantation by 

French and British doctors, PFR 30 
cells of, average number, GER 2 
chromosome number in, GER 3 
circulatory system construction 

detection, RIM 25 
concentration of fallout in, sites, 

YBR 30 
environment effects on genes of, 

GER 15 
erythema of skin, YBR 43 
fertilized ovum in, process of meiosis, 

GER 8-10 
fluid accumulations in, gold-198 

therapy, RIM 37-38 
gene mutation possibilities in sex 

cells, GER 21 
iron absorption measurement, RIM 

23-24 
maximum permissible dose of radia­

tion, YBR 52 
photo of girl in sun, NIR 5 
placenta previa determination, RIM 17 
poisoning, YBR 41 

radiation dose m U.S., GER 31, 37 
radiation effects, YBR 38-39 
radiation effects on, differences 

accoiding to type, GER 29 
radiation effects on, reasons for, 

YBR 17 
radiation exposure of, maximum dose, 

GER 44-46 
radiodiagnosis using scanners, RIM 

11-13 
skull of, age determination, NIR 15 
teletherapy of, photo, RIM 41 
thyroid carcinoma in, photo of scan 

of, RIM 13 
thyroid of, photo of iodine-131 uptake, 

NIR 22 
total body water measurement m, 

RIM 29 
wastes created by, types, RAW 1 
whole-body counting of, photo, NIR 

19 
X-ray effects on, RIM 3 

Humboldt Bay Power Plant 
see Reactor (Humboldt Bay) 

Hungary 
electric power needed by, APS 3 
nuclear power plants in, NPP 48 

Hutchins, R. M. 
photo of, FRE 40 

Huygens, Christiaan 
development of wave theory of light, 

LAS 5 
Hydrogen 

atom of, mass, ISA 33 
atom of, sketch, ACC 5, AEW 22, 25, 

NIR 3 
atomic number and symbol, NTG 72 
atomic spectra of, ISA 44, 48-49 
atomic weight, AEW 10, NTG 72 
electron orbitals of, ISA 69 
forms of molecular, CRY 33 
isotopes of, description, RII 3 
liquefaction plant, photo of, CRY 21 
liquid, photo of plant for producing 

CRY 34 
hquid, temperatures of, NRC 30 
liquid, uses, CRY 30-34 
mass comparison to electron, ISA 16 
nucleus composition for, ISA 37, 40 
nucleus of, name, ISA 32 
properties, CRY 29 
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spectrum of, electronic transitions, 
ISA 54 

use as particle source for first accelera­
tors, ACC 5 

Hydrogen-3 
see Tritium 

Hydrogen isotopes 
see also Deuterium and Tritium 
mass number of stable, AEW 26 
mass numbers, ISA 39 
names for, YBR 21 

Hygienists 
definition, NIR 13 

Hyperons 
decay of lambda, spark chamber 

picture, MSM 52 
definition, MSM 53 
production of omega in proton 

synchrotrons, ACC 27 
strangeness, MSM 19 

Hyperthyroidism 
screening test for, RIM 20 

1 
ICRP 

see International Commission on 
Radiological Protection 

Illinois 
Chicago, cosmic radiation measure­

ment, NIR 30 
radioactive waste burial in, RAW 23 

Immune response 
radiation effects on, YBR 38-39, 47 

Incandescence 
principles of, LAS 16 

India 
Kerala, natural radioactivity on 

humans at, GER 29 
Indian Point Nuclear Power Station 

see Reactor (Indian Point) 
Indium 

atomic number, weight, and symbol, 
NTG 72 

superconducting properties, CRY 46 
Industrial radiography 

see Radiography 
Industry 

radiation uses by, YBR 30 
radioisotope applications in, listing, 

RII 42-46 

radioisotope use in, disadvantages, 
RII 9 

Infrared radiation 
discovery, LAS 6 

Inheritance 
process of, GER 1-10 

Ink 
thickness determination on paper, 

RII 17 
Insecticides 

residue measurement using radio­
isotopes, AIA 17 

Insects 
see also Fruit flies 
bees, study of pollen transport using 

phosphorus-32, AIA 15-16 
flour beetle, life span of irradiated, 

YBR 53 
grasshoppers, travel traced by 

phosphorus-32, AIA 15 
mosquitos, study of travel using 

phosphorus-32, AIA 15 
predator control of, study using 

radioisotopes, AIA 16-17 
screwworm fly, control of, AIA 21 

Instruments 
see also specific instruments, e.g. 

Radiation detectors 
manufacturing of, radioisotope 

applications in, RII 1 
Insulators 

electron binding in, DCE 13 
Interactions 

see Forces 
Interferometry 

definition, LAS 20 
Interior, Dept. of 

thermal effects study under, NPE 17 
International Commission on 

Radiological Protection 
see also Federal Radiation Council 

and National Committee on Radia­
tion Protection and Measurements 

functions, APS 10-11 
guides for radiation exposure, YBR 31 
maximum permissible concentration 

of internal emitters, YBR 61 
relative biological effectiveness 

values of, YBR 57 
International Committee on Weights and 

Measures 
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recommended unit prefixes of, NTG 67 
Interrogation, Recording, Location 

system 
see IRLS under Navigational buoy 

Inverse-square law 
see Radiation dose 

Iodine 
atomic number, weight, and symbol, 

NTG 72 
Iodine-125 

half4ife and radiation energy, RII 20 
Iodine-129 

half-life, PFR 3, RAW 41 
radiation, RAW 41 

Iodine-131 
albumin-labeled with, for blood fiow 

tracing, AEW 31 
half-life of, NTG 80, RAW 41 
hazards of, in food chain, RAW 13 
license quantities, RII 9 
radiation, RAW 41 
serum albumin labeled, for brain 

tumor location, RIM 22-23 
uptake by patient, photo, NIR 22 
use in medicine, RIM 18 

Iodine-132 
half-life of, NTG 80 

Iodine isotopes 
use to study thyroid effect on egg 

and milk production, AIA 13 
Ion exchange 

use in processing low-level wastes, 
RAW 36 

Ionization 
definition, LAS 14, NIR 26 

Ionization chambers 
see Radiation detectors 

Ionizing radiation 
see also Alpha particles. Beta radiation. 

Cosmic radiation, Gamma radiation, 
and X-rays 

meaning, YBR 3 
Ions 

description of, ISA 8-9 
positive, definition, LAS 14 

Iridium 
atomic number, weight, and symbol, 

NTG 72 
Iridium-192 

half-life and radiation, RII 20 
license qtiantities, RII 9 

Iron 
atomic number and symbol, NTG 72 
atomic weight of, AEW 10, NTG 72 
brittleness of, effect of low tempera­

tures on, CRY 35 
human absorption of, measurement, 

RIM 23-24 
X-ray spectra, ISA 32 

Iron-55 
half-life and radiation, RAW 42, 

R n 2 0 
license quantities, RII 9 

Iron-56 
nuclei formation in stars, ISA 80 

Iron-59 
erythrocyte formation using, RIM 23 
half-life and radiation, RAW 42 
license quantities, RII 9 

Iron isotopes 
mass number of stable, AEW 26 

Irradiators 
see Radiation sources 

Isentropic processes 
definition, CRY 17 

Isochronous cyclotrons 
see Cyclotrons 

Isotope dilution analysis 
applications employing, RII 43 
use of, description, RII 32-33 

Isotopes 
see also specific isotopes and 

Radioisotopes 
definition, AEW 24, BR 4, ISA 39, 

NIR 3-4, PFR 2, RII 3, YBR 21 
discovery of, RIM 6 
mass numbers of, NTG 74-75 
mass numbers of, definition, CNF 6-8 
nuclide designations for, NTG 70 
number identified, ISA 41 

Isotopic power sources 
see System for Nuclear Auxiliary 

Power 
» 

«i 
Jacquaid, Joseph 

development of punched cards for 
use in machine control, COM 6 

Janus reactor 
see Reactor (Argonne Biological 

Research) 
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spectrum of, electronic transitions, 
ISA 54 

use as particle source for first accelera­
tors, ACC 5 

Hydrogen-3 
see Tritium 

Hydrogen isotopes 
see also Deuterium and Tritium 
mass number of stable, AEW 26 
mass numbers, ISA 39 
names for, YBR 21 

Hygienists 
definition, NIR 13 

Hyperons 
decay of lambda, spark chamber 

picture, MSM 52 
definition, MSM 53 
production of omega in proton 

synchrotrons, ACC 27 
strangeness, MSM 19 

Hyperthyroidism 
screening test for, RIM 20 

1 
ICRP 

see International Commission on 
Radiological Protection 

Illinois 
Chicago, cosmic radiation measure­

ment, NIR 30 
radioactive waste burial in, RAW 23 

Immune response 
radiation effects on, YBR 38-39, 47 

Incandescence 
principles of, LAS 16 

India 
Kerala, natural radioactivity on 

humans at, GER 29 
Indian Point Nuclear Power Station 

see Reactor (Indian Point) 
Indium 

atomic number, weight, and symbol, 
NTG 72 

superconducting properties, CRY 46 
Industrial radiography 

see Radiography 
Industry 

radiation uses by, YBR 30 
radioisotope applications in, listing, 

RII 42-46 
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radioisotope use in, disadvantages, 
RII 9 

Infrared radiation 
discovery, LAS 6 

Inheritance 
process of, GER 1-10 

Ink 
thickness determination on paper, 

RII 17 
Insecticides 

residue measurement using radio­
isotopes, AIA 17 

Insects 
see also Fruit flies 
bees, study of pollen transport using 

phosphorus-32, AIA 15-16 
flour beetle, life span of irradiated, 

YBR 53 
grasshoppers, travel traced by 

phosphorus-32, AIA 15 
mosquitos, study of travel using 

phosphorus-32, AIA 15 
predator control of, study using 

radioisotopes, AIA 16-17 
screwworm fly, control of, AIA 21 

Instruments 
see also specific instruments, e.g. 

Radiation detectors 
manufacturing of, radioisotope 

applications in, RII 1 
Insulators 

electron binding in, DCE 13 
Interactions 

see Forces 
Intetferometry 

definition, LAS 20 
Interior, Dept. of 

thermal effects study under, NPE 17 
International Commission on 

Radiological Protection 
see also Federal Radiation Council 

and National Committee on Radia­
tion Protection and Measurements 

functions, APS 10-11 
guides for radiation exposure, YBR 31 
maximum permissible concentration 

of internal emitters, YBR 61 
relative biological effectiveness 

values of, YBR 57 
International Committee on Weights and 

Measures 

recommended unit prefixes of, NTG 67 
Interrogation, Recording, Location 

system 
see IRLS under Navigational buoy 

Inverse-square law 
see Radiation dose 

Iodine 
atomic number, weight, and symbol, 

NTG 72 
Iodine-125 

half-life and radiation energy, RII 20 
Iodine-129 

half-life, PFR 3, RAW 41 
radiation, RAW 41 

Iodine-131 
albumin-labeled vwth, for blood flow 

tracing, AEW 31 
half-life of, NTG 80, RAW 41 
hazards of, in food chain, RAW 13 
license quantities, RII 9 
radiation, RAW 41 
serum albumin labeled, for brain 

tumor location, RIM 22-23 
uptake by patient, photo, NIR 22 
use in medicine, RIM 18 

Iodine-132 
half-life of, NTG 80 

Iodine isotopes 
use to study thyroid effect on egg 

and milk production, AIA 13 
Ion exchange 

use in processing low-level wastes, 
RAW 36 

Ionization 
definition, LAS 14, NIR 26 

Ionization chambers 
see Radiation detectors 

Ionizing radiation 
see also Alpha particles. Beta radiation. 

Cosmic radiation. Gamma radiation, 
and X-rays 

meaning, YBR 3 
Ions 

description of, ISA 8-9 
positive, definition, LAS 14 

Iridium 
atomic number, weight, and symbol, 

NTG 72 
Iridium-192 

half-life and radiation, RII 20 
license quantities, RII 9 

Iron 
atomic number and symbol, NTG 72 
atomic weight of, AEW 10, NTG 72 
brittleness of, effect of low tempera­

tures on, CRY 35 
human absorption of, measurement, 

RIM 23-24 
X-ray spectra, ISA 32 

Iron-55 
half-life and radiation, RAW 42, 

RH20 
license quantities, RII 9 

Iron-56 
nuclei formation in stars, ISA 80 

Iron-59 
erythrocyte formation using, RIM 23 
half-hfe and radiation, RAW 42 
license quantities, RII 9 

Iron isotopes 
mass number of stable, AEW 26 

Irradiators 
see Radiation sources 

Isentropic processes 
definition, CRY 17 

Isochronous cyclotrons 
see Cyclotrons 

Isotope dilution analysis 
applications employing, RII 43 
use of, description, RII 32-33 

Isotopes 
see also specific isotopes and 

Radioisotopes 
definition, AEW 24, BR 4, ISA 39, 

NIR 3-4, PFR 2, RII 3, YBR 21 
discovery of, RIM 6 
mass numbers of, NTG 74-75 
mass numbers of, definition, CNF 6-8 
nuclide designations for, NTG 70 
number identified, ISA 41 

Isotopic power sources 
see System for Nuclear Auxiliary 

Power 
9 

«P 
Jacquard, Joseph 

development of punched cards for 
use in machine control, COM 6 

Janus reactor 
see Reactor (Argonne Biological 

Research) 
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Japan 
nuclear power program of, NPP 46 
plasma R&D m, CNF 28 

Javan, Ali 
development of gas laser, LAS 42 

Jensen, J. Hans D. 
ideas on nucleon number, ISA 86 

Jezebel critical assemblies 
see Critical assemblies 

Johns Hopkins Univ. 
uranium fission energy release 

confirmation, FRE 7 
ecological study of, NPE 21-22 
study of water temperatures in 

coastal and estuaries, NPE 15 
Joint Committee on Atomic Energy 

see JCAE under Congress 
Joliot-Curie, Fr^d&ic 

confirmation of chain reaction, FRE 7 
discovery of neutron, contribution 

to, FRE 29 
photo, RIM 4 

Joliot-Curie, Irene 
photo, RIM 4 

Joule 
definition of, DCE 16, LAS 44 

Joule-Thomson effect 
in gases, CRY 19 

Jupiter 
space flight to, plans for, PFR 13-14 

ML 
Kaiser Wilhelm Inst., Berlin 

uranium fission discovery at, FRE 5 
Kansas 

electric power needed by, APS 3 
Lyons, high4evel waste storage 

experiment, RAW 33, 34-35 
Kaons 

see as K" under Mesons 
Karlsruhe Nuclear Research Center 

photo and activities, BR 38 
Karyotypes 

see Chromosomes 
Kastler, Alfred 

recipient of Nobel prize, LAS 29 
Keesom, W. H. 

discovery of helium superfluidity, 
CRY 41 

Kelvin 
meaning, CRY 6, DCE 11 

Kelvin, Lord 
see also Joule-Thomson effect 
concept of absolute zero, CRY 6 

Kentucky 
radioactive waste burial in, RAW 23 

Kerst, Donald W. 
construction of first betatron, ACC 31 
photo, ACC 31 

KEV 
definition, YBR 6 

Kinetic energy 
conversion to other forms of energy, 

DCE 6-7 
definition of, DCE 5, YBR 5 

Klystron 
see Electron tubes " 

KNK reactor 
see Reactor (KNK) 

Korean War 
wounded of, blood loss determination, 

RIM 16 
Krypton 

atomic number, weight, and symbol, 
NTG 72 

Krypton-85 
half4ife and radiation, RAW 41 
sulfur dioxide detection in air using 

device employing, RII 2 

1 
Laboratories 

see also Hot cells 
radioactive waste disposal, RAW 15 

Lake Michigan 
cosmic ray measurement on, NIR 1, 

28-30 
lack of deleterious effects from 

thermal pollutants in, NPE 20 
Lambda hyperons 

see Hyperons 
Landmarks 

see Historic landmarks 
Lanthanum 

atomic number, weight, and symbol, 
NTG 72 

Lanthanum-140 
see also Barium-140-lanthanum-140 
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half4ife of, NTG 80, RAW 41 
radiations of, RAW 41 

Lanthanum-magnesium crystals 
double nitrate type, for radiation 

target use, ACC 55 
Lao-tse 

statement on space, ISA 16 
Larynx 

cancer of, radiotherapy, RIM 31-32 
Lasers 

applications of, LAS 34-41 
chemical, principles, LAS 50 
development and uses of, LAS 1-52 
development of first, LAS 29-31 
effective energy of, LAS 22 
gas, development of, LAS 42 
gaseous, photos of, LAS 45-46 
liquid, development, LAS 44 
R&D funding for, in U. S., LAS 3 
ruby, power outputs of, LAS 44 
semiconductor, principles, LAS 46-47 
theory for, development of, LAS 29 
use with accelerators at Stanford 

Univ., ACC 43 
Easing 

definition, LAS 32-33 
Lavoisier, Antoine 

air composition, discovery of, ISA 6 
photo, ISA 7 

Lavoisier, Madame 
photo, ISA 7 

Lawrence, Ernest 0 . 
photo, ACC 17, BAE 25 
proposal of first cyclotron, ACC 11 
recipient of Nobel prize in physics, 

ACC 11 
Lawrence Berkeley Lab. 

bevation at, photo, ACC 28, 29 
discovery of omega mesons at, 

ACC 45 
discovery of plutonium at, FRE 10 
60-inch cyclotron at, photo, ACC 17 
184-inch cyclotron at, ACC 11 
linear accelerator at, photo, AEW 34 
plasma R&D by, CNF 43 
synchrocyclotrons at, photo and 

sketch, ACC 21 
Van de Graaff generator at, ACC 10 

Lawrence Livermore Lab. 
controlled thermonuclear device at, 

CNF 38 

plasma R&D by, CNF 44 
Lawrencium 

atomic number, weight, and symbol, 
NTG 72 

Lead 
atomic number, weight, and symbol, 

NTG 72 
superconducting properties, CRY 46 

Lead-206 
half4ife and radiation, RAW 40 
production from radioactive decay of 

uranium-238, NTG 77 
Lead-207 

half4ife and radiation, RAW 40 
production from radioactive decay of 

uranium-235, NTG 76 
Lead-208 

production from radioactive decay of 
thorium-232, NTG 76 

Lead-209 
decay and half4ife of, NTG 77 

Lead-210 
half-life and radiation, NTG 77, RAW 40 
separation from lead, early 

attempts, RII 24 
Lead-211 

half4ife and radiation, NTG 76, 
RAW 40 

Lead-212 
decay and half4ife of, NTG 76 

Lead-214 
decay and half-hfe of, NTG 77 

Lead alloys 
see Bismuth4ead alloys 

Leaks 
detection using radioisotopes, 

RII 42 
Lee, Tsung-Dao 

recipient of Nobel prize, MSM 36 
Leptons 

see also Electrons, Mesons, and 
Neutrinos 

properties, MSM 40 
types of, MSM 30-31, 35, 39 

LET 
see Linear energy transfer 

Lethal mutation 
see Mutation 

Leukemia 
casesinU. S.,FNT 33 
phosphorus-32 therapy induction of. 
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Japan 
nuclear power program of, NPP 46 
plasma R&D in, CNF 28 

Javan, Ali 
development of gas laser, LAS 42 

Jensen, J. Hans D. 
ideas on nucleon number, ISA 86 

Jezebel critical assemblies 
see Critical assemblies 

Johns Hopkins Univ. 
uranium fission energy release 

confirmation, FRE 7 
ecological study of, NPE 21-22 
study of water temperatures in 

coastal and estuaries, NPE 15 
Joint Committee on Atomic Energy 

see JCAE under Congress 
Joliot-Curie, Fr^d&ic 

confirmation of chain reaction, FRE 7 
discovery of neutron, contribution 

to, FRE 29 
photo, RIM 4 

Joliot-Curie, Irene 
photo, RIM 4 

Joule 
definition of, DCE 16, LAS 44 

Joule-Thomson effect 
in gases, CRY 19 

Jupiter 
space flight to, plans for, PFR 13-14 

ML 
Kaiser Wilhelm Inst., Berlin 

titanium fission discovery at, FRE 5 
Kansas 

electric power needed by, APS 3 
Lyons, high-level waste storage 

experiment, RAW 33, 34-35 
Kaons 

see as K° under Mesons 
Karlsruhe Nuclear Research Center 

photo and activities, BR 38 
Karyotypes 

see Chromosomes 
Kastler, Alfred 

recipient of Nobel prize, LAS 29 
Keesom, W. H. 

discovery of helium superfluidity, 
CRY 41 

Kelvin 
meaning, CRY 6, DCE 11 

Kelvin, Lord 
see also Joule-Thomson effect 
concept of absolute zero, CRY 6 

Kentucky 
radioactive waste burial in, RAW 23 

Kerst, Donald W. 
construction of first betatron, ACC 31 
photo, ACC 31 

KEV 
definition, YBR 6 

Kinetic energy 
conversion to other forms of energy, 

DCE 6-7 
definition of, DCE 5, YBR 5 

Klystron 
see Electron tubes ' 

KNK reactor 
see Reactor (KNK) 

Korean War 
wounded of, blood loss determination, 

RIM 16 
Krypton 

atomic number, weight, and symbol, 
NTG 72 

Krypton-85 
half4ife and radiation, RAW 41 
sulfur dioxide detection in air using 

device employing, RII 2 

1 
Laboratories 

see also Hot cells 
radioactive waste disposal, RAW 15 

Lake Michigan 
cosmic ray measurement on, NIR 1, 

28-30 
lack of deleterious effects from 

thermal pollutants in, NPE 20 
Lambda hyperons 

see Hyperons 
Landmarks 

see Historic landmarks 
Lanthanum 

atomic number, weight, and symbol, 
NTG 72 

Lanthanum-140 
see also Barium-140-lanthanum-140 
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half-life of, NTG 80, RAW 41 
radiations of, RAW 41 

Lanthanum-magnesium crystals 
double nitrate type, for radiation 

target use, ACC 55 
Lao-tse 

statement on space, ISA 16 
Larynx 

cancer of, radiotherapy, RIM 31-32 
Lasers 

applications of, LAS 34-41 
chemical, principles, LAS 50 
development and uses of, LAS 1-52 
development of first, LAS 29-31 
effective energy of, LAS 22 
gas, development of, LAS 42 
gaseous, photos of, LAS 45-46 
liquid, development, LAS 44 
R&D funding for, in U. S., LAS 3 
ruby, power outputs of, LAS 44 
semiconductor, principles, LAS 46-47 
theory for, development of, LAS 29 
use with accelerators at Stanford 

Univ., ACC 43 
Easing 

definition, LAS 32-33 
Lavoisier, Antoine 

air composition, discovery of, ISA 6 
photo, ISA 7 

Lavoisier, Madame 
photo, ISA 7 

Lawrence, Ernest 0 . 
photo, ACC 17, BAE 25 
proposal of first cyclotron, ACC 11 
recipient of Nobel prize in physics, 

ACC 11 
Lawrence Berkeley Lab. 

bevation at, photo, ACC 28, 29 
discovery of omega mesons at, 

ACC 45 
discovery of plutonium at, FRE 10 
60-inch cyclotron at, photo, ACC 17 
184-inch cyclotron at, ACC 11 
linear accelerator at, photo, AEW 34 
plasma R&D by, CNF 43 
synchrocyclotrons at, photo and 

sketch, ACC 21 
Van de Graaff generator at, ACC 10 

Lawrence Livermore Lab. 
controlled thermonuclear device at, 

CNF 38 

plasma R&D by, CNF 44 
Lawrencium 

atomic number, weight, and symbol, 
NTG 72 

Lead 
atomic number, weight, and symbol, 

NTG 72 
superconducting properties, CRY 46 

Lead-206 
half4ife and radiation, RAW 40 
production from radioactive decay of 

uranium-238, NTG 77 
Lead-207 

half4ife and radiation, RAW 40 
production from radioactive decay of 

uranium-235, NTG 76 
Lead-208 

production from radioactive decay of 
thorium-232, NTG 76 

Lead-209 
decay and half4ife of, NTG 77 

Lead-210 
half-Ufe and radiation, NTG 77, RAW 40 
separation from lead, early 

attempts, RII 24 
Lead-211 

half4ife and radiation, NTG 76, 
RAW 40 

Lead-212 
decay and half4ife of, NTG 76 

Lead-214 
decay and half4ife of, NTG 77 

Lead alloys 
see Bismuth4ead alloys 

Leaks 
detection using radioisotopes, 

RII 42 
Lee, Tsung-Dao 

recipient of Nobel prize, MSM 36 
Leptons 

see also Electrons, Mesons, and 
Neutrinos 

properties, MSM 40 
types of, MSM 30-31, 35, 39 

LET 
see Linear energy transfer 

Lethal mutation 
see Mutation 

Leukemia 
casesinU. S . ,FNT33 
phosphorus-32 therapy induction of, 
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RIM 37 
radiation4nduced, YBR 49 
radioinduced, incidence, YBR 53 
therapy with yttrium-90, YBR 66 

Leukocytes 
radiation dose on, low-dose, YBR 50 

Level gauges 
principles of, RII 18 
radioisotope, products using, 

RIMS 
Libraries 

use of, BAE 2-3 
Licenses 

radioisotope, quantities, RII 9 
Licensing 

see Nuclear power plants 
Light 

see also Infrared radiation, Lasers, 
Photons, and Ultraviolet radiation 

characteristics of, ISA 61 
coherent, production and properties, 

LAS 19-24 
components of, discovery, LAS 5 
electromagnetic theory of, ISA 48 
production and properties of, 

LAS 14-18 
spectrum of, LAS 6 
waves, discovery, LAS 5 

Lighthouse 
use of SNAP-7B device for 

electricity for, PFR 22, 50 
Linear accelerators 

see also Heavy Ion Linear Accelerator, 
Stanford Linear Accelerator 
Center 

development, ACC 38-43 
electron, at Stanford Univ., ACC 41 
interior of, photo, AEW 34 
photos, ACC 40, 4 1 , 42, 43 
use with BNL alternating gradient 

synchrotron, ACC 27 
Linear energy transfer 

description, YBR 8-15 
dose effects of, YBR 42 
particle penetration relationships 

to, YBR 14 
Linen 

ancient, photo of carbon-14-dated, 
BAE 16 

Lingen Nuclear Power Station 
see Reactor (Lingen) 

Liquid metal reactor 
see Reactor (LMFBR) 

Liquid metals 
R&D in France, BR 36 

Liquids 
level indicator for, photo, RII 16, 17 

Liquor 
see Alcoholic beverages 

Lithium 
atomic number, weight, and symbol, 

NTG 72 
atoms of, sketch, NIR 4 
nucleus composition for, ISA 37 
transmutation, ACC 6-7 

Liver 
function test, RIM 22 
time-lapse pictures of, RIM 22 

Los Alamos Fast Reactor 
see Reactor (Los Alamos fast) 

Los Alamos Scientific Lab. 
controlled thermonuclear devices, 

CNF 11,41 
critical assemblies at, BR 24 
plasma R&D by, CNF 44 

LRL 
see Lawrence Berkeley Lab. and 

Lawrence Livermore Lab. 
Lunar rocks 

see Moon 
Lutetium 

atomic number, weight, and symbol, 
NTG 72 

Luxembourg 
government and industry of, 

assistance on Weisweiler reactor, 
BR 40 

Lymph nodes 
see Hematopoietic system 

m 
Magnesium 

atomic number, weight, and symbol, 
NTG 72 

Magnetic drums 
for computers, description, 

COM 20-22 
Magnetic fields 

use for confining plasmas, CNF 
14-47 
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Magnetic mirror systems 
see Controlled thermonuclear 

devices 
Magnetic tapes 

of computers, COM 20-21 
Magnetohydrodynamics 

development and operating principles, 
DCE 19-22 

use of superconducting magnets 
with, CRY 5 

Magnets 
see also Electromagnets and Super­

conducting magnets 
energy forces in, CRY 15-16 

Maiman, T. H. 
development of first laser, LAS 29 

Man 
see Human beings 

Manganese 
atomic number, weight, and symbol, 

NTG 72 
X-ray spectra, ISA 32 

Manganese-56 
half4ife and radiation, RAW 42 

Manhattan Engineering District, U. S. 
Corps of Engineers 

activities, FRE 4 
establishment of, FRE 13 

Marcoule reactors 
see Reactor (Marcoule) 

Marine organisms 
see Organisms 

Mariner space probes 
mission and electric power sources 

of, PFR 14 
Mars 

landing on, plans for, PFR 14 
Ufe on, determination, RII 40 

Marsden, Ernest 
alpha scattering study of, ISA 19, 22 

Marshall, Leona Woods 
photo of, FRE 37 

Maser 
development of ammonia, LAS 26-27 

Mass 
conservation of, laws on, DCE 8-9 
definition, AEW 12 
relationship to energy, FRE 28 

Mass-energy equation, DCE 9, FRE 6, 
ISA 64, MSM 10 

Mass spectrometers 

use in determining atomic weight, 
ISA 23 

Massachusetts Inst, of Tech. 
development of analog computer at, 

COM 7-8 
Materials 

see also specific materials 
crystal and magnetic properties of, 

photo of equipment for deter­
mining, CRY 3 

Materials testing reactor 
see Reactor (Materials Testing) 

Mathematics 
numerical abbreviations in, NTG 68 

Matter 
description of, AEW 4 
fourth state of, CNF 10-11, DCE 21 
microstructure of, MSM 1-57 
statement of John Dalton on, ISA 5 

Mauchly, John W. 
computer development, digital, 

COM 9-10 
Maxwell, James Clerk 

light electromagnetic theory of, 
ISA 48 

Mayer, Maria Goeppert 
photo, ISA 87 
theory of nuclear shell model, 

ISA 86 
McMUlan, Edwin M. 

discovery of element 93, ACC 16 
photo, ACC 16,17 

M.D. Anderson Hospital and Tumor 
Institute 

teletherapy unit at, photo, RIM 41 
Measurements 

tolerances through the ages, RII 11 
Meat 

estimation of lean, in animals using 
radiopotassium, AIA 12-13 

preservation using radiation, AIA 20 
MED 

see Manhattan Engineering District 

Medical supphes 
radiosteriUzation, RII 37 

Medicine 
radiation exposures in, YBR 27 
radioisotopes use in, NIR 22 
use of lasers in, LAS 34 
uses of research reactors in, NRC 12 

Meiosis 
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RIM 37 
radiation4nduced, YBR 49 
radioinduced, incidence, YBR 53 
therapy with yttrium-90, YBR 66 

Leukocytes 
radiation dose on, low-dose, YBR 50 

Level gauges 
principles of, RII 18 
radioisotope, products using, 

RII 45 
Libraries 

use of, BAE 2-3 
Licenses 

radioisotope, quantities, RII 9 
Licensing 

see Nuclear power plants 
Light 

see also Infrared radiation. Lasers, 
Photons, and Ultraviolet radiation 

characteristics of, ISA 61 
coherent, production and properties, 

LAS 19-24 
components of, discovery, LAS 5 
electromagnetic theory of, ISA 48 
production and properties of, 

LAS 14-18 
spectrum of, LAS 6 
waves, discovery, LAS 5 

Lighthouse 
use of SNAP-7B device for 

electricity for, PFR 22, 50 
Linear accelerators 

see also Heavy Ion Linear Accelerator, 
Stanford Linear Accelerator 
Center 

development, ACC 38-43 
electron, at Stanford Univ., ACC 41 
interior of, photo, AEW 34 
photos, ACC 40, 41 , 42, 43 
use with BNL alternating gradient 

synchrotron, ACC 27 
Linear energy transfer 

description, YBR 8-15 
dose effects of, YBR 42 
particle penetration relationships 

to, YBR 14 
Linen 

ancient, photo of carbon-14-dated, 
BAE 16 

Lingefl Nuclear Power Station 
see Reactor (Lingen) 

Liquid metal reactor 
see Reactor (LMFBR) 

Liquid metals 
R&D in France, BR 36 

Liquids 
level indicator for, photo, RII 16, 17 

Liquor 
see Alcoholic beverages 

Lithium 
atomic number, weight, and symbol, 

NTG 72 
atoms of, sketch, NIR 4 
nucleus composition for, ISA 37 
transmutation, ACC 6-7 

Liver 
function test, RIM 22 
time-lapse pictures of, RIM 22 

Los Alamos Fast Reactor 
see Reactor (Los Alatnos fast) 

Los Alamos Scientific Lab. 
controlled thermonuclear devices, 

CNF 11,41 
critical assemblies at, BR 24 
plasma R&D by, CNF 44 

LRL 
see Lawrence Berkeley Lab. and 

Lawrence Livermore Lab. 
Lunar rocks 

see Moon 
Lutetium 

atomic number, weight, and symbol, 
NTG 72 

Luxembourg 
government and industry of, 

assistance on Weisweiler reactor, 
BR 40 

Lymph nodes 
see Hematopoietic system 

m 
Magnesium 

atomic number, weight, and symbol, 
NTG 72 

Magnetic drums 
for computers, description, 

COM 20-22 
Magnetic fields 

use for confining plasmas, CNF 
14-47 
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Magnetic mirror systems 
see Controlled thermonuclear 

devices 
Magnetic tapes 

of computers, COM 20-21 
Magnetohydrodynamics 

development and operating principles, 
DCE 19-22 

use of superconducting magnets 
with, CRY 5 

Magnets 
see also Electiomagnets and Super­

conducting magnets 
energy forces in, CRY 15-16 

Maiman, T. H. 
development of first laser, LAS 29 

Man 
see Human beings 

Manganese 
atomic number, weight, and symbol, 

NTG 72 
X-ray spectra, ISA 32 

Manganese-56 
half4ife and radiation, RAW 42 

Manhattan Engineering District, U. S. 
Corps of Engineers 

activities, FRE 4 
establishment of, FRE 13 

Marcoule reactors 
see Reactor (Marcoule) 

Marine organisms 
see Organisms 

Mariner space probes 
mission and electric power sources 

of, PFR 14 
Mars 

landing on, plans for, PFR 14 
life on, determination, RII 40 

Marsden, Ernest 
alpha scattering study of, ISA 19, 22 

Marshall, Leona Woods 
photo of, FRE 37 

Maser 
development of ammonia, LAS 26-27 

Mass 
conservation of, laws on, DCE 8-9 
definition, AEW 12 
relationship to energy, FRE 28 

Mass-energy equation, DCE 9, FRE 6, 
ISA 64, MSM 10 

Mass spectrometers 

use in determining atomic weight, 
ISA 23 

Massachusetts Inst, of Tech. 
development of analog computer at, 

COM 7-8 
Materials 

see also specific materials 
crystal and magnetic properties of, 

photo of equipment for deter­
mining, CRY 3 

Materials testing reactor 
see Reactor (Materials Testing) 

Mathematics 
numerical abbreviations in, NTG 68 

Matter 
description of, AEW 4 
fourth state of, CNF 10-11, DCE 21 
microstructure of, MSM 1-57 
statement of John Dalton on, ISA 5 

Mauchly, John W. 
computer development, digital, 

COM 9-10 
Maxwell, James Clerk 

light electromagnetic theory of, 
ISA 48 

Mayer, Maria Goeppert 
photo, ISA 87 
theory of nuclear shell model, 

ISA 86 
McMillan, Edwin M. 

discovery of element 93, ACC 16 
photo, ACC 16, 17 

M.D. Anderson Hospital and Tumor 
Institute 

teletherapy unit at, photo, RIM 41 
Measurements 

tolerances through the ages, RII 11 
Meat 

estimation of lean, in animals using 
radiopotassium, AIA 12-13 

preservation using radiation, AIA 20 
MED 

see Manhattan Engineering District 
Medical suppUes 

radiosterilization, RII 37 
Medicine 

radiation exposures in, YBR 27 
radioisotopes use in, NIR 22 
use of lasers in, LAS 34 
uses of research reactors in, NRC 12 

Meiosis 
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definition, GER 8 
Meitner, Lise 

fission calculations, FRE 6 
photo, BAE 14, FRE 5 

Mendeleev, Dmitri 
development of periodic table of 

elements, ISA 27 
photo, ISA 27 

Mendelevium 
atomic number, weight, and symbol, 

NTG 72 
Merchant vessels 

see Nuclear merchant ships and 
Savannah (N.S.) 

Mercury 
atomic number, weight, and symbol, 

NTG 72 
atomic weight, AEW 10 
superconducting properties, CRY 46 

Mercury isotopes 
mass number of stable, AEW 26 
naturally occurring, number, ISA 41 

Mesons 
creation from proton, MSM 11 
definition, MSM 53 
eta, inclusion in Gell-Mann chart, 

MSM 38 
k, strangeness, MSM 19 
k~, photo of proton interactions 

with, MSM 57 
k", spark chamber picture of decay 

of, MSM 52 
listing of unstable, decaying through 

strong nuclear interaction, MSM 43 
mu, creation by cosmic rays, MSM 11 
mu, lifetime of, MSM 13 
mu, synchrocyclotron experiments 

with, ACC 20, 22 
omega, discovery at LRL, ACC 45 
omega minus, production, MSM 57 
pi, decay, ACC 22 
pi, discovery and definition, ACC 20 
pi, experiments using synchrotrons, 

ACC 20, 22 
pi, isotopic spin, MSM 18-19 
pi, role in nuclear forces, ISA 84 
production and identification in 

LRL cyclotron, ACC 11 
types of, MSM 30-31 

Metabolism 
studies of plant, using radioactive 

tracers, AIA 4-8 
Metal chains 

laser cutting of, photo, LAS 43 
Metals 

see also specific metals 
electrical properties at low tempera­

tures, CRY 36-37 
electron binding in, DCE 13 
work function of, definition, 

DCE 16 
Metals industry 

tracer techniques, RII 46 
Meteorite 

thermoluminescence from, photo, 
NIR 41 

Meter 
definition, YBR 12 

Meterology 
see Navy Oceanographic and 

Meterological Automatic Device 
Metric system 

establishment in France, LAS 6 
Mev 

definition, ISA 78, RII 20, YBR 6 

MHD 
see Magnetohydrodynamics 

Mice 
effect of sex on radiation mutation, 

GER 42 
irradiation cages for, photo of 

0 R N L , G E R 4 1 
radiation dose effects, YBR 53 
radiation effects, photo, YBR 

48-49 
radiation mutation susceptibility, 

GER 40-43 
radiation sensitivity of, YBR 55 
sensitivity to neutron irradiation, 

YBR 63 
survival from photon and neutron 

radiation, YBR 47 
Microcurie 

definition, RAW 11, RII 9 
Microgram 

definition, AIA 13 
Microorganisms 

see Bacteria 
Microscope 

field ion, atoms in crystal viewed with, 
AEW 9, BAE 18 

Microwaves 

30 

definition, LAS 8 
Military application 

use of SNAP-ISA for, PFR 26-27, 51 
MUk 

production of, thyroid effect on, 
AIA 13 

phosphorus in, origin on, AIA 12 
Milling 

see Uranium milling 
Million electron volts 

see Mev 
Minerals 

see specific minerals, e.g. 
Pitchblende 

Mines 
see Gold mines and uranium mines 

Mitosis 
definition, GER 3, NRE 10 

Moderators 
see Reactor moderators 

Molecular vibration 
meaning, NIR 15 

Molecules 
free radicals, definition, GER 26, 

YBR 6 
ionizing radiation effects, YBR 6-7 

Mollusks 
see Oysters 

Molten Salt Reactor 
see Reactor (Molten Salt) 

Molten Salt Reactor Experiment 
see Reactor (MSRE) 

Molybdenum 
atomic number, weight, and symbol, 

NTG 72 
Molybdenum-99 

half4ife of, NTG 80 
Mongohsm 

definition of, GER 11 
Monitoring 

see Radiation monitoring 
Monkeys 

space radiation studies on, NIR 36 
Moon 

astronauts on, photo, AEW 33, 
BAE 10 

EASEP and AESOP on, PFR 12-13 
glass spherules from, photo, NIR 37 
light from, origin, NIR 39 
photo, PFR 1 
radiant heat from, in space, CRY 26 

radiation conditions on, NIR 36, 38 
radioisotope generator on, photo, 

AEW 33 
rock of, electron micrograph, NIR 43 
SNAP-27 on, photo, NRC 34 
thermoluminescence of, NIR 39, 40 

Moseley, Henry G. J. 
photo, ISA 30 

Mosquitos 
see Insects 

Mouse 
see Mice 

MSBR 
see Reactor (Molten Salt) 

MTR 
see Reactor (materials testing) 

MuUer, Hermann J. 
photo, NIR 13 
studies on fruit flies, GER 19-20, 34 

Muons 
see mu under Mesons 

Muscle 
potassium-40 content of, NIR 19 

Mutations 
definition, GER 10 
lethal, definition, GER 17 
number of, relationship to radiation 

dose, GER 34-36 
production in plants using radiation, 

AIA 18-19 
radiation, mice susceptibility, GER 40 
radiation induced, explanation, 

GER 26 
somatic, definition, GER 12-13 
spontaneous, definition, GER 13 

n 
N reactor 

see Reactors (Production) 
NAL 

see National Accelerator Lab. 
Napoleon 

poisoning of, YBR 41 
National Academy of Sciences 

assistance in formulating radiation 
protection standards, NPE 9 

National Accelerator Laboratory 
description, ACC 1, 27-29, 49, 52 
model, photo of, ACC 1 
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definition, GER 8 
Meitner, Lise 

fission calculations, FRE 6 
photo, BAE 14, FRE 5 

Mendeleev, Dmitri 
development of periodic table of 

elements, ISA 27 
photo, ISA 27 

Mendelevium 
atomic number, weight, and symbol, 

NTG 72 
Merchant vessels 

see Nuclear merchant ships and 
Savannah (N.S.) 

Mercury 
atomic number, weight, and symbol, 

NTG 72 
atomic weight, AEW 10 
superconducting properties, CRY 46 

Mercury isotopes 
mass number of stable, AEW 26 
naturally occurring, number, ISA 41 

Mesons 
creation from proton, MSM 11 
definition, MSM 53 
eta, inclusion in Gell-Mann chart, 

MSM 38 
k, strangeness, MSM 19 
k~, photo of proton interactions 

with, MSM 57 
k°, spark chamber picture of decay 

of, MSM 52 
listing of unstable, decaying through 

strong nuclear interaction, MSM 43 
mu, creation by cosmic rays, MSM 11 
mu, lifetime of, MSM 13 
mu, synchrocyclotron experiments 

with, ACC 20, 22 
omega, discovery at LRL, ACC 45 
omega minus, production, MSM 57 
pi, decay, ACC 22 
pi, discovery and definition, ACC 20 
pi, experiments using synchrotrons, 

ACC 20, 22 
pi, isotopic spin, MSM 18-19 
pi, role in nuclear forces, ISA 84 
production and identification in 

LRL cyclotron, ACC 11 
types of, MSM 30-31 

Metabolism 
studies of plant, using radioactive 

tracers, AIA 4-8 
Metal chains 

laser cutting of, photo, LAS 43 
Metals 

see also specific metals 
electrical properties at low tempera­

tures, CRY 36-37 
electron binding in, DCE 13 
work function of, definition, 

DCE 16 
Metals industry 

tracer techniques, RII 46 
Meteorite 

thermoluminescence from, photo, 
NIR 41 

Meter 
definition, YBR 12 

Meterology 
see Navy Oceanographic and 

Meterological Automatic Device 
Metric system 

establishment in France, LAS 6 
Mev 

definition, ISA 78, RII 20, YBR 6 
MHD 

see Magnetohydrodynamics 
Mice 

effect of sex on radiation mutation, 
GER 42 

irradiation cages for, photo of 
0RNL,GER41 

radiation dose effects, YBR 53 
radiation effects, photo, YBR 

48-49 
radiation mutation susceptibility, 

GER 40-43 
radiation sensitivity of, YBR 55 
sensitivity to neutron irradiation, 

YBR 63 
survival from photon and neutoon 

radiation, YBR 47 
Microcurie 

definition, RAW 11, RO 9 
Microgram 

definition, AIA 13 
Microorganisms 

see Bacteria 
Microscope 

field ion, atoms in crystal viewed with, 
AEW 9, BAE 18 

Microwaves 

30 

definition, LAS 8 
Military application 

use of SNAP-ISA for, PFR 26-27, 51 
MUk 

production of, thyroid effect on, 
AIA 13 

phosphorus in, origin on, AIA 12 
Milling 

see Uranium milling 
Million electron volts 

see Mev 
Minerals 

see specific minerals, e.g. 
Pitchblende 

Mines 
see Gold mines and uranium mines 

Mitosis 
definition, GER 3, NRE 10 

Moderators 
see Reactor moderators 

Molecular vibration 
meaning, NIR 15 

Molecules 
free radicals, definition, GER 26, 

YBR 6 
ionizing radiation effects, YBR 6-7 

Mollusks 
see Oysters 

Molten Salt Reactor 
see Reactor (Molten Salt) 

Molten Salt Reactor Experiment 
see Reactor (MSRE) 

Molybdenum 
atomic number, weight, and symbol, 

NTG 72 
Molybdenum-99 

ha!f4ife of, NTG 80 
Mongolism 

definition of, GER 11 
Monitoring 

see Radiation monitoring 
Monkeys 

space radiation studies on, NIR 36 
Moon 

astronauts on, photo, AEW 33, 
BAE 10 

EASEP and AESOP on, PFR 12-13 
glass spherules from, photo, NIR 37 
light from, origin, NIR 39 
photo, PFR 1 
radiant heat from, in space, CRY 26 

radiation conditions on, NIR 36, 38 
radioisotope generator on, photo, 

AEW 33 
rock of, electron micrograph, NIR 43 
SNAP-27 on, photo, NRC 34 
thermoluminescence of, NIR 39, 40 

Moseley, Henry G. J. 
photo, ISA 30 

Mosquitos 
see Insects 

Mouse 
see Mice 

MSBR 
see Reactor (Molten Salt) 

MTR 
see Reactor (materials testing) 

MuUer, Hermann J. 
photo, NIR 13 
studies on fruit flies, GER 19-20, 34 

Muons 
see mu under Mesons 

Muscle 
potassium-40 content of, NIR 19 

Mutations 
definition, GER 10 
lethal, definition, GER 17 
number of, relationship to radiation 

dose, GER 34-36 
production in plants using radiation, 

AIA 18-19 
radiation, mice susceptibility, GER 40 
radiation induced, explanation, 

GER 26 
somatic, definition, GER 12-13 
spontaneous, definition, GER 13 

n 
N reactor 

see Reactors (Production) 
NAL 

see National Accelerator Lab. 
Napoleon 

poisoning of, YBR 41 
National Academy of Sciences 

assistance in formulating radiation 
protection standards, NPE 9 

National Accelerator Laboratory 
description, ACC 1, 27-29, 49, 52 
model, photo of, ACC 1 
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National Bureau of Standards, 
Boulder, Colo. 

hydrogen liquefication plant of, 
photo, CRY 34 

National Committee on Radiation 
Protection and Measurements 

see also Federal Radiation CouncU 
and International Commission on 
Radiological Protection 

assistance in formulating radiation 
protection guides, NPE 9 

functions, APS 10-11 
National historic landmark 

designation of EBR-1 as, BR 27 
National Institutes of Health 

development of cardiac pacemakers, 
PFR 30 

National Laboratories 
see specific laboratories, e.g. 

Argonne National Lab., Lemont, lU. 
National Research Council 

comments on radiation, APS 9 
Natural background radiation 

see Background radiation 
Naval reactors 

see Reactors (Naval) 
Naval Research Lab. 

plasma R&D by, CNF 44 
Naval vessels 

aircraft carrier, NRC 26 
cruiser, NRC 26 
destroyer, NRC 26 
submarines, congressional authoriza­

tion, NRC 26 
submarines, nuclear propulsion, 

AEW 42 
submarines, photo, AEW 42, 

BAE 8, NRC 27 
submarines, photo at North Pole, 

BAE 6 
submarines, radiographic inspection 

ofhuU, RII21 
U.S.S. Enterprise, photo, NRC 28 
U.S.S. Long Beach, photo, NRC 28 

Navigation 
sateUites for, artists concept of new, 

PFR 13 
satellites for, failure, PFR 19 
satellites for ship, using SNAP 

devices, PFR 8,10 
Navigation beacon 

oil platform, SNAP-7F and SNAP-7B 
power source for, PFR 26, 50 

undersea, use of SNAP-7E as power 
source for, PFR 25-26, SO 

undersea, use of SNAP-21A 
as power source for, PFR 28, 51 

Navigational buoy 
containing SNAP-7B, photo, AEW 33 
IRLS, photo, PFR 30 
SNAP-7A used as power source for, 

PFR 21-22, 23, SO 
Navy Oceanographic Meteorological 

Automatic Device 
photo, BAE 49 
use of SNAP-7D for power source 

for, PFR 24-25, 50 
NCRP 

see National Committee on Radiation 
Protection and Measurements 

Needles 
for yttrium-90 pellet implantation, 

RIM 38-39 
Neodymium 

atomic number, weight, and symbol, 
NTG 72 

Neodymium-147 
half-Ufe of, NTG 80 

Neon 
atom of, representation of, ISA 21 
atomic number, weight, and symbol, 

NTG 72 
discovery of isotopes of, RIM 6 

Neon signs 
principles of, ISA 11 

Neoplasms 
see Brain tumors and Carcinoma 

Neptunium 
atomic number, weight, and symbol, 

NTG 72 
discovery, ACC 16 

Neptunium-237 
decay and half4ife of, NTG 77 

NERVA 
see Rocket reactors (NERVA) 

Nerve cells 
regeneration, YBR 37 

Netherlands 
government and industry assistance on 

Weisweiler (SNR) reactor, BR 40 
nuclear power plants in, NPP 48 
plasma R&D in, CNF 28 
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Neutrinos 
atomic emission of, explanation, 

ISA 38 
detector for solar, photo of tank for, 

BAE 38 
discovery, ACC 22, MSM 34 
experiment on, NIR 42 
rate of interaction, MSM 41-42 

Neutron activation analysis 
see Activation analysis 

Neutron capture therapy 
for brain tumors using boron-10, 

RIM 33-35 
schematic diagram of, RIM 33 

Neutrons 
see also Baryons 
ability to disintegrate atoms, FRE 29 
atomic mass units of, ISA 41 
characteristics, NIR 9 
definition, BR 4, NIR 3, RII 2 
definition of fast, BR 8 
definition of thermal, BR 8 
discovery, AEW 16-17, FRE 29, 

ISA 35, MSM 26 
emission by fissioning uranium, 

FRE 7,10 
LET effects of, YBR 15 
mass, AEW 17, YBR 5 
mice sensitivity to, YBR 63 
mice survival after irradiation, 

YBR 47 
nuclear forces on, ISA 83 
numbers of, required in breeding 

reactions, BR 6 
spin of, ISA 34 
wave properties formula for, ISA 65 

Neutrons (anti) 
discovery, ACC 44 

Nevada 
radioactive waste burial in, RAW 23 

New England 
electric power projected growth in, 

NPE 5 
New Mexico 

uranium open pit mine photo, 
RAWS 

New York 
state of, radioactive waste burial in, 

RAW 23 
Newton, Issac 

discovery of components of light, 

LASS 
ideas on atoms, AEW 7 

Nickel 
atomic number, weight, and symbol, 

NTG 72 
X-ray spectra, ISA 32 

NIH 
see National Institutes of Health 

Nimbus satellites 
see Satellites 

Nine Mile Point Nuclear Station 
see Reactor (Nine Mile Point) 

Niobium 
atomic number, weight, and symbol, 

NTG 72 
superconducting properties, CRY 46 

Niobium-9S 
half4ife of, NTG 80, RAW 41 
radiation of, RAW 41 

Niobium-tin alloys 
superconducting properties, CRY 46 

Niobium-titanium alloys 
superconducting properties, CRY 46 

Niobium-zirconium alloys 
superconducting properties, CRY 46 

Nitrogen 
atomic nucleus of, artificial 

disintegration, FRE 29 
atomic number and symbol, NTG 72 
atomic weight, AEW 10, NTG 72 
nucleus of, spin, ISA 34, 37 
separation plant for, photo, CRY 34 

Nitrogen-12 

half4ife of, PFR 3 

Nitrogen-16 
half4ife and radiation, RAW 42 

Nitrogen-17 
half-life and radiation, RAW 42 

Nitrogen isotopes 
mass number of stable, AEW 26 

Nitrogen (Uquid) 
properties and uses of, CRY 29-30 

Nobel prize 
for chemistry, 1908, ACC 3, NIR 24 
for chemistry, 1935, RIM 4 
for physics, 1901, NIR 7, RIM 1 
for physics, 1903, NIR 7 
for physics, 1921, LAS 25 
for physics, 1922, MSM 38 
for physics, 1932, MSM 6 
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National Bureau of Standards, 
Boulder, Colo, 

hydrogen liquefication plant of, 
photo, CRY 34 

National Committee on Radiation 
Protection and Measurements 

see also Federal Radiation Council 
and International Commission on 
Radiological Protection 

assistance in formulating radiation 
protection guides, NPE 9 

functions, APS 10-11 
National historic landmark 

designation of EBR-1 as, BR 27 
National Institutes of Health 

development of cardiac pacemakers, 
PFR 30 

National Laboratories 
see specific laboratories, e.g. 

Argonne National Lab., Lemont, 111. 
National Research Council 

comments on radiation, APS 9 
Natural background radiation 

see Background radiation 
Naval reactors 

see Reactors (Naval) 
Naval Research Lab. 

plasma R&D by, CNF 44 
Naval vessels 

aircraft carrier, NRC 26 
cruiser, NRC 26 
destroyer, NRC 26 
submarines, congressional authoriza­

tion, NRC 26 
submarines, nuclear propulsion, 

AEW 42 
submarines, photo, AEW 42, 

BAE 8, NRC 27 
submarines, photo at North Pole, 

BAE 6 
submarines, radiographic inspection 

of hull, RH 21 
U.S.S. Enterprise, photo, NRC 28 
V.S.S. Long Beach, photo, NRC 28 

Navigation 
satellites for, artists concept of new, 

PFR 13 
sateUites for, failure, PFR 19 
satellites for ship, using SNAP 

devices, PFR 8, 10 
Navigation beacon 

'' oU platform, SNAP-7F and SNAP-7B 
power source for, PFR 26, 50 

undersea, use of SNAP-7E as power 
source for, PFR 25-26, 50 

undersea, use of SNAP-21A 
as power source for, PFR 28, 51 

Navigational buoy 
containing SNAP-7B, photo, AEW 33 
IRLS, photo, PFR 30 
SNAP-7A used as power source for, 

PFR 21-22, 23, 50 
Navy Oceanographic Meteorological 

Automatic Device 
photo, BAE 49 
use of SNAP-7D for power source 

for, PFR 24-25, 50 
NCRP 

see National Committee on Radiation 
Protection and Measurements 

Needles 
for yttrium-90 peUet implantation, 

RIM 38-39 
Neodymium 

atomic number, weight, and symbol, 
NTG 72 

Neodymium-147 
half-Ufe of, NTG 80 

Neon 
atom of, representation of, ISA 21 
atomic number, weight, and symbol, 

NTG 72 
discovery of isotopes of, RIM 6 

Neon signs 
principles of, ISA 11 

Neoplasms 
see Brain tumors and Carcinoma 

Neptunium 
atomic number, weight, and symbol, 

NTG 72 
discovery, ACC 16 

Neptunium-237 
decay and half4ife of, NTG 77 

NERVA 
see Rocket reactors (NERVA) 

Nerve cells 
regeneration, YBR 37 

Netherlands 
government and industry assistance on 

Weisweiler (SNR) reactor, BR 40 
nuclear power plants in, NPP 48 
plasma R&D in, CNF 28 
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Neutrinos 
atomic emission of, explanation, 

ISA 38 
detector for solar, photo of tank for, 

BAE 38 
discovery, ACC 22, MSM 34 
experiment on, NIR 42 
rate of interaction, MSM 41-42 

Neutron activation analysis 
see Activation analysis 

Neutron capture therapy 
for brain tumors using boron-10, 

RIM 33-35 
schematic diagram of, RIM 33 

Neutrons 
see also Baryons 
ability to disintegrate atoms, FRE 29 
atomic mass units of, ISA 41 
characteristics, NIR 9 
definition, BR 4, NIR 3, RII 2 
definition of fast, BR 8 
definition of thermal, BR 8 
discovery, AEW 16-17, FRE 29, 

ISA 35, MSM 26 
emission by fissioning uranium, 

FRE 7, 10 
LET effects of, YBR 15 
mass, AEW 17, YBR 5 
mice sensitivity to, YBR 63 
mice survival after irradiation, 

YBR 47 
nuclear forces on, ISA 83 
numbers of, required in breeding 

reactions, BR 6 
spin of, ISA 34 
wave properties formula for, ISA 65 

Neutrons (anti) 
discovery, ACC 44 

Nevada 
radioactive waste burial in, RAW 23 

New England 
electric power projected growth in, 

NPE 5 
New Mexico 

uranium open pit mine photo, 
RAWS 

New York 
state of, radioactive waste burial in, 

RAW 23 
Newton, Issac 

discovery of components of light. 

LASS 
ideas on atoms, AEW 7 

Nickel 
atomic number, weight, and symbol, 

NTG 72 
X-ray spectra, ISA 32 

NIH 
see National Institutes of Health 

Nimbus satellites 
see Satellites 

Nine Mile Point Nuclear Station 
see Reactor (Nine Mile Point) 

Niobium 
atomic number, weight, and symbol, 

NTG 72 
superconducting properties, CRY 46 

Niobium-95 
half4ife of, NTG 80, RAW 41 
radiation of, RAW 41 

Niobium-tin aUoys 
superconducting properties, CRY 46 

Niobium-titanium alloys 
superconducting properties, CRY 46 

Niobium-zirconium alloys 
superconducting properties, CRY 46 

Nitrogen 
atomic nucleus of, artificial 

disintegration, FRE 29 
atomic number and symbol, NTG 72 
atomic weight, AEW 10, NTG 72 
nucleus of, spin, ISA 34, 37 
separation plant for, photo, CRY 34 

Nitrogen-12 
half4ife of, PFR 3 

Nitrogen-16 
half-hfe and radiation, RAW 42 

Nitiogen-17 
half-Ufe and radiation, RAW 42 

Nitrogen isotopes 
mass number of stable, AEW 26 

Nitrogen (Uquid) 
properties and uses of, CRY 29-30 

Nobel prize 
for chemistry, 1908, ACC 3, NIR 24 
for chemistry, 1935, RIM 4 
for physics, 1901, NIR 7, RIM 1 
for physics, 1903, NIR 7 
for physics, 1921, LAS 25 
for physics, 1922, MSM 38 
for physics, 1932, MSM 6 
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for physics, 1938, FRE 2, MSM 27 
for physics, 1939, ACC 11 
for physics, 1943, MSM 14 
for physics, 1945, MSM 33 
for physics, 1957, MSM 36 
for physics, 1960, NIR 26 
for physics, 1964, LAS 28 
forphysics, 1966, LAS29 

Noble gases 
see specific noble gases, e.g.. 

Krypton, Neon 
NobeUum 

atomic number, weight, and symbol, 
NTG 72 

NOMAD 
see Navy Oceanographic and Meteoro­

logical Automatic Device 
Nondestructive testing 

see Radiography and Ultrasonic 
tester 

North Pole 
nuclear submarine at, photo, BAE 6 

Nova Herculis 
see Stars 

N.S. Savannah 
see Savannah (N.S.) 

Nuclear batteries 
development and principles of, 

DCE 28-29 
Nuclear bombs 

see Nuclear weapons 
Nuclear chain reactions 

see Chain reactions 
Nuclear cow 

description, RIM 27 
Nuclear emulsions 

cosmic ray and Van AUen belt 
radiation tracts on, photo, GER 24 

fallout particles on, photo, GER 30 
natural radioactivity particle track, 

photo, GER 28 
principles of, diagram of, MSM 50 

Nuclear energy 
books on, listing, BAE 1-58 
conversion to other forms of energy, 

DCE 6-7 
development of, history, CNF 2-3 
equivalence of coal combustion, 

ISA 82 
Nuclear Engine for Rocket Vehicle 

AppUcation 

see Rocket reactors (NERVA) 
Nuclear explosions 

see also Nuclear weapons 
craters formed by, photo, AEW 45 

Nuclear explosions, peaceful 
possibUities, AEW 4 4 4 5 

Nuclear fission 
see Chain reactions and Fission 

Nuclear forces 
see Nuclear theory 

Nuclear fuels 
see Reactor fuels 

Nuclear fusion 
see ControUed thermonuclear 

reactions 
Nuclear industry 

experience of, APS 3 
Ucensing of, to dispose of radioactive 

wastes, RAW 43 
radiation dose in U. S., GER 37 

Nuclear merchant ships 
see also Savannah (N.S.) 
advantages, NRC 29 

Nuclear models 
liquid-drop, ISA 85-86 
sheU model, ISA 86 

Nuclear particles 
see Elementary particles 

Nuclear physics 
see also specific equipment for 

studying, e.g.. Accelerators; 
specific particles, e.g.. Elementary 
particles. Electrons, Protons, etc. 

use of research reactors in, NRC 12 
Nuclear power 

advantages, NRC 22 
costs, NPP 24-25 
development in U. S., APS 2-3 
importance, APS 2 
production, APS 0 
programs for, NRC 18-24 
projected capacity to year 2000, 

NPE 6 
projected use in year 2000, NPE 6 
use of, why, NPP 1-2 

Nuclear power plants 
see also Reactors 
accident prevention, APS 18-25 
construction permits, APS 29-32 
control of radioactive material 

during operation of, APS 13-18 
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cooling water flowing schematic 
diagram, NPE 12 

functioning of, description, AEW 
39-40 

JCAE statement on environmental 
protection, NPE 28 

licenses for operation, APS 30-31 
licensing, APS 29-32 
operation, experience in, APS 

32-35 
power-generating portion of, diagram 

of, NPP 6 
radioactive waste disposal at, 

RAW 18-20 
radioactivity release from, NPE 2 
reactor control room for, photo, 

NPP 23 
regulation, APS 29-32 
safety, APS 1-38 
vapor containment systems, APS 

25-29 
Nuclear propulsion 

see Naval vessels. Rocket reactors 
dind Savannah (N.S.) 

Nuclear reactions 
definition, AEW 34 

Nuclear rockets 
see Rocket reactors 

Nuclear submarines 
see Submarines 

Nuclear terms 
glossary of, NTG 1-66 

Nuclear Test Ban Treaty 
signing of, in 1963, GER 39 

Nuclear theory 
description of strong nuclear forces, 

ISA 83, MSM 26-27 
origin of nuclear forces, ISA 84 

Nuclear weapons 
development, GER 30 
principles, AEW 4 3 4 4 , ISA 81 

Nuclei 
see also Atoms 
description, MSM 26 
discovery of atomic, FRE 29 
interaction with nuclei, AEW 34 
spin, ISA 34 

Nucleons 
see also Neutrons and Protons 
definition, ACCl 8, ISA 78 
experiments with, in synchro­

cyclotrons, ACC 20 
properties, MSM 30 

Nucleons (antiparticles) 
see specific antiparticles, e.g.. 

Positrons 
Nucleus 

see under Atom 
Nuclides 

see Isotopes 
Nutrition 

studies of animal, using radioactive 
tracers, AIA 11-14 

studies of plant, using radioactive 
tiacers, AIA 4-8 

o 
Oak Ridge National Lab., Oak Ridge, 

Tenn. 
land burial of wastes, photo, RAW 23 
low4evel waste treatment, RAW 19 
mice irradiation cages at, photo, 

GER 41 
plasma R&D by, CNF 44 
pot calcination process of, for 

radioactive wastes, RAW 31 
radiation effects on salt study, 

RAW 33, 34-35 
radioisotope storage area of, photo, 

RII 38 
shale storage of intermediate-level 

wastes of, RAW 38 
thermonuclear reactor at, CNF 39 

Oak trees 
bark of, photo of dosimeters, 

NIR 25 
trunks of, radiation dosage to, 

NIR 25 
Oceans 

see also Atiantlc Ocean, Pacific 
Ocean, and Seawater 

bottom, accretion rate, NIR 16 
sampling of seawater, photo, NIR 16 
wavelengths in, definition, LAS 5 

Oconee Nuclear Power Plant 
see Reactor (Oconee) 

OU 
energy equivalency for uranium, 

NRC 22 
flow in pipes, tracer technique, 

RII 29 
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for physics, 1938, FRE 2, MSM 27 
for physics, 1939, ACC 11 
for physics, 1943, MSM 14 
for physics, 1945, MSM 33 
for physics, 1957, MSM 36 
for physics, 1960, NIR 26 
for physics, 1964, LAS 28 
for physics, 1966, LAS 29 

Noble gases 
see specific noble gases, e.g.. 

Krypton, Neon 
NobeUum 

atomic number, weight, and symbol, 
NTG 72 

NOMAD 
see Navy Oceanographic and Meteoro­

logical Automatic Device 
Nondestructive testing 

see Radiography and Ultrasonic 
tester 

North Pole 
nuclear submarine at, photo, BAE 6 

Nova Herculis 
see Stars 

N.S. Savannah 
see Savannah (N.S.) 

Nuclear batteries 
development and principles of, 

DCE 28-29 
Nuclear bombs 

see Nuclear weapons 
Nuclear chain reactions 

see Chain reactions 
Nuclear cow 

description, RIM 27 
Nuclear emulsions 

cosmic ray and Van AUen belt 
radiation tracts on, photo, GER 24 

fallout particles on, photo, GER 30 
natural radioactivity particle track, 

photo, GER 28 
principles of, diagram of, MSM 50 

Nuclear energy 
books on, listing, BAE 1-58 
conversion to other forms of energy, 

DCE 6-7 
development of, history, CNF 2-3 
equivalence of coal combustion, 

ISA 82 
Nuclear Engine for Rocket Vehicle 

AppUcation 

see Rocket reactors (NERVA) 
Nuclear explosions 

see also Nuclear weapons 
craters formed by, photo, AEW 45 

Nuclear explosions, peaceful 
possibilities, AEW 4 4 ^ 5 

Nuclear fission 
see Chain reactions and Fission 

Nuclear forces 
see Nuclear theory 

Nuclear fuels 
see Reactor fuels 

Nuclear fusion 
see Controlled thermonuclear 

reactions 
Nuclear industry 

experience of, APS 3 
licensing of, to dispose of radioactive 

wastes, RAW 43 
radiation dose in U. S., GER 37 

Nuclear merchant ships 
see also Savannah (N.S.) 
advantages, NRC 29 

Nuclear models 
liquid-drop, ISA 85-86 
shell model, ISA 86 

Nuclear particles 
see Elementary particles 

Nuclear physics 
see also specific equipment for 

studying, e.g.. Accelerators; 
specific particles, e.g.. Elementary 
particles. Electrons, Protons, etc. 

use of research reactors in, NRC 12 
Nuclear power 

advantages, NRC 22 
costs, NPP 24-25 
development in U. S., APS 2-3 
importance, APS 2 
production, APS 0 
programs for, NRC 18-24 
projected capacity to year 2000, 

NPE 6 
projected use in year 2000, NPE 6 
use of, why, NPP 1-2 

Nuclear power plants 
see also Reactors 
accident prevention, APS 18-25 
construction permits, APS 29-32 
control of radioactive material 

during operation of, APS 13-18 
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cooling water flowing schematic 
diagram, NPE 12 

functioning of, description, AEW 
39-40 

JCAE statement on environmental 
protection, NPE 28 

licenses for operation, APS 30-31 
Ucensing, APS 29-32 
operation, experience in, APS 

32-35 
power-generating portion of, diagram 

of, NPP 6 
radioactive waste disposal at, 

RAW 18-20 
radioactivity release from, NPE 2 
reactor control room for, photo, 

NPP 23 
regulation, APS 29-32 
safety, APS 1-38 
vapor containment systems, APS 

25-29 
Nuclear propulsion 

see Naval vessels. Rocket reactors 
and Savannah (N.S.) 

Nuclear reactions 
definition, AEW 34 

Nuclear rockets 
see Rocket reactors 

Nuclear submarines 
see Submarines 

Nuclear terms 
glossary of, NTG 1-66 

Nuclear Test Ban Treaty 
signing of, in 1963, GER 39 

Nuclear theory 
description of strong nuclear forces, 

ISA 83, MSM 26-27 
origin of nuclear forces, ISA 84 

Nuclear weapons 
development, GER 30 
principles, AEW 43-44, ISA 81 

Nuclei 
see also Atoms 
description, MSM 26 
discovery of atomic, FRE 29 
interaction with nuclei, AEW 34 
spin, ISA 34 

Nucleons 
see also Neutrons and Protons 
definition, ACC 18, ISA 78 
experiments with, in synchro­

cyclotrons, ACC 20 
properties, MSM 30 

Nucleons (antiparticles) 
see specific antiparticles, e.g.. 

Positrons 
Nucleus 

see under Atom 
Nuclides 

see Isotopes 
Nutrition 

studies of animal, using radioactive 
tracers, AIA 11-14 

studies of plant, using radioactive 
tracers, AIA 4-8 

o 
Oak Ridge National Lab., Oak Ridge, 

Tenn. 
land burial of wastes, photo, RAW 23 
low-level waste treatment, RAW 19 
mice irradiation cages at, photo, 

GER 41 
plasma R&D by, CNF 44 
pot calcination process of, for 

radioactive wastes, RAW 31 
radiation effects on salt study, 

RAW 33, 34-35 
radioisotope storage area of, photo, 

RII 38 
shale storage of intermediate4evel 

wastes of, RAW 38 
thermonuclear reactor at, CNF 39 

Oak trees 
bark of, photo of dosimeters, 

NIR 25 
trunks of, radiation dosage to, 

NIR 25 
Oceans 

see also Atlantic Ocean, Pacific 
Ocean, and Seawater 

bottom, accretion rate, NIR 16 
sampUng of seawater, photo, NIR 16 
wavelengths in, definition, LAS 5 

Oconee Nuclear Power Plant 
see Reactor (Oconee) 

Oil 
energy equivalency for uranium, 

NRC 22 
flow in pipes, tracer technique, 

RII 29 
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OU platform 
offshore, use of SNAP-7F and 

SNAP-7B power for navigation 
aids from, PFR 26, 50 

OU refinery 
catalyst mixing in, tracer determina­

tion, RII 30-32 
catalytic cracker at, photo, RII 30 
photo of, at night, RII 28 
tracer techniques used in, RII 29 

OU weUs 
tracer techniques used, RII 27 
weUhead control of, photo of, 

PFR 32 
Oldbury Nuclear Power Station 

see Reactor (Oldbury) 
Omega mesons 

see omega under Mesons 
Omega minus particles 

see Hyperons 
Onions 

radiation preservation of, costs, 
AIA 20 

Onnes, H. Kamerlingh 
discovery of superconductivity, 

CRY 41 
Oppenheimer, J. Robert 

statement on atomic physics, ISA 91 
Optical masers 

see Lasers 
Orbital electrons 

definition, ISA 23 
Ordinal number 

see Atomic number 
Organelles 

see CeUs 
Organisms 

freshwater sampUng at Hanford, 
photo, NPE 2 

marine, AEC study of South 
Biscayne Bay, NPE 15 

ORNL 
see Oak Ridge National Lab., Oak 

Ridge, Tenn. 
Osmium 

atomic number, weight, and symbol, 
NTG 72 

Oxygen 
atomic number, AEW 24, NTG 72 
atomic symbol, NTG 72 
atomic weight, AEW 10, NTG 72 

effects on radiosensitivity, YBR 56 
Uquid, use by steel industry, CRY 1 
properties and uses, CRY 29 
separation plant for, photo, CRY 34 

Oxygen-16 
nuclei formation in stars, ISA 80 

Oxygen-19 
half4ife and radiation, RAW 42 

Oxygen isotopes 
mass number of radioactive, AEW 37 
mass number of stable, AEW 26, 

ISA 39,40 
neutrons in, AEW 24 

Oyster Creek Nuclear Power Station 
see Reactor (Oyster Creek) 

Oysters 
zinc-65 uptake by, RAW 13 

Ozone 
rat detection of, YBR 63 

P 
Pacemakers 

see Cardiac pacemakers 
Pacific Northwest Lab., Richland, Wash, 

development of mathematical 
simulation of river temperature, 
NPE 15 

spray calcination process of, for 
radioactive wastes, RAW 31 

Pacific Northwest Water Laboratory, 
CorvaUis, Ore. 

thermal effects studies at, NPE 16 
Pacific Ocean 

floor of, dating core from, NIR 25 
Paintings 

fake, determination using 
polonium-210 and radium-226, 
BAE 34 

Palisades Nuclear Power Station 
see Reactor (Palisades) 

PaUadium 
atomic number, weight, and symbol, 

NTG 72 
Paneth, Frederick A. 

attempts to separate radium D, 
RII 24 

Paper 
ink thickness determination on, RII 17 

Paper cUp 
microdrUling of, photo, LAS 52 
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Particle accelerators 
see Accelerators 

Particles 
see Charged particles. Elementary 

particles and specific particles, 
e.g.. Mesons 

Pascal, Blaise 
development of mechanical 

computet, COM 4-5 
Patents 

see U. S. patents 
PauU, Wolfgang 

exclusion principle of, ISA 72 
photo, ISA 73 
recipient of Nobel prize, 1945, 

MSM 33 
Peach Bottom Atomic Power Station 

see Reactor (Peach Bottom) 
Pennsylvania 

Harrisburg, natural radioactivity on 
humans at, GER 29 

Pittsburgh, photo of Ughts in, BAE 21, 
NRC 19 

Pennsylvania, Univ. 
photoscanner developed at, photo, 

RIM 9 
Periodic Table 

see Elements 
Pesticides 

residue measurement using 
radioisotopes, AIA 17 

PFR 
see Reactor (PFR) 

Phenix Reactor 
see Reactor (Phenix) 

Phosphorus 
atomic number, weight, and symbol, 

NTG 72 
Phosphorus-32 

fish uptake of, RAW 13 
half-life, RAW 42, RIM 35 
license quantities, RII 9 
medical uses of, RIM 24-25 
poUen transport study using, AIA 

15-16 
polycythemia vera therapy using, 

RIM 35-36, YBR 67-68 
radiation, RAW 42 
use in cow's mUk studies, AIA 12 
use in fertUizer-uptake studies, 

AIA 4 

use in hen's egg studies, AIA 12 
use in studying insect travel, AIA 15 

Photoelectric effect 
description of, ISA 13 

Photographic emulsions 
see Nuclear emulsions 

Photographic fUm detectors 
see Radiation detectors 

Photography 
three dimensional, production of 

holograms, LAS 1 
Pittsburgh 

see Pennsylvania 
Photons 

description, NIR 4 
energy levels of, LAS 17, MSM 13 
energy of, received from sun, 

DCE 26 
excitation of, in lasers, LAS 33 
LET effects of, YBR 15 
mice survival after irradiation, 

YBR 47 
Photoscanner 

see under Radiation detectors 
Photosynthesis 

see Plants 
Physics 

see also Nuclear physics and Solid 
state physics 

Nobel prize in, 1901, NIR 7, RIM 1 
Nobel prize in, 1903, NIR 7 
Nobel prize in, 1921, LAS 25 
Nobel prize in, 1922, MSM 38 
Nobelprizein, 1932, MSM 6 
Nobel prize in, 1938, FRE 2, MSM 27 
Nobel prize in, 1939, ACC 11 
Nobel prize in, 1943, MSM 14 
Nobel prize in, 1945, MSM 33 
Nobel prize in, 1957, MSM 36 
Nobel prize in, 1960, NIR 26 
Nobel prize in, 1964, LAS 28 
Nobel prize in, 1966, LAS 29 

Physics (high energy) 
see Accelerators 

Pigs 
see Swine 

PUes 
see also Nuclear power plants and 

Reactors 
definition, FRE 3 
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Oil platform 
offshore, use of SNAP-7F and 

SNAP-7B power for navigation 
aids from, PFR 26, SO 

OU refinery 
catalyst mixing in, tracer determina­

tion, RII 30-32 
catalytic cracker at, photo, RII 30 
photo of, at night, RII 28 
tracer techniques used in, RII 29 

OU weUs 
tracer techniques used, RII 27 
weUhead control of, photo of, 

PFR 32 
Oldbury Nuclear Power Station 

see Reactor (Oldbury) 
Omega mesons 

see omega under Mesons 
Omega minus particles 

see Hyperons 
Onions 

radiation preservation of, costs, 
AIA 20 

Onnes, H. Kamerlmgh 
discovery of superconductivity, 

CRY 41 
Oppenheimer, J. Robert 

statement on atomic physics, ISA 91 
Optical masers 

see Lasers 
Orbital electrons 

definition, ISA 23 
Ordinal number 

see Atomic number 
Organelles 

see CeUs 
Organisms 

freshwater samphng at Hanford, 
photo, NPE 2 

marine, AEC study of South 
Biscayne Bay, NPE IS 

ORNL 
see Oak Ridge National Lab., Oak 

Ridge, Tenn. 
Osmium 

atomic number, weight, and symbol, 
NTG 72 

Oxygen 
atomic number, AEW 24, NTG 72 
atomic symbol, NTG 72 
atomic weight, AEW 10, NTG 72 

effects on radiosensitivity, YBR 56 
Uquid, use by steel industry, CRY 1 
properties and uses, CRY 29 
separation plant for, photo, CRY 34 

Oxygen-16 
nuclei formation in stars, ISA 80 

Oxygen-19 
half4ife and radiation, RAW 42 

Oxygen isotopes 
mass number of radioactive, AEW 37 
mass number of stable, AEW 26, 

ISA 39, 40 
neutrons in, AEW 24 

Oyster Creek Nuclear Power Station 
see Reactor (Oyster Creek) 

Oysters 
zinc-65 uptake by, RAW 13 

Ozone 
rat detection of, YBR 63 

P 
Pacemakers 

see Cardiac pacemakers 
Pacific Northwest Lab., Richland, Wash, 

development of mathematical 
simulation of river temperature, 
NPE 15 

spray calcination process of, for 
radioactive wastes, RAW 31 

Pacific Northwest Water Laboratory, 
Corvallis, Ore. 

thermal effects studies at, NPE 16 
Pacific Ocean 

floor of, dating core from, NIR 25 
Paintings 

fake, determination using 
polonium-210 and radium-226, 
BAE 34 

Palisades Nuclear Power Station 
see Reactor (Palisades) 

PaUadium 
atomic number, weight, and symbol, 

NTG 72 
Paneth, Frederick A. 

attempts to separate radium D, 
RII 24 

Paper 
ink thickness determination on, RII 17 

Paper cUp 
microdrUling of, photo, LAS 52 
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Particle accelerators 
see Accelerators 

Particles 
see Charged particles. Elementary 

particles and specific particles, 
e.g.. Mesons 

Pascal, Blaise 
development of mechanical 

computer, COM 4-5 
Patents 

see U. S. patents 
PauU, Wolfgang 

exclusion principle of, ISA 72 
photo, ISA 73 
recipient of Nobel prize, 1945, 

MSM 33 
Peach Bottom Atomic Power Station 

see Reactor (Peach Bottom) 
Pennsylvania 

Harrisburg, natural radioactivity on 
humans at, GER 29 

Pittsburgh, photo of lights in, BAE 21, 
NRC 19 

Pennsylvania, Univ. 
photoscanner developed at, photo, 

RIM 9 
Periodic Table 

see Elements 
Pesticides 

residue measurement using 
radioisotopes, AIA 17 

PFR 
see Reactor (PFR) 

Phenix Reactor 
see Reactor (Phenix) 

Phosphorus 
atomic number, weight, and symbol, 

NTG 72 
Phosphorus-32 

fish uptake of, RAW 13 
half-life, RAW 42, RIM 35 
license quantities, RII 9 
medical uses of, RIM 24-25 
poUen transport study using, AIA 

15-16 
polycythemia vera therapy using, 

RIM 35-36, YBR 67-68 
radiation, RAW 42 
use in cow's mUk studies, AIA 12 
use in fertUizer-uptake studies, 

AIA 4 

use in hen's egg studies, AIA 12 
use in studying insect travel, AIA 15 

Photoelectric effect 
description of, ISA 13 

Photographic emulsions 
see Nuclear emulsions 

Photographic fUm detectors 
see Radiation detectors 

Photography 
three dimensional, production of 

holograms, LAS 1 
Pittsburgh 

see Pennsylvania 
Photons 

description, NIR 4 
energy levels of, LAS 17, MSM 13 
energy of, received from sun, 

DCE 26 
excitation of, in lasers, LAS 33 
LET effects of, YBR IS 
mice survival after irradiation, 

YBR 47 
Photoscanner 

see under Radiation detectors 
Photosynthesis 

see Plants 
Physics 

see also Nuclear physics and Solid 
state physics 

Nobel prize in, 1901, NIR 7, RIM 1 
Nobel prize in, 1903, NIR 7 
Nobel prize in, 1921, LAS 25 
Nobel prize in, 1922, MSM 38 
Nobelprizein, 1932, MSM6 
Nobel prize in, 1938, FRE 2, MSM 27 
Nobel prize in, 1939, ACC 11 
Nobel prize in, 1943, MSM 14 
Nobel prize in, 1945, MSM 33 
Nobel prize in, 1957, MSM 36 
Nobel prize in, 1960, NIR 26 
Nobel prize in, 1964, LAS 28 
Nobel prize in, 1966, LAS 29 

Physics (high energy) 
see Accelerators 

Pigs 
see Swine 

PUes 
see also Nuclear power plants and 

Reactors 
definition, FRE 3 
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PUgrim Nuclear Power Station 
see Reactor (PUgrim) 

Pi-mesons 
see pi under Mesons 

Pinch effect 
use for confining plasmas, 

CNF 24-28 
Pioneer F space probe 

structural model of, photo, PFR 15 
Pioneer space probes 

mission and electric power sources, 
PFR 13-14 

Pioneer 6, photo, NIR 36 
radioisotope generator for, facts 

concerning, PFR 51 
Pions 

see as pi under Mesons 
PipeUnes 

oil flow in, measurement using 
radioisotopes, RII 29 

Piqua Reactor 
see Reactor (Piqua) 

Piston rings (radioactive) 
instaUation in diesel engine, photo, 

RII 26 
Pistons 

aluminum, radiographs of, RII 22 
wear tests employing radioisotopes, 

RII 24-26 
Pitchblende 

radioactivity in, discovery of, ACC 2 
separation of radium from, ACC 2 

Pituitary gland 
yttrium-90 peUets in, RIM 39, 40 

Placenta previa 
see Pregnancy 

Planck, Max 
photo, ISA 47 
quantum theory of radiation, ISA 46 

Planck's constant 
description of, LAS 15 

Planets 
see specific planets, e.g.. Earth, 

Jupiter and Mars 
Plankton 

trap for, photo, NPE 8 
Plants 

costs of diseases of, AIA 9 
disease control studies using 

radioactive tracers, AIA 8-9 
growth of, natural radiation effects 

on, NIR 25 
nutrition and metabolism studies of, 

use of tracer techniques in, 
AIA 4-8 

photosynthesis in, studies with 
radioisotopes, AIA 8 

production of new, using radiation, 
AIA 18-19 

Plasmas 
see also ControUed thermonuclear 

reactions 
confinement by magnetic fields, 

CNF 1447 
cusped geometry of magnetic 

confinement of, CNF 42 
definition of, CNF 10-11, DCE 17 
description, CNF 10-11 
deuterium, laser shadowgram of, 

LAS 39 
diagnostic techniques, CNF 22-24 
formation, CNF 21-22 
heating, CNF 22 
heating by lasers, LAS 40 
instabUities, CNF 20 
magnetic mirror systems for 

confining, CNF 3341 
pinch, systems for confining, 

CNF 24-28 
pinch instabUities, CNF 26-27 
pinched, photos of, CNF 26 
research on, CNF 2447 
SteUarator systems for confining, 

CNF 28-32 
Plastic detectors 

see under Radiation detectors 
Plastics 

see also Polyethylene 
mechanical properties at low 

temperatures, CRY 36 
production using lasers, LAS 38 

Platinum 
atomic number, weight, and symbol, 

NTG 72 
Platinum coatings 

thickness determination, RII 17 
Plowshare project 

see Nuclear explosions, peaceful 
Plutonium 

atomic number, weight, and symbol, 
NTG 72 

beagle inhalation studies, YBR 58 
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discovery of, FRE 10 
production in cyclotron, ACC 18 

Plutonium-238 
fuel of RTG for Mariner space probes, 

PFR 14 
fuel of RTG for Pioneer space 

probes, PFR 14 
fuelofSNAP-19,PFR12 
half-life, PFR 39, 50-51 
properties as RTG fuel, PFR 39 
use in cardiac pacemakers, PFR 29 
use in SNAP-3A, PFR 9 

Plutonium-239 
concentration in man, site of, 

YBR 30 
half-life and radiation, YBR 60 
maximum permissible concenUation, 

YBR 61 
neuteon absorption in, neutions 

produced from, BR 7 
production in nuclear reactors, 

AEW 41 
Plutonium-240 

decay and half-life of, NTG 77 
Plutonium-241 

neutron absorption in, neutions 
produced from, BR 7 

production of, method, BR 5 
Plutonium dioxide-uranium 

dioxide system 
use in breeder reactors, BR 15 

PoUen 
studies of transport of, by insects 

using phosphorus-32, AIA 15-16 
Polonium 

atomic number, weight, and symbol, 
NTG 72 

Polonium-210 
decay, NTG 77 
half-life, NTG 77, PFR 39, SO, 

RAW 40 
occurrence in cigarette smoke, 

NIR 19 
properties as RTG fuel, PFR 39 
radiation, RAW 40 
use in determining painting 

authenticity, BAE 34 
use in SNAP-3, PFR 6 

Polonium-211 
decay and half-life of, NTG 76 

Polonium-212 

decay and half-Ufe of, NTG 76 
Polonium-213 

decay and half-Ufe of, NTG 77 
Polonium-214 

decay, NTG 77 
half4ife and radiation, NTG 77, 

RAW 40 
Polonium-215 

decay, NTG 76 
half4ife and radiation, NTG 76, 

RAW 40 
Polonium-216 

decay and half4ife of, NTG 76 
Polonium-218 

decay and half-Ufe of, NTG 77 
Polycythemia vera 

characterization of disease, YBR 67 
phosphorus-32 therapy, RIM 35, 

YBR 67-68 
Polyethylene 

radiation treatment, RII 36 
Polymers 

use in concretes, BAE 17 
Polyploidy 

see Chromosomes 
Populations 

projected, in U. S. to year 2000, 
NPE 6 

radioactive material hazards to, 
AEC responsibiUty, RAW 3 

Positrons 
definition, NIR 7, RIM 14 

Potassium 
atomic number, weight, and symbol, 

NTG 72 
Potassium40 

content in cattle muscle, NIR 18 
detection in Lake Michigan, 

NIR 29-30 
radiation from, NIR 6 
use to estimate lean meat in animals, 

AIA 12-13 
Potatoes 

cost of preservation by irradiation, 
AIA 20-21 

photo of ktadiated and non-
irradiated, BAE 45 

Potential energy 
see Energy 

Pound 
number of grams m, APS 7 
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PUgrim Nuclear Power Station 
see Reactor (PUgrim) 

Pi-mesons 
see pi under Mesons 

Pinch effect 
use for confining plasmas, 

CNF 24-28 
Pioneer F space probe 

structural model of, photo, PFR 15 
Pioneer space probes 

mission and electric power sources, 
PFR 13-14 

Pioneer 6, photo, NIR 36 
radioisotope generator for, facts 

concerning, PFR 51 
Pions 

see as pi under Mesons 
PipeUnes 

oU fiow in, measurement using 
radioisotopes, RII 29 

Piqua Reactor 
see Reactor (Piqua) 

Piston rings (radioactive) 
instaUation in diesel engine, photo, 

RII 26 
Pistons 

aluminum, radiographs of, RII 22 
wear tests employing radioisotopes, 

RII 24-26 
Pitchblende 

radioactivity in, discovery of, ACC 2 
separation of radium from, ACC 2 

Pituitary gland 
yttrium-90 peUets in, RIM 39, 40 

Placenta previa 
see Pregnancy 

Planck, Max 
photo, ISA 47 
quantum theory of radiation, ISA 46 

Planck's constant 
description of, LAS 15 

Planets 
see specific planets, e.g., Earth, 

Jupiter and Mars 
Plankton 

trap for, photo, NPE 8 
Plants 

costs of diseases of, AIA 9 
disease control studies using 

radioactive tracers, AIA 8-9 
growth of, natural radiation effects 

on, NIR 25 
nutrition and metabolism studies of, 

use of tracer techniques in, 
AIA 4-8 

photosynthesis in, studies with 
radioisotopes, AIA 8 

production of new, using radiation, 
AIA 18-19 

Plasmas 
see also ControUed thermonuclear 

reactions 
confinement by magnetic fields, 

CNF 14-47 
cusped geometry of magnetic 

confinement of, CNF 42 
definition of, CNF 10-11, DCE 17 
description, CNF 10-11 
deuterium, laser shadowgram of, 

LAS 39 
diagnostic techniques, CNF 22-24 
formation, CNF 21-22 
heating, CNF 22 
heating by lasers, LAS 40 
instabUities, CNF 20 
magnetic mirror systems for 

confining, CNF 3 3 4 1 
pinch, systems for confining, 

CNF 24-28 
pinch instabUities, CNF 26-27 
pinched, photos of, CNF 26 
research on, CNF 24-47 
steUarator systems for confining, 

CNF 28-32 
Plastic detectors 

see under Radiation detectors 
Plastics 

see also Polyethylene 
mechanical properties at low 

temperatures, CRY 36 
production using lasers, LAS 38 

Platinum 
atomic number, weight, and symbol, 

NTG 72 
Platinum coatings 

thickness determination, RII 17 
Plowshare project 

see Nuclear explosions, peaceful 
Plutonium 

atomic number, weight, and symbol, 
NTG 72 

beagle inhalation studies, YBR 58 
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discovery of, FRE 10 
production in cyclotron, ACC 18 

Plutonium-238 
fuel of RTG for Mariner space probes, 

PFR 14 
fuel of RTG for Pioneer space 

probes, PFR 14 
fuelofSNAP-19,PFR12 
half-life, PFR 39, 50-51 
properties as RTG fuel, PFR 39 
use in cardiac pacemakers, PFR 29 
use in SNAP-3A, PFR 9 

Plutonium-239 
concentration in man, site of, 

YBR 30 
half4ife and radiation, YBR 60 
maximum permissible concentration, 

YBR 61 
neutron absorption in, neutions 

produced from, BR 7 
production in nuclear reactors, 

AEW 41 
Plutonium-240 

decay and half-Ufe of, NTG 77 
Plutonium-241 

neutron absorption in, neutions 
produced from, BR 7 

production of, method, BR 5 
Plutonium dioxide-uranium 

dioxide system 
use in breeder reactors, BR 15 

PoUen 
studies of transport of, by insects 

using phosphorus-32, AIA 15-16 
Polonium 

atomic number, weight, and symbol, 
NTG 72 

Polonium-210 
decay, NTG 77 
half-life, NTG 77, PFR 39, 50, 

RAW 40 
occurrence in cigarette smoke, 

NIR 19 
properties as RTG fuel, PFR 39 
radiation, RAW 40 
use in determining painting 

authenticity, BAE 34 
use in SNAP-3, PFR 6 

Polonium-211 
decay and half-Ufe of, NTG 76 

Polonium-212 

decay and half-Ufe of, NTG 76 
Polonium-213 

decay and half-life of, NTG 77 
Polonium-214 

decay, NTG 77 
half4ife and radiation, NTG 77, 

RAW 40 
Polonium-215 

decay, NTG 76 
half-Ufe and radiation, NTG 76, 

RAW 40 
Polonium-216 

decay and half4ife of, NTG 76 
Polonium-218 

decay and half-life of, NTG 77 
Polycythemia vera 

characterization of disease, YBR 67 
phosphorus-32 therapy, RIM 35, 

YBR 67-68 
Polyethylene 

radiation treatment, RII 36 
Polymers 

use in concretes, BAE 17 
Polyploidy 

see Chromosomes 
Populations 

projected, in U. S. to year 2000, 
NPE 6 

radioactive material hazards to, 
AEC responsibiUty, RAW 3 

Positrons 
definition, NIR 7, RIM 14 

Potassium 
atomic number, weight, and symbol, 

NTG 72 
Potassium-40 

content in cattle muscle, NIR 18 
detection in Lake Michigan, 

NIR 29-30 
radiation from, NIR 6 
use to estimate lean meat in animals, 

AIA 12-13 
Potatoes 

cost of preservation by irradiation, 
AIA 20-21 

photo of irradiated and non-
irradiated, BAE 45 

Potential energy 
see Energy 

Pound 
number of grams in, APS 7 
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Power 
see Nuclear power 

Power generators, radioisotopes 
see System for Nuclear AuxiUary 

Power—odd numbers 
Praseodymium 

atomic number, weight, and symbol, 
NTG 72 

Praseodymium-143 
half-Ufe of, NTG 80, RAW 41 
radiation, RAW 41 

Praseodymium-144 
half4ife of, NTG 80, RAW 41 
radiation, RAW 41 

Pregnancy 
placenta previa determination, 

RIM 17 
Pressure vessel 

photo of, for Dresden reactor, 
N P P l 

Pressurized water reactors 
see Reactors (Pressurized water) 

Princeton Univ. 
plasma R&D by, CNF 44 
synchrotron at, photo, ACC 23 

Printers 
computer, diagram of, COM 37 
computer, photo of high speed, 

COM 38 
Process heat reactors 

see Reactors (Process heat) 
Production reactors 

see Reactors (production) 
Project GuUiver 

description, RII 40 
Project Plowshare 

see Nuclear explosions, peaceful 
Project Rover 

see Rocket reactors 
Project Sherwood 

see Controlled thermonuclear 
reactions 

ProjectUe points 
see Arrowpoints 

Prokhorov, A. M. 
sharing of Nobel prize, LAS 28 
work on maser concept, LAS 27 

Promethium 
atomic number, weight, and symbol, 

NTG 72 

Promethium-147 
half4ife of, NTG 80, PFR 39, 

RAW 41 
license quantities, RII 9 
properties as RTG fuel, PFR 39 
radiation, RAW 41 
use m biotelemetry units, PFR 29 

Promethium-149 
half-Ufe of, NTG 80 

Propane 
use in thermoelectric generators, 

DCE 15 
Proportional counters 

see under Radiation detectors 
Protactinium 

atomic number, weight, and symbol, 
NTG 72 

Protactinium-231 
decay, NTG 76 
half4ife, NTG 76, RAW 40 
radiation, RAW 40 

Protactinium-233 
decay and half-life of, NTG 77 

Protactinium-234 
decay, NTG 77 
half-life, NTG 77, RAW 40 
radiation, RAW 40 

Protons 
see also Baryons 
acceleration, ACC 5-10, 13-20 
acceleration with synchrotrons, 

ACC 22-29 
antiproton annihUation of, photo of, 

MSM 12 
atomic mass units of, ISA 41 
definition, ISA 32, NIR 2, RII 2, 

YBR 3 
electric charge, AEW 16 
interaction with k^ mesons, bubble 

chamber photograph, MSM 57 
LET values of, average, YBR 12 
mass, AEW 16 
nuclear forces on, ISA 83 
spin of, ISA 34 
StabUity experiments, NIR 32 
wave properties formula for, ISA 65 

Protons (anti) 
discovery, ACC 44, 
identification, ACC 26 

Prototype fast reactor 
see Reactor (PFR) 
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PubUc 
see Populations 

Pubhshers 
addresses, BAE 54 

Punched cards 
description, COM 17 

q 
Quantum fluids 

description of, CRY 4 1 4 8 
Quantum mechanics 

theory of, CRY 55 
Quantum theory 

see Radiation 

r 
Rad 

definition, GER 27, YBR 15-16 
Radiation 

see also Background radiation and 
specific radiation, e.g.. Alpha 
particles. Beta radiation. Cosmic 
radiation. Ionizing radiation, etc. 

belts of, discovery of Van AUen, 
NIR 34,35 

characteristics of, NIR 6 
coherent vs incoherent, LAS 18 
detection, APS 5-7 
frequency and wavelength, ISA 45 
incoherent, definition, LAS 17 
industrial uses of, YBR 30 
on moon, NIR 36, 38 
quantum theory, ISA 46 
safe amounts of, lack of, GER 36, 

NIR 15 
space, shielding in spacecraft, 

NIR 36 
types of, AEW 19 
use for disinfesting agricultural 

products, AIA 20 
use to measure soU moisture, AIA 22 
use to produce new plants, AIA 18-19 
wave-particle duaUty of, ISA 61 

Radiation absorbed dose 
see Rad 

Radiation appUcators 
uses, RIM 3 8 4 0 

Radiation chemistry 
use of research reactors m, NRC 12 

Radiation detectors 
see also Nuclear emulsions 
bubble chamber, at Argonne 

National Lab., NIR 27 
bubble chamber, photo leading to 

omega meson discovery, ACC 45 
bubble chamber, photo of BNL, 

CRY 32 
bubble chamber, photo of strange 

particle pair production, MSM 20 
bubble chamber, principles, MSM 5, 

51 , NRE 28 
bubble chamber, use of super­

conducting magnets with, CRY 50 
bubble chamber, uses, NIR 26 
cloud chamber, diagram and 

principles of, MSM 50 
cloud chamber, particle tracks in, 

BAE 33 
cloud chamber, photos of alpha and 

beta particles, GER 25 
differential multi-type, for brain 

tumors, RIM 14 
dosimeters, definition, NIR 24 
dosimeters, photo of types, YBR 19 
film, value, YBR 20 
film badges, photo, GER 43 
film badges, use in industiy, 

APS 5-6 
Geiger-MoUer, description, YBR 18 
Geiger-Muller, radiation monitoring 

by, APS 6 
Geiger-Muller, principles of, 

NIR 26, RIM 45 
history, NIR 24 
ionization chamber, photo, NIR 28 
ionization chamber, principles of, 

RIM 44 
ionization chamber, sketch, YBR 18 
iron kinetic studies using, RIM 24 
personnel radiation monitor, photo, 

GER 43 
photoscanner, for neck cancer, RIM 

10 
photoscanner, photo of, RIM 9 
proportional counter, description, 

YBR 18 
proportional counter, principles of, 

RIM 44 
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Power 
see Nuclear power 

Power generators, radioisotopes 
see System for Nuclear AuxiUary 

Power^odd numbers 
Praseodymium 

atomic number, weight, and symbol, 
NTG 72 

Praseodymium-143 
half-life of, NTG 80, RAW 41 
radiation, RAW 41 

Praseodymium-144 
half-life of, NTG 80, RAW 41 
radiation, RAW 41 

Pregnancy 
placenta previa determination, 

RIM 17 
Pressure vessel 

photo of, for Dresden reactor, 
NPPl 

Pressurized water reactors 
see Reactors (Pressurized water) 

Princeton Univ. 
plasma R&D by, CNF 44 
synchrotron at, photo, ACC 23 

Printers 
computer, diagram of, COM 37 
computer, photo of high speed, 

COM 38 
Process heat reactors 

see Reactors (Process heat) 
Production reactors 

see Reactors (production) 
Project GuUiver 

description, RII 40 
Project Plowshare 

see Nuclear explosions, peaceful 
Project Rover 

see Rocket reactors 
Project Sherwood 

see ControUed thermonuclear 
reactions 

ProjectUe points 
see Arrowpoints 

Prokhorov, A. M. 
sharing of Nobel prize, LAS 28 
work on maser concept, LAS 27 

Promethium 
atomic number, weight, and symbol, 

NTG 72 

Promethium-147 
half-Ufe of, NTG 80, PFR 39, 

RAW 41 
Ucense quantities, RII 9 
properties as RTG fuel, PFR 39 
radiation, RAW 41 
use m biotelemetry units, PFR 29 

Promethium-149 
half-Ufe of, NTG 80 

Propane 
use in thermoelectric generators, 

DCE IS 
Proportional counters 

see under Radiation detectors 
Protactinium 

atomic number, weight, and symbol, 
NTG 72 

Protactinium-231 
decay, NTG 76 
half-life, NTG 76, RAW 40 
radiation, RAW 40 

Protactinium-233 
decay and half4ife of, NTG 77 

Protactinium-234 
decay, NTG 77 
half-life, NTG 77, RAW 40 
radiation, RAW 40 

Protons 
see also Baryons 
acceleration, ACC 5-10,13-20 
acceleration with synchrotrons, 

ACC 22-29 
antiproton annihUation of, photo of, 

MSM 12 
atomic mass units of, ISA 41 
definition, ISA 32, NIR 2, RII 2, 

YBR 3 
electric charge, AEW 16 
interaction with k" mesons, bubble 

chamber photograph, MSM 57 
LET values of, average, YBR 12 
mass, AEW 16 
nuclear forces on, ISA 83 
spin of, ISA 34 
stabUity experiments, NIR 32 
wave properties formula for, ISA 65 

Protons (anti) 
discovery, ACC 44, 
identification, ACC 26 

Prototype fast reactor 
see Reactor (PFR) 
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Pubhc 
see Populations 

Publishers 
addresses, BAE 54 

Punched cards 
description, COM 17 

Q 
Quantum fluids 

description of, CRY 4148 
Quantum mechanics 

theory of, CRY 55 
Quantum theory 

see Radiation 

r 
Rad 

definition, GER 27, YBR 15-16 
Radiation 

see also Background radiation and 
specific radiation, e.g.. Alpha 
particles. Beta radiation. Cosmic 
radiation. Ionizing radiation, etc. 

belts of, discovery of Van AUen, 
NIR 34,35 

characteristics of, NIR 6 
coherent vs incoherent, LAS 18 
detection, APS 5-7 
frequency and wavelength, ISA 45 
incoherent, definition, LAS 17 
industrial uses of, YBR 30 
onmoon, NIR36, 38 
quantum theory, ISA 46 
safe amounts of, lack of, GER 36, 

NIR 15 
space, shielding in spacecraft, 

NIR 36 
types of, AEW 19 
use for disinfesting agricultural 

products, AIA 20 
use to measure soU moisture, AIA 22 
use to produce new plants, AIA 18-19 
wave-particle duaUty of, ISA 61 

Radiation absorbed dose 
see Rad 

Radiation appUcators 
uses, RIM 3840 

Radiation chemistry 
use of research reactors in, NRC 12 

Radiation detectors 
see also Nuclear emulsions 
bubble chamber, at Argonne 

National Lab., NIR 27 
bubble chamber, photo leadmg to 

omega meson discovery, ACC 45 
bubble chamber, photo of BNL, 

CRY 32 
bubble chamber, photo of strange 

particle pair production, MSM 20 
bubble chamber, principles, MSM 5, 

51, NRE 28 
bubble chamber, use of super­

conducting magnets with, CRY SO 
bubble chamber, uses, NIR 26 
cloud chamber, diagram and 

principles of, MSM 50 
cloud chamber, particle tracks in, 

BAE 33 
cloud chamber, photos of alpha and 

beta particles, GER 25 
differential multi-type, for brain 

tumors, RIM 14 
dosimeters, definition, NIR 24 
dosimeters, photo of types, YBR 19 
film, value, YBR 20 
fUm badges, photo, GER 43 
fUm badges, use in industry, 

APS 5-6 
Geiger-MUller, description, YBR 18 
Geiger-Mflller, radiation monitoring 

by, APS 6 
Geiger-Muller, principles of, 

NIR 26, RIM 45 
history, NIR 24 
ionization chamber, photo, NIR 28 
ionization chamber, principles of, 

RIM 44 
ionization chamber, sketch, YBR 18 
iron kinetic studies using, RIM 24 
personnel radiation monitor, photo, 

GER 43 
photoscanner, for neck cancer, RIM 

10 
photoscanner, photo of, RIM 9 
proportional counter, description, 

YBR 18 
proportional counter, principles of, 

RIM 44 
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proportional counter, radiation 
monitoring by, APS 6 

scanner, principles, RIM 4 5 4 6 
scintillation counter, principles, 

RIM 45 
scintUlation counter, radiation 

monitoring by, APS 6 
scintUlation counter, sketch of, 

MSM 49 
soUd state, photo, NIR 27 
soUd state, principles, RIM 45 
spark chamber, photo of nuclear 

particle tracking, BAE 55 
spark chamber, principles and 

diagram, MSM 51-52 
whole-body, photo, RIM 13 
whole-body, photo of girl in, 

NIR 19 
whole-body, thyroid cancer 

scanning with, RIM 21 
whole-body, use in estimating lean 

meat in animals, AIA 12-13 
Radiation dose 

see also Rad 
amounts for animal death, YBR 43 
critical organs, YBR 52 
distribution effects in animals, 

YBR 40 
effect of time on, GER 37-38 
faUout, average in U. S., YBR 30 
from background radiation, 

YBR 26-28 
from dental X rays, RAW 12, 

YBR 28 
human, in U.S. , GER 31 
inverse square law of, YBR 23 
Unear relationships, YBR 8-15, 42 
maximum, for human beings, GER 

4446 
maximum Ufetime, YBR 23 
maximum permissible, YBR 52 
RBE of neutrons vs gamma rays, 

YBR 48 
recovery from different, YBR 42 
terminology describing, YBR 41 
threshold, YBR 50-51 
threshold, meaning, NIR 14 

Radiation dosimeters 

see Radiation detectors 
Radiation effects 

direct and indirect, YBR 8 

genetics, GER 1 4 6 
on animals, with oxygen effects, 

YBR 56 
on DNA molecule in cells, YBR 35, 

37 
on farm animals, AIA 22 
on flour beetle lifespan, YBR 53 
on man, YBR 38 
on molecules, YBR 6-7 
on salt, RAW 33 
oxygen effects and, in animals, 

YBR 56 
Rongelap native, photo, YBR 45 

Radiation exposure 
dental, RAW 12, YBR 28 
from brick or stone houses, NIR 6 
incremental, APS 8-10 
medical, YBR 27 

Radiation injury 
amount of, factors determining, 

YBR 60 
treatment, YBR 65 

Radiation Laboratory 
see Lawrence Berkeley Laboratory 

Radiation monitoring 
at nuclear power plants, APS 18 
definition, RAW 18 
equipment for, APS 6 
extent of, APS 9-10 
photo, RAW 19 

Radiation preservation 
foods, AIA 19-21, BAE 45 

Radiation processing 
description, RII 35 
future developments, RII 41 

Radiation protection 
see also Federal Radiation CouncU, 

International Commission on 
Radiological Protection, and 
National Committee on Radiation 
Protection and Measurements 

guides for, YBR 31 
methods, YBR 23-24 
standards, APS 10-12 

Radiation protection agents 
values, YBR 64-65 

Radiation safety officers 
see Health physicists 

Radiation shielding 
half-value thickness, YBR 24 
spacecraft, methods, NIR 36 
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Radiation sickness 
description of, GER 32-33 
symptoms, YBR 39, 4546 , 70 

Radiation sources 
see specific radiation sources, e.g.. 

Gamma sources 
use of radioisotopes as, AIA 17-21 

Radiation targets 
photo of lanthanum-magnesium 

double nitrate, ACC 55 
Radio receivers 

first sound waves received by, 
LAS 9 

principles of sound amplification 
by, LAS 10 

Radio waves 
see also Electron tubes 
description of, LAS 9 
modulated vs amplitude modulated, 

LAS 11 
spatiaUy incoherent vs spatiaUy 

coherent, LAS 12 
Radioactive daughters 

see specific daughters, e.g., 
Polonium-218, Radium-226 

Radioactive decay 
definition, BR 4 

Radioactive elements 
see also specific radioactive elements, 

e.g., Plutonium, Uranium 
discovery of, FRE 28 

Radioactive equipment 
disposal of, photo, RAW 39 

Radioactive faUout 
average dose from in U. S., YBR 30 
description of, GER 30 
measurement in dogs, photo, YBR 29 
nuclear emulsion photograph of, 

GER 31 
radiation doses from, in U. S., GER 37 

Radioactive gases 
see also specific radioactive gases, 

e.g., Krypton-85 
disposal of, RAW 20-22,41 
production in water-cooled reactors, 

RAW 10 
release from nuclear power plants, 

APS 17-18 
Radioactive materials 

see also Activation products. Fission 
products, Radioisotopes, etc. 

AEC responsibUity for, RIM 43 
control during operation of nuclear 

power plants, APS 13-18 
definition, AEW 19 
natural, forms of and disposal, 

RAW 6-7 
Radioactive wastes 

calcining of high4evel, RAW 29, 
31-32 

disposal of, NPE 7, 9 
disposal of, firms Ucensed to, 

RAW 43 
disposal of, problems, RAW 2 
disposal techniques, RAW 14-15 
fission products in, RAW 41 
gaseous, disposal, RAW 20-21 
ground disposal, RAW 21 
handling at nuclear power plants, 

APS 1748 
heat production in stored, RAW 24 
high4evel, definition, RAW 12 
high4evel, disposal, RAW 24-28 
high4evel amounts, predictions of 

future, RAW 7-8 
intermediate level, definition, 

RAW 12 
intermediate4evel processing, 

RAW 37-38 
land burial of soUd, RAW 22-24 
low-level, definition, RAW 11 
low4evel processing, RAW 36-37 
research and development, RAW 28 
soUdification processes, RAW 31-32 
strontium-90 separation from, 

PFR 40 
storage in geologic formations, 

RAW 32-33 
storage tanks, waU thickness tester, 

RAW 17 
sources of, RAW 4 
sources of, misceUaneous, RAW 

1041 
tank storage of high-level, RAW 25-27 
types of, RAW 3 

Radioactivity 
amount of, expressed as curies, 

APS 5 
artificial, method of producing, 

NIR 5, RIM 4 
atmospheric, measurement, NIR 21 
definition, RIM 5 
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proportional counter, radiation 
monitoring by, APS 6 

scanner, principles, RIM 4 5 4 6 
scintillation counter, principles, 

RIM 45 
scintUlation counter, radiation 

monitoring by, APS 6 
scintUlation counter, sketch of, 

MSM 49 
solid state, photo, NIR 27 
solid state, principles, RIM 45 
spark chamber, photo of nuclear 

particle tracking, BAE 55 
spark chamber, principles and 

diagram, MSM 51-52 
whole-body, photo, RIM 13 
whole-body, photo of girl in, 

NIR 19 
whole-body, thyroid cancer 

scanning with, RIM 21 
whole-body, use in estimating lean 

meat in animals, AIA 12-13 
Radiation dose 

see also Rad 
amounts for animal death, YBR 43 
critical organs, YBR 52 
distribution effects in animals, 

YBR 40 
effect of time on, GER 37-38 
faUout, average in U. S., YBR 30 
from background radiatiofl, 

YBR 26-28 
from dental X rays, RAW 12, 

YBR 28 
human, in U.S. , GER 31 
inverse square law of, YBR 23 
Unear relationships, YBR 8-15,42 
maximum, for human beings, GER 

44-46 
maximum Ufetime, YBR 23 
maximum permissible, YBR 52 
RBE of neutrons vs gamma rays, 

YBR 48 
recovery from different, YBR 42 
terminology describing, YBR 41 
threshold, YBR 50-51 
threshold, meaning, NIR 14 

Radiation dosimeters 
see Radiation detectors 

Radiation effects 
direct and indirect, YBR 8 

genetics, GER 146 
on animals, with oxygen effects, 

YBR 56 
on DNA molecule m ceUs, YBR 35, 

37 
on farm animals, AIA 22 
on flour beetie lifespan, YBR 53 
on man, YBR 38 
on molecules, YBR 6-7 
on salt, RAW 33 
oxygen effects and, m animals, 

YBR 56 
Rongelap native, photo, YBR 45 

Radiation exposure 
dental, RAW 12, YBR 28 
from brick or stone houses, NIR 6 
incremental, APS 8-10 
medical, YBR 27 

Radiation injury 
amount of, factors determining, 

YBR 60 
treatment, YBR 65 

Radiation Laboratory 
see Lawrence Berkeley Laboratory 

Radiation monitoring 
at nuclear power plants, APS 18 
definition, RAW 18 
equipment for, APS 6 
extent of, APS 9-10 
photo, RAW 19 

Radiation preservation 
foods, AIA 19-21, BAE 45 

Radiation processing 
description, RII 35 
future developments, RII 41 

Radiation protection 
see also Federal Radiation Council, 

International Commission on 
Radiological Protection, and 
National Committee on Radiation 
Protection and Measurements 

guides for, YBR 31 
methods, YBR 23-24 
standards, APS 10-12 

Radiation protection agents 
values, YBR 64-65 

Radiation safety officers 
see Health physicists 

Radiation shielding 
half-value thickness, YBR 24 
spacecraft, methods, NIR 36 
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Radiation sickness 
description of, GER 32-33 
symptoms, YBR 3 9 , 4 5 4 6 , 70 

Radiation sources 
see specific radiation sources, e.g.. 

Gamma sources 
use of radioisotopes as, AIA 17-21 

Radiation targets 
photo of lanthanum-magnesium 

double nitrate, ACC 55 
Radio receivers 

first sound waves received by, 
LAS 9 

principles of sound amplification 
by, LAS 10 

Radio waves 
see also Electron tubes 
description of, LAS 9 
modulated vs amplitude modulated, 

LAS 11 
spatiaUy incoherent vs spatiaUy 

coherent, LAS 12 
Radioactive daughters 

see specific daughters, e.g., 
Polonium-218, Radium-226 

Radioactive decay 
definition, BR 4 

Radioactive elements 
see also specific radioactive elements, 

e.g., Plutonium, Uranium 
discovery of, FRE 28 

Radioactive equipment 
disposal of, photo, RAW 39 

Radioactive faUout 
average dose from in U. S., YBR 30 
description of, GER 30 
measurement in dogs, photo, YBR 29 
nuclear emulsion photograph of, 

GER 31 
radiation doses from, in U. S., GER 37 

Radioactive gases 
see also specific radioactive gases, 

e.g., Krypton-85 
disposal of, RAW 20-22,41 
production m water-cooled reactors, 

RAW 10 
release from nuclear power plants, 

APS 17-18 
Radioactive materials 

see also Activation products. Fission 
products. Radioisotopes, etc. 

AEC responsibUity for, RIM 43 
control during operation of nuclear 

power plants, APS 13-18 
definition, AEW 19 
natural, forms of and disposal, 

RAW 6-7 
Radioactive wastes 

calcining of high4evel, RAW 29, 
31-32 

disposal of, NPE 7, 9 
disposal of, firms Ucensed to, 

RAW 43 
disposal of, problems, RAW 2 
disposal techniques, RAW 14-15 
fission products in, RAW 41 
gaseous, disposal, RAW 20-21 
ground disposal, RAW 21 
handling at nuclear power plants, 

APS 17-18 
heat production in stored, RAW 24 
high4evel, definition, RAW 12 
high4evel, disposal, RAW 24-28 
high-level amounts, predictions of 

future, RAW 7-8 
intermediate level, definition, 

RAW 12 
intermediate4evel processing, 

RAW 37-38 
land burial of soUd, RAW 22-24 
low4evel, definition, RAW 11 
low4evel processing, RAW 36-37 
research and development, RAW 28 
soUdification processes, RAW 31-32 
strontium-90 separation from, 

PFR 40 
storage in geologic formations, 

RAW 32-33 
storage tanks, waU thickness tester, 

RAW 17 
sources of, RAW 4 
sources of, misceUaneous, RAW 

10-11 
tank storage of high4evel, RAW 25-27 
types of, RAW 3 

Radioactivity 
amount of, expressed as curies, 

APS 5 
artificial, method of producing, 

NIR 5, RIM 4 
atmospheric, measurement, NIR 21 
definition, RIM 5 
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discovery of, NIR 7, RIM 3, 
YBR 20 

experiments with, early, ACC 24 
in reactor cooling water, APS 16-17 
in weU water, NIR 11-12 

Radiodiagnosis 
of brain tumor, RIM 11-12 

Radiography 
definition, RII 19 
future developments, RII 40 
portable, using thulium-170, 

RIM 27 
radioisotopes in, advantages, RII 23 
types, RII 22-23 

Radioisotope gauges 
see Gauging 

Radioisotope-powered generators 
see SNAP odd numbers under 

System for Nuclear AuxUiary 
Power 

Radioisotopes 
see also Fallout, Fission products. 

Tracer techniques, and individual 
radioisotopes, e.g., Cesium-137 

advantages for radiography, RII 23 
annual sales and revenue from, 

Rn39 
artificial, methods of production, 

PFR 24 
characteristics of, PFR 2-3, RAW 4 
decay of, meaning, RIM 26 
decay rate, YBR 22 
definition, AEW 27, NPE 3, RAW 3, 

RII 3 
description and properties, RIM 6 
discovery of, PFR 2, GER 30 
discovery on moon, NIR 38, 39 
distribution in man, YBR 59 
firms using, number, RII 46 
half4ife of, definition, APS 4, RAW 10 
license quantities of, RII 9 
measurement of, NIR 22 
natural, mass numbers of, NTG 

74-75 
number of, RII 5, YBR 21 
production of, methods, RII 4 
production reactions for, examples, 

RHS 
properties, AEW 28, RH 6-7 
radiation emitted by, PFR 3 
as radiation sources, AIA 17-21 

reconcentration in food chain, NPE 10 
remote handUng in hot ceUs, RII 10 
tracing insect predators, AIA 16 
use m agricultural research, AIA 

1-23 
use in medicine, AEW 29 
use in medicine, number, RIM 14 
use in tracing underground water 

movement, APS 7 
uses of, PFR 2-3, RIM 7-8 
uses of, disadvantages in industrial, 

RII 8-9 
uses, industrial, AEW 31, RII 4246 

Radiomimetic 
definition, YBR 38 

RadionucUdes 
see Radioisotopes 

RadiosterUization 
of foods, AIA 19-21, BAE 45, 

RII 37 
of medical supplies, RII 37 

Radiotherapy 
see also Neutron capture therapy 

and Teletherapy 
of laryngeal carcinoma, RIM 31-32 

Radium 
atomic number, weight, and symbol, 

NTG 72 
concentration in food chain, 

NIR 11 
discovery of, FRE 28 
medicines, ads for, NIR 11-12 
needle implantation in tumors, 

RIM 38 
separation from pitchblende, ACC 2 

Radium-223 
decay, NTG 76 
half-life, NTG 76, RAW 40 
radiation, RAW 40 

Radium-224 
decay and half-life of, NTG 76 

Radium-225 
decay and half4ife of, NTG 77 

Radium-226 
decay, NTG 77 
half-Ufe and radiation, RAW 40, 

NTG 77, YBR 60 
maximum permissible concentiation, 

YBR 61 
use in determining painting 

authenticity, BAE 34 

Radium-228 
decay and half-life of, NTG 76 

Radium dial painters 
bone from, autoradiograph, 

YBR 27 
bone from, photo, YBR 26 
photo of, at work, NIR 20 

Radon 
atomic number, weight, and symbol, 

NTG 72 
half4ife, RIM 40 

Radon-219 
decay, NTG 76 
half-life, NTG 76, RAW 40 
radiation, 40 

Radon-220 
decay and half-Ufe, NTG 76 

Radon-222 
decay, NTG 77 
half-life and radiation, NTG 77, 

RAW 40 
Rankin cycle 

explanation of, PFR 4546 
use in large radioisotope 

generators, PFR 28-29 
Rankin scale 

see Temperature 
Rapsodie reactor 

see Reactor (Cadarache, Rapsodie) 
Rats 

X-ray detection by, YBR 63 
RBE 

see Relative biological 
effectiveness 

Reactor (Advanced Test) 
photo, NRC 15 

Reactor (AM-1) 
operation of, beginning date, 

NPP 47 
Reactor (Argonne Biological Research) 

modelof, photo, YBR 31 
Reactor (Big Rock Point) 

description, NPP 38 
photo, NPP 38, NRC 20 
power level, NRC 20 

Reactor (BN 350) 
dual purpose of, BR 41 

Reactor (BN-600) 
power level of, BR 41 

Reactor (BR-5) 
core rating of, BR 40 

Reactor (Browns Ferry) 
description, NPP 34 
photo, NPP 34, NCR 20 
power level, NRC 20 

Reactor (Cadarache, Rapsodie) 
core of, photo, BR 37 
operation, BR 36 
photo of, BR 37 

Reactor (CaroUnas-Virginia Tube) 
photo, APS 0 

Reactor (Chinon) 
description and photo of, NPP 46 

Reactor (Connecticut Yankee) 
description, NPP 35 
photo, NPE 17, NPP 35, NRC 45 
power level, NRC 45 

Reactor (CP-1) 
baUoon cloth bag for enclosing, 

FRE 13 
construction, FRE 13-15 
cubical lattice concept, FRE 10 
first self-sustained chain reaction, 

fourth anniversary, FRE 21 
first self-sustained chain reaction, 

persons present, FRE 25, 41 
history of, FRE 1-24 
operation of, description of first, 

FRE 18-24 
patent on, FRE 31 
sketch of, FRE 3,19 

Reactor (CP-2) 
photo of, FRE 40 

Reactor (DFR) 
electric power rating of, BR 33 
photo of, BR 34 

Reactor (Douglas Point) 
description and photo of, NPP 4344 

Reactor (Dresden) 
description, NPP 28 
photo, APS 0, NPP 28, RAW 2 
pressure vessel for, photo, NPP 1 

Reactor (EBR-1) 
core of, photo, NRC 8 
demonstration of breeding, BR 27 
designation as national historic 

landmark, BR 27 
electric power produced by, BR 24, 

26, NRC 18 
schematic diagram of, NRC 9 
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discovery of, NIR 7, RIM 3, 
YBR 20 

experiments with, early, ACC 24 
in reactor cooUng water, APS 16-17 
in weU water, NIR 11-12 

Radiodiagnosis 
of brain tumor, RIM 11-12 

Radiography 
definition, RII 19 
future developments, RII 40 
portable, using thulium-170, 

RIM 27 
radioisotopes in, advantages, RII 23 
types, RII 22-23 

Radioisotope gauges 
see Gauging 

Radioisotope-powered generators 
see SNAP odd numbers under 

System for Nuclear AuxUiary 
Power 

Radioisotopes 
see also Fallout, Fission products. 

Tracer techniques, and individual 
radioisotopes, e.g., Cesium-137 

advantages for radiography, RII 23 
annual sales and revenue from, 

Rn39 
artificial, methods of production, 

PFR 24 
characteristics of, PFR 2-3, RAW 4 
decay of, meaning, RIM 26 
decay rate, YBR 22 
definition, AEW 27, NPE 3, RAW 3, 

R n 3 
description and properties, RIM 6 
discovery of, PFR 2, GER 30 
discovery on moon, NIR 38, 39 
distribution in man, YBR 59 
firms using, number, RII 46 
half-life of, definition, APS 4, RAW 10 
license quantities of, RII 9 
measurement of, NIR 22 
natural, mass numbers of, NTG 

74-75 
number of, RII 5, YBR 21 
production of, methods, RII 4 
production reactions for, examples, 

Rns 
properties, AEW 28, RII 6-7 
radiation emitted by, PFR 3 
as radiation sources, AIA 17-21 

reconcentration in food chain, NPE 10 
remote handUng m hot ceUs, RII 10 
tracing insect predators, AIA 16 
use in agricultural research, AIA 

1-23 
use in medicine, AEW 29 
use in medicine, number, RIM 14 
use in tracing underground water 

movement, APS 7 
uses of, PFR 2-3, RIM 7-8 
uses of, disadvantages in industrial, 

RII 8-9 
uses, industrial, AEW 31, RII 4246 

Radiomimetic 
definition, YBR 38 

RadionucUdes 
see Radioisotopes 

RadiosterUization 
of foods, AIA 19-21, BAE 45, 

RII 37 
of medical suppUes, RII 37 

Radiotherapy 
see also Neutron capture therapy 

and Teletherapy 
of laryngeal carcinoma, RIM 31-32 

Radium 
atomic number, weight, and symbol, 

NTG 72 
concentiation in food chain, 

NIR 11 
discovery of, FRE 28 
medicines, ads for, NIR 11-12 
needle implantation in tumors, 

RIM 38 
separation from pitchblende, ACC 2 

Radium-223 
decay, NTG 76 
half-Ufe, NTG 76, RAW 40 
radiation, RAW 40 

Radium-224 
decay and half-Ufe of, NTG 76 

Radium-225 
decay and half-Ufe of, NTG 77 

Radium-226 
decay, NTG 77 
half-Ufe and radiation, RAW 40, 

NTG 77, YBR 60 
maximum permissible concentiation, 

YBR 61 
use in determining painting 

authenticity, BAE 34 
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Radium-228 
decay and half4ife of, NTG 76 

Radium dial painters 
bone from, autoradiograph, 

YBR 27 
bone from, photo, YBR 26 
photo of, at work, NIR 20 

Radon 
atomic number, weight, and symbol, 

NTG 72 
half4ife, RIM 40 

Radon-219 
decay, NTG 76 
half-life, NTG 76, RAW 40 
radiation, 40 

Radon-220 
decay and half4ife, NTG 76 

Radon-222 
decay, NTG 77 
half4ife and radiation, NTG 77, 

RAW 40 
Rankin cycle 

explanation of, PFR 4546 
use in large radioisotope 

generators, PFR 28-29 
Rankin scale 

see Temperature 
Rapsodie reactor 

see Reactor (Cadarache, Rapsodie) 
Rats 

X-ray detection by, YBR 63 
RBE 

see Relative biological 
effectiveness 

Reactor (Advanced Test) 
photo, NRC 15 

Reactor (AM-1) 
operation of, be^nning date, 

NPP 47 
Reactor (Argonne Biological Research) 

model of, photo, YBR 31 
Reactor (Big Rock Point) 

description, NPP 38 
photo, NPP 38, NRC 20 
power level, NRC 20 

Reactor (BN 350) 
dual purpose of, BR 41 

Reactor (BN-600) 
power level of, BR 41 

Reactor (BR-5) 
core rating of, BR 40 

Reactor (Browns Ferry) 
description, NPP 34 
photo, NPP 34, NCR 20 
power level, NRC 20 

Reactor (Cadarache, Rapsodie) 
core of, photo, BR 37 
operation, BR 36 
photo of, BR 37 

Reactor (Carolinas-Vtrginia Tube) 
photo, APS 0 

Reactor (Chinon) 
description and photo of, NPP 46 

Reactor (Connecticut Yankee) 
description, NPP 35 
photo, NPE 17, NPP 35, NRC 45 
power level, NRC 45 

Reactor (CP-1) 
baUoon cloth bag for enclosing, 

FRE 13 
construction, FRE 13-15 
cubical lattice concept, FRE 10 
first self-sustained chain reaction, 

fourth anniversary, FRE 21 
first self-sustained chain reaction, 

persons present, FRE 25, 41 
history of, FRE 1-24 
operation of, description of first, 

FRE 18-24 
patent on, FRE 31 
sketch of, FRE 3,19 

Reactor (CP-2) 
photo of, FRE 40 

Reactor (DFR) 
electric power rating of, BR 33 
photo of, BR 34 

Reactor (Douglas Point) 
description and photo of, NPP 4344 

Reactor (Dresden) 
description, NPP 28 
photo, APS 0, NPP 28, RAW 2 
pressure vessel for, photo, NPP 1 

Reactor (EBR-1) 
core of, photo, NRC 8 
demonstration of breeding, BR 27 
designation as national historic 

landmark, BR 27 
electric power produced by, BR 24, 

26, NRC 18 
schematic diagram of, NRC 9 
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Reactor (EBR-2) 
exterior of, photo of, BR 29 
uses of, BR 28 

Reactor (Enrico Fermi) 
aerial view of, BR 31 
description, NPP 31 
photo, APS 0,NPP 31 
purpose of, BR 28, 30 

Reactor (FFTF) 
construction of, BR 11 
cooling of, BR 30-31 
core heat rating of, BR 30 

Reactor (Fort St. Vrain) 
photo of, BR 42 

Reactor (GCFR) 
core arrangement of, BR 18 
fuels of, BR 18 
helium cooling of, advantages and 

disadvantages, BR 17 
steam supply, diagram of, BR 17 

Reactor (Gundremmingen) 
description and photo, NPP 49 

Reactor (HaUam) 
photo, APS 0 

Reactor (HTGC) 
characteristics, NRC 46-47 

Reactor (Humboldt Bay) 
description, NPP 36 
photo, APS 0, NPP 36 

Reactor (Indian Point) 
description, NPP 30 
photo, APS 0, NPP 30 
thermal pollutants from, lack of 

deleterious effects, NPE 21 
Reactor (KNK) 

photo of, BR 39 
Reactor (Lingen) 

pressure vessel interior of, photo 
of, NPP 49 

Reactor (LMFBR) 
blanket of fertile material of, BR 15 
concept of, potential, BR 11 
control rods for, BR 15 
core and loop of, sodium tempera­

tures, BR 14 
core of, description, BR 14-15 
fuel for, arrangement, BR 14-15 
steam supply of, diagram, BR 13 
steam supply of, diagram of 

pot-type, BR 16 

Reactor (Los Alamos Fast) 
operation and purpose of, BR 24 

Reactor (Marcoule) 
operation of, date of first, NPP 45 

Reactor (Materials Testing) 
use in reactor safety tests, NRC 39 

Reactor (Molten Salt) 
characteristics, NRC 48 
concept of, BR 19 
coolant salt of, BR 21-22 
core of, arrangement, BR 20 
fuels of, BR 19-21 
heat exchanger of, BR 21 
origin of, BR 18 
steam supply of, diagram, BR 19 
thermal shield installation of, 

photo, BR 20 
Reactor (MSRE) 

purpose, BR 31 
Reactor (Nine Mile Point) 

description and photo of, NPP 
41-42 

Reactor (Oconee) 
pressure vessel for, photo of 

tiansportation, BAE 1 
Reactor (Oldbury) 

description and photo of, NPP 45 
Reactor (Oyster Creek) 

description and photo of, NPP 32 
Reactor (Palisades) 

description and photo of, NPP 40 
reactor vessel and steam generators 

of, NRC 1 
Reactor (Peach Bottom) 

description, NPP 33 
photo, APS 0, NPP 33 

Reactor (PFR) 
photo of, BR 35 

Reactor (Phemx) 
operation of, estimated date, BR 36 

Reactor (Pilgrim) 
ecological study for, NPE 21 

Reactor (Piqua) 
photo, APS 0 

Reactor (Robert Emmett Ginna) 
description and photo of, NPP 37 

Reactor (San Onofre) 
description, NPP 39 
photo, AEW 40, BAE 26, 

NPP 39, NRC 20 
power level, NRC 20 
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thermal pollutants from, lack of 
deleterious effects, NPE 21 

Reactor (SEFOR) 
purpose of, BR 30 

Reactor (Shippingport) 
description and photo of, NPP 27 
photo, APS 0, NPP 27, NRC 19 
selection for breeding core 

insertion, BR 31 
Reactor (Sodium paphite) 

characteristics, NRC 48 
Reactor (Steam-cooled breeder) 

advantages and disadvantages of, 
BR 22-23 

Reactor (Test) 
test assembly of, photo, APS 36 

Reactor (Tsuruga) 
description and photo of, NPP 47 

Reactor (Vermont Yankee) 
containment vessel for, photo, 

NRC 6 
Reactor (WeisweHer) 

electric power output of, BR 40 
Reactor (Westphalian) 

effluent waters from, NIR 21 
Reactor (Yankee) 

description, NPP 29 
photo, APS 0, NPP 29 

Reactor (Zero power-3) 
photo, NRC 11 

Reactor control systems 
methods, NRC 7-9 
operation of rods, APS 21-22 

Reactor coolants 
definition, RAW 8 
description of primary, NPP 21 
disposal of radioactive, RAW 9 

Reactor cooling systems 
purification of water, APS 17-18 
failure, safeguards against, APS 22-23 
radioactivity in water, APS 15-17 

Reactor cores 
description of, NPP 18-21 
fission products in, APS 13-14 

Reactor fuel elements 
cladding failure, safeguards against, 

APS 23-24 
criticality in, safeguards against, 

APS 24 
Reactor fuel fabrication plants 

radioactive wastes from, RAW 5,16 

Reactor fuel reprocessing 
see Reprocessing plants 

Reactor fuels 
see also specific fuels, e.g. Plutonium, 

Uranium-235 
amount and arrangement in core, 

NPP 18-20 
fission products in, APS 13-14 
for reactors, daily amount, AEW 41 
preparation of, radioisotopes 

encountered, RAW 40 
processing of, accidents, NPE 2 
types, NRC 3-5 

Reactor moderators 
definition, NPP 10 
purpose, NRC 7 

Reactor pressure vessels 
description of, NPP 17-18 

Reactor safety 
SPERT tests to determine, NRC 36-39 

Reactors 
see also Cooling towers. Critical as­

semblies, and Nuclear power plants 
accidents of, facilities, NPE 2 
Cerenkov radiation from, photo, 

BAE 41, NRC 13 
control of, FRE 30 
control of excess reactivity m, 

APS 20-21 
control room, photo of, NPP 23 
description and classification of, 

NPP 5-14 
design of, NRC 11 
design safeguards in, APS 20 
discharge of heated waters, reasons for, 

NPE 11 
essential components, NPP 4 
first, photo of cutaway model of, 

FRE 17 
first, photo of plaque on west stands 

concerning, FRE 40 
first, sketch of, FRE 33, NRC 50 
fuel assembly installation, photo, 

NRC 5 
heat removal system, NRC 9-10 
nuclear excursions in, APS 18-20 
number in operation, RAW 2 
operation of, description, AEW 38-39, 

NRC 2-13 
pulsing, photo of, BAE 44 
radioactivity releases from, NPE 9 
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Reactor (EBR-2) 
exterior of, photo of, BR 29 
uses of, BR 28 

Reactor (Enrico Fermi) 
aerial view of, BR 31 
description, NPP 31 
photo, APS 0, NPP 31 
purpose of, BR 28, 30 

Reactor (FFTF) 
construction of, BR 11 
coolingof, BR 30-31 
core heat rating of, BR 30 

Reactor (Fort St. Vrain) 
photo of, BR 42 

Reactor (GCFR) 
core arrangement of, BR 18 
fuels of, BR 18 
helium cooling of, advantages and 

disadvantages, BR 17 
steam supply, diagram of, BR 17 

Reactor (Gundremmingen) 
description and photo, NPP 49 

Reactor (HaUam) 
photo, APS 0 

Reactor (HTGC) 
characteristics, NRC 4 6 4 7 

Reactor (Humboldt Bay) 
description, NPP 36 
photo, APS 0, NPP 36 

Reactor (Indian Point) 
description, NPP 30 
photo, APS 0, NPP 30 
thermal poUutants from, lack of 

deleterious effects, NPE 21 

Reactor (KNK) 

photo of, BR 39 

Reactor (Lingen) 
pressure vessel interior of, photo 

of, NPP 49 

Reactor (LMFBR) 
blanket of fertUe material of, BR 15 
concept of, potential, BR 11 
control rods for, BR 15 
core and loop of, sodium tempera­

tures, BR 14 
core of, description, BR 14-15 
fuel for, arrangement, BR 14-15 
steam supply of, diagram, BR 13 
steam supply of, diagram of 

pot-type, BR 16 

Reactor (Los Alamos Fast) 
operation and purpose of, BR 24 

Reactor (Marcoule) 
operation of, date of first, NPP 45 

Reactor (Materials Testing) 
use in reactor safety tests, NRC 39 

Reactor (Molten Salt) 
characteristics, NRC 48 
concept of, BR 19 
coolant salt of, BR 21-22 
core of, arrangement, BR 20 
fuels of, BR 19-21 
heat exchanger of, BR 21 
origin of, BR 18 
steam supply of, diagram, BR 19 
thermal shield instaUation of, 

photo, BR 20 
Reactor (MSRE) 

purpose, BR 31 
Reactor (Nine MUe Point) 

description and photo of, NPP 
4 1 4 2 

Reactor (Oconee) 
pressure vessel for, photo of 

tiansportation, BAE 1 
Reactor (Oldbury) 

description and photo of, NPP 45 
Reactor (Oyster Creek) 

description and photo of, NPP 32 
Reactor (PaUsades) 

description and photo of, NPP 40 
reactor vessel and steam generators 

of, NRC 1 
Reactor (Peach Bottom) 

description, NPP 33 
photo, APS 0, NPP 33 

Reactor (PFR) 
photo of, BR 35 

Reactor (Phenix) 
operation of, estimated date, BR 36 

Reactor (PUgrim) 
ecological study for, NPE 21 

Reactor (Piqua) 
photo, APS 0 

Reactor (Robert Emmett Ginna) 
description and photo of, NPP 37 

Reactor (San Onofre) 
description, NPP 39 
photo, AEW 40, BAE 26, 

NPP 39, NRC 20 
power level, NRC 20 
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thermal poUutants from, lack of 
deleterious effects, NPE 21 

Reactor (SEFOR) 
purpose of, BR 30 

Reactor (Shippingport) 
description and photo of, NPP 27 
photo, APS 0, NPP 27, NRC 19 
selection for breeding core 

insertion, BR 31 
Reactor (Sodium graphite) 

characteristics, NRC 48 
Reactor (Steam-cooled breeder) 

advantages and disadvantages of, 
BR 22-23 

Reactor (Test) 
test assembly of, photo, APS 36 

Reactor (Tsuruga) 
description and photo of, NPP 47 

Reactor (Vermont Yankee) 
containment vessel for, photo, 

NRC 6 
Reactor (WeisweUer) 

electric power output of, BR 40 
Reactor (Westphalian) 

effluent waters from, NIR 21 
Reactor (Yankee) 

description, NPP 29 
photo, APS 0, NPP 29 

Reactor (Zero power-3) 
photo, NRC 11 

Reactor control systems 
methods, NRC 7-9 
operation of rods, APS 21-22 

Reactor coolants 
definition, RAW 8 
description of primary, NPP 21 
disposal of radioactive, RAW 9 

Reactor cooUng systems 
purification of water, APS 17-18 
faUure, safeguards against, APS 22-23 
radioactivity in water, APS 15-17 

Reactor cores 
description of, NPP 18-21 
fission products in, APS 13-14 

Reactor fuel elements 
cladding faUure, safeguards against, 

APS 23-24 
criticality in, safeguards against, 

APS 24 
Reactor fuel fabrication plants 

radioactive wastes from, RAW 5, 16 

Reactor fuel reprocessing 
see Reprocessing plants 

Reactor fuels 
see also specific fuels, e.g. Plutonium, 

Uranium-235 
amount and arrangement in core, 

NPP 18-20 
fission products in, APS 13-14 
for reactors, daUy amount, AEW 41 
preparation of, radioisotopes 

encountered, RAW 40 
processing of, accidents, NPE 2 
types, NRC 3-5 

Reactor moderators 
definition, NPP 10 
purpose, NRC 7 

Reactor pressure vessels 
description of, NPP 17-18 

Reactor safety 
SPERT tests to determine, NRC 36-39 

Reactors 
see also Coohng towers. Critical as­

semblies, and Nuclear power plants 
accidents of, facUities, NPE 2 
Cerenkov radiation from, photo, 

BAE 41 , NRC 13 
control of, FRE 30 
control of excess reactivity in, 

APS 20-21 
control room, photo of, NPP 23 
description and classification of, 

NPP 5-14 
design of, NRC 11 
design safeguards in, APS 20 
discharge of heated waters, reasons for, 

NPE 11 
essential components, NPP 4 
first, photo of cutaway model of, 

FRE 17 
first, photo of plaque on west stands 

concerning, FRE 40 
first, sketch of, FRE 33, NRC 50 
fuel assembly installation, photo, 

NRC 5 
heat removal system, NRC 9-10 
nuclear excursions in, APS 18-20 
number in operation, RAW 2 
operation of, description, AEW 38-39, 

N R C 2 4 3 
pulsing, photo of, BAE 44 
radioactivity releases from, NPE 9 
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safety R&D for power, APS 35-37 
shielding, NRC 10 
subcritical, construction, FRE-12 

Reactors (boUing water) 
see also specific reactors, e.g. Reactor 

(Garigliano) 
characteristics, NRC 46-47 
operating principle of, NPP 7-8, 

NRC 22 
radioactivity in coolant, APS 15-17 

Reactors (breeder) 
see also Breeding and specific 

breeders, e.g. Reactor (LMFBR) 
definition of, BR 3 
foreign programs underway, NPP 45-47 
fuel systems for, types, BR 8 
future of, BR 42-43 
model of Russian, BR 40 
operating principles of, NPP 12-14 
types of, BR 11 

Reactors (Dual purpose) 
description, NPP 50 

Reactors (Fast) 
see specific reactors, e.g. Reactor 

(DFR), Reactor (EBR-1), Reactor 
(SEFOR), etc. 

Reactors (Fast breeder) 
characteristics, NRC 48-59 

Reactors (Gas-cooled) 
see also specific gas-cooled reactors, 

e.g. Reactor (Chinon) 
operating principle of, NPP 9-10 

Reactors (Heavy water) 
see also Reactor (Douglas Point) 
German, purchase by Argentina, 

NPP 48 
operating principle of, NPP 11-12 

Reactors (Light water) 
see also specific light-water reactors, 

e.g. Reactor (Browns Ferry) 
reasons for thermal pollutants, NPE 14 

Reactors (Liquid metal cooled) 
see also specific liquid metal reactors, 

e.g. Reactor (Enrico Fermi) 
steam supply components of, diagram 

of, NPP 13 
Reactors (LWBR) 

concept of, BR 22 
Reactors (Naval) 

operating experience, APS 34 

Reactors (Power) 
see also specific power reactors, 

e.g. Reactor (San Onofre) 
construction of, time required, NPP 15 
description of U.S., NPP 26-42 
description of various components of, 

NPP 15-23 
operable as of January 1970, NRC 41 
planned as of January 1970, 

NRC 43-44 
under construction as of January 1970, 

NRC 41-12 
Reactors (Pressurized water) 

see also specific pressurized water 
reactors, e.g. Reactor (Connecticut 

Yankee) 
characteristics, NRC 46-47 
cross section diagram of, NRC 3 
nuclear power plant based on, 

schematic drawing of, NPP 16, 23 
operating principle of, NPP 8-9 
principles of, NRC 22 
radioactivity in coolant, APS 15-17 
steam supply system of, photo of 

model, NPP 22 
Reactors (Process heat) 

uses in agro-industrial complexes, 
NRC 25 

Reactors (Production) 
design features of Hanford, NRC 17 
design features of Savannah River, 

NRC 17 
face of Hanford, photo, NRC 16, 

RAW 10 
reactor coolants from, disposal of, 

RAW 9-10 
dual purpose of, NRC 17 

Reactors (Research) 
see also specific research reactors, e.g. 

Reactor (Argonne research) 
costs of, NRC 13 
designs of, types, NRC 12 
uses of, NRC 12 

Reactors (Rocket) 
see Rocket reactors 

Reactors (Thermonuclear) 
see Controlled therm.onuclear devices 

Reactors (Water-cooled) 
see also specific water-cooled reactors, 

e.g. Reactor (Browns Ferry) 
radioactivity in coolant, APS 15-17 
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Red blood cells 
see Erytlirocytes 

Regulations 
see Code of Federal Regulations 

Refrigeration 
cycles in, CRY 17-18 

Refrigerator 
operation of, steps in, CRY 19 

Reines, Frederick 
co-discoverer of neutrino, MSM 34 

Relative biological effectiveness 
definition, GER 29, YBR 16 
of high-LET radiation, YBR 53 
of various radiations, YBR 57 

REM 
see Radiation dose and Roentgen 

equivalent man 
Replication 

see Chromosomes 
Reprocessing plants 

definition, NRC 38 
radioactive wastes at, RAW 5 

RES 
see Reticuloendothelial system 

Research reactors 
see Reactors (Research) 

Reservoirs 
water loss in, determination by 

tracing, APS 7 
Reticuloendothelial system 

scavenging of internal radioactive 
particles, YBR 59 

Rhenium 
atomic number, weight, and symbol, 

NTG 72 
Rhine River 

cleanliness of, NIR 21 
Rhodium 

atomic number, weight, and symbol, 
NTG 72 

Rhodium-103 
half-life of, NTG 80, RAW 41 
radiation, RAW 41 

Rhodium-106 
half4ife of, NTG 80, RAW 41 
radiation, RAW 41 

Rivers 
see also specific rivers, e.g. Columbia 

River 
temperatures of, AEC development of 

mathematical simulation of, NPE 15 

Roads 
beds for, moisture measurement, RII 16 

Robert Emmett Ginna Nuclear Power 
Plant 

see Reactor (Robert Emmett Ginna) 
Rocket fuels 

line cleaning for, tracer technique, 
RII 33, 35 

Rocket reactors 
fuels for, CRY 30 
program goals, NRC 30, 32 

Rocket reactors (NERVA) 
model of, photo, BAE 37, NRC 32 

Rockets 
see also Satellites 
fuels for, CRY 31 
use of liquid hydrogen in, CRY 31 

Rodents 
see Mice and Rats 

Roentgen 
definition, AIA 19, GER 27, NIR 30, 

YBR 15 
Roentgen, Wilhelm Konrad 

awarding of Nobel prize, NIR 7 
discovery of X rays, ACC 2, RIM 1 
photo, BAE 9, NIR 7, RIM 1 

Roentgen equivalent man 
definition, GER 29, YBR 16 

Roentgen rays 
see X rays 

Rongelap Island 
nature of, fallout effects, 

YBR 44-45 
Roosevelt, President FrankUn D. 

appointment of Advisory Committee 
on Uranium by, FRE 9 

letter to, from Einstein encouraging 
uranium chain-reaction studies, 

FRE 8-9 
Rose bengal test 

modification RIM 22 
RTG (Radioisotope Thermoelectric 

Generators) 
see System for Nuclear Auxiliary Power 

Rubber 
hose, liquid nitrogen effect on, 

CRY 35 
Rubber industry 

radioisotope thickness gauge in, 
AEW31-32,Rn 12,15 

tracer applications, RII 45 
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safety R&D for power, APS 35-37 
shielding, NRC 10 
subcritical, construction, FRE-12 

Reactors (boiling water) 
see also specific reactors, e.g. Reactor 

(Garigliano) 
characteristics, NRC 46-47 
operating principle of, NPP 7-8, 

NRC 22 
radioactivity in coolant, APS 15-17 

Reactors (breeder) 
see also Breeding and specific 

breeders, e.g. Reactor (LMFBR) 
definition of, BR 3 
foreign programs underway, NPP 45-47 
fuel systems for, types, BR 8 
future of, BR 42-43 
model of Russian, BR 40 
operating principles of, NPP 12-14 
types of, BR 11 

Reactors (Dual purpose) 
description, NPP 50 

Reactors (Fast) 
see specific reactors, e.g. Reactor 

(DFR), Reactor (EBR-1), Reactor 
(SEFOR), etc. 

Reactors (Fast breeder) 
characteristics, NRC 48-59 

Reactors (Gas-cooled) 
see also specific gas-cooled reactors, 

e.g. Reactor (Chinon) 
operating principle of, NPP 9-10 

Reactors (Heavy water) 
see also Reactor (Douglas Point) 
German, purchase by Argentina, 

NPP 48 
operating principle of, NPP 11-12 

Reactors (Light water) 
see also specific light-water reactors, 

e.g. Reactor (Browns Ferry) 
reasons for thermal pollutants, NPE 14 

Reactors (Liquid metal cooled) 
see also specific liquid metal reactors, 

e.g. Reactor (Enrico Fermi) 
steam supply components of, diagram 

of, NPP 13 

Reactors (LWBR) 
concept of, BR 22 

Reactors (Naval) 
operating experience, APS 34 

Reactors (Power) 
see also specific power reactors, 

e.g. Reactor (San Onofre) 
construction of, time required, NPP 15 
description of U.S., NPP 2642 
description of various components of, 

NPP 15-23 
operable as of January 1970, NRC 41 
planned as of January 1970, 

NRC 43-44 
under construction as of January 1970, 

NRC 41-42 
Reactors (Pressurized water) 

see also specific pressurized water 
reactors, e.g. Reactor (Connecticut 

Yankee) 
characteristics, NRC 46-47 
cross section diagram of, NRC 3 
nuclear power plant based on, 

schematic drawing of, NPP 16, 23 
operating principle of, NPP 8-9 
principles of, NRC 22 
radioactivity in coolant, APS 15-17 
steam supply system of, photo of 

model, NPP 22 
Reactors (Process heat) 

uses in agro-industrial complexes, 
NRC 25 

Reactors (Production) 
design features of Hanford, NRC 17 
design features of Savannah River, 

NRC 17 
face of Hanford, plioto, NRC 16, 

RAW 10 
reactor coolants from, disposal of, 

RAW 9-10 
dual purpose of, NRC 17 

Reactors (Research) 
see also specific research reactors, e.g. 

Reactor (Argonne research) 
costs of, NRC 13 
designs of, types, NRC 12 
uses of, NRC 12 

Reactors (Rocket) 
see Rocket reactors 

Reactors (Thermonuclear) 
see Controlled thermonuclear devices 

Reactors (Water-cooled) 
see also specific water-cooled reactors, 

e.g. Reactor (Browns Ferry) 
radioactivity in coolant, APS 15-17 
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Red blood cells 
see Erythrocytes-

Regulations 
see Code of Federal Regulations 

Refngeration 
cycles in, CRY 17-18 

Refrigerator 
operation of, steps in, CRY 19 

Reines, Frederick 
co-discoverer of neutrino, MSM 34 

Relative biological effectiveness 
definition, GER 29, YBR 16 
of high-LET radiation, YBR 53 
of various radiations, YBR 57 

REM 
see Radiation dose and Roentgen 

equivalent man 
Replication 

see Chromosomes 
Reprocessing plants 

definition, NRC 38 
radioactive wastes at, RAW 5 

RES 
see Reticuloendothelial system 

Research reactors 
see Reactors (Research) 

Reservoirs 
water loss in, determination by 

tracing, APS 7 
Reticuloendothelial system 

scavenging of internal radioactive 
particles, YBR 59 

Rhenium 
atomic number, weight, and symbol, 

NTG72 
Rhine River 

cleanliness of, NIR 21 
Rhodium 

atomic number, weight, and symbol, 
NTG72 

Rhodium-103 
half-life of, NTG 80, RAW 41 
radiation, RAW 41 

Rhodium-106 
half4ife of, NTG 80, RAW 41 
radiation, RAW 41 

Rivers 
see also specific rivers, e.g. Columbia 

River 
temperatures of, AEC development of 

mathematical simulation of, NPE 15 

Roads 
beds for, moisture measurement, RII 16 

Robert Emmett Ginna Nuclear Power 
Plant 

see Reactor (Robert Emmett Ginna) 
Rocket fuels 

line cleaning for, tracer technique, 
RII 33, 35 

Rocket reactors 
fuels for, CRY 30 
program goals, NRC 30, 32 

Rocket reactors (NERVA) 
model of, photo, BAE 37, NRC 32 

Rockets 
see also Satellites 
fuels for, CRY 31 
use of Uquid hydrogen in, CRY 31 

Rodents 
see Mice and Rats 

Roentgen 
definition, AIA 19, GER 27, NIR 30, 

YBR 15 
Roentgen, Wilhelm Konrad 

awarding of Nobel prize, NIR 7 
discovery of X rays, ACC 2, RIM 1 
photo, BAE 9, NIR 7, RIM 1 

Roentgen equivalent man 
definition, GER 29, YBR 16 

Roentgen rays 
see X rays 

Rongelap Island 
nature of, fallout effects, 

YBR 44-45 
Roosevelt, President Franklin D. 

appointment of Advisory Committee 
on Uranium by, FRE 9 

letter to, from Einstein encouraging 
uranium chain-reaction studies, 

FRE 8-9 
Rose bengal test 

modification RIM 22 
RTG (Radioisotope Thermoelectric 

Generators) 
see System for Nuclear Auxiliary Power 

Rubber 
hose, liquid nitrogen effect on, 

CRY 35 
Rubber industry 

radioisotope thickness gauge in, 
AEW 31-32, RII 12,15 

tracer applications, RII 45 
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Rubidium 
atomic number, weight, and symbol, 

NTG 72 
Rubidium-86 

half-life and radiation, RAW 42 
Ruby 

molecular structure, LAS 29 
pumping of, during laser operation, 

LAS 30 
use m first laser, LAS 29 

Russett, Wilham L 
mice radiation genetic studies of, 

GER 40-43 
Russia 

see Umon of Soviet Socialist Republics 
Ruthenium 

atomic number, weight, and symbol, 
NTG 72 

Ruthemum-103 
half-life of, NTG 80, RAW 41 
radiation, RAW 41 

Ruthenium-106 
half-life and radiation, RAW 41 

Rutherford, Ernest 
alpha scattering study, ISA 17,19 
atomic structure theory, ISA 20-22 
disintegration of nucleus of nitrogen 

atom by, artificial, FRE 29 
electron orbiting postulation, ISA 48 
identification of alpha particles as 

hehum nuclei, ACC 2-3 
laboratory at Cambndge Univ., photo 

of, ACC 4 
photo of, ACC 8, AEW 20, BAE 13, 

FRE 29, ISA 18,19, NIR 24 
recipient of Nobel prize, 1908, ACC 3, 

NIR 24 

Sachs, Alexander 
dehvery of Einstein letter to President 

Roosevelt encouraging nuclear 
studies, FRE 8 

Sacro Catmo 
X-ray fluorescence analysis of, BAE 22 

Safety 
see also Reactor safety 
nuclear power plants, APS 1-38 
of science fair projects involving 

radiation, ASF 50-51 

Sailboat 
photo, AEW 5 

Sahne water 
see Water 

Sahsbury, Wmfleld W 
photo, ACC 17 

Salt 
radiation effects study, RAW 33 

Salt deposits 
freedom from radiation m, NIR 32 
radioactive waste storage m, 

RAW 32-33 
Samarium 

atomic number, weight, and symbol, 
NTG 72 

Samanum-145, 
half-hfe and radiation, RII 20 

San Onofre Nuclear Power Plant 
see Reactor (San Onofre) 

Sandpaper 
manufacture of, thickness gauges used 

m.RH 13-14 
Sandy Hook Marine Lab. 

thermal effects study on fish and 
invertebrates, NPE 17 

Satellites 
see also Early Apollo Scientific 

Expenment Package, Mariner and 
Pioneer space probes and Viking 

Mars Lander 
development of SNAP-1 for, PFR 6 
development of SNAP-9A for, PFR 10 
discovery of Van Allen radiation belts 

from, NIR 34, 35 
DOD transit navigational, PFR 8-9 
flight failures of, PFR 19 
navigational, artist's concept of new 

transit, PFR 13 
Nimbus weather, artist's concept of, 

PFR 12 
Nimbus weather, failure of, PFR 19 
Nimbus weather, SNAP-19 power 

sources, PFR 11 
SNAP-3A installed in, photo, PFR 9 
transit, facts concerning RTG for, 

PFR 51 
weather, isotopic power sources used 

m, NRC 33 
Savannah (N. S ) 

photo, NRC 29 
shaft horsepower, NRC 28-29 
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Savannah River 
sampling of, photo, NPL 29 

Savannah River Lab 
ecological study of reactor effluent 

wastes, NPE 26-27 
Savannah River Plant 

bed lock storage of radioactive wastes, 
RAW 33 

production reactors at design features, 
NRC 17 

storage tank wall corrosion detection 
RAW 17 

waste storage tank construction at, 
photo, RAW 25 

Scandium 
atomic number, weight, and symbol 

NTG 72 
Scandium 46 

use in tracing catalysts in refineries, 
RII 30 31 

Scanners 
see Radiation detectors 

Scanning 
of human beings, photo, RIM 10, 

12 1 3 , 1 5 , 1 9 , 2 1 , 2 2 
Schawlow, A L 

CO developer of theory of laser, LAS 29 
Schrodinger, Erwin 

mathematical treatment of wave-
particle duahty concept, ISA 66 

photo ISA 67 
Science 

see ako specific areas of science c g 

Biology, Chemistry, Physics, etc 
constants m, NTG 68 

Scintillating liquids 
meaning of, NIR 42 

Scintillation counters 
see under Radiation detectois 

Screwworm fly 
see Insects 

Scuba divmg 
gear tor, photo, CRY 53 

Sculpture 
commemorating the birth of the 

atomic age, FRL 41 

Scylla-IV 
see under Controlled thermonuclear 

devices 

Scyllac 
see under Controlled thermonuclear 

devices 
Seaborg, Glenn T 

photo, PFR 2 
statement on applications of radioiso 

tope power units, PFR 33 
statement on breeder reactors, BR 

frontispiece 
Seas 

see Oceans 
Seawater 

desalting of, with dual purpose reactor, 
NPP 50, NRC 25 

Seebeck, Thomas Johann 
discovery of principles of thermo 

electricity, DCE 12, PFR 5 6 
Seebeck effect 

description DCE 13 14 
SEFOR 

see Reactor (SEF-OR) 
Selenium 

atomic number weight, and symbol, 
NTG 72 

Semiconductors 
definition of, DCE 13 14 
electrical properties at low tempera­

tures, CRY 38 
use m lasers, LAS 46 
use in SNAP 3, DCE 14 

Sentry 
facts concerning, PI R 50 
use ds radioisotope power generator 

source m arctic weather station, 
PFR 20 21, 50 

Serum albumin 
iodine 133 labeled, for blood flow 

studies, AEW 30 
labeled, use in brain tumor location, 

RIM 22-23 
SGR 

see Reactor (Sodium graphite) 
Sheep 

fattening ot, tracer technique using 
tritium AIA 13 14 

Shielding 
see Radiation shielding 

Shippingport Atomic Power Station 
see Reactor (Shippingport) 

Ships 
see Naval vessels and Savannah (N S ) 
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Rubidium 
atomic number, weight, and symbol, 

NTG 72 
Rubidium-86 

half-life and radiation, RAW 42 
Ruby 

molecular structure, LAS 29 
pumping of, during laser operation, 

LAS 30 
use m first laser, LAS 29 

RusseE, Wilham L. 
mice radiation genetic studies of, 

GER 40-43 
Russia 

see Umon of Soviet Socialist Repubhcs 
Ruthenium 

atomic number, weight, and symbol, 
NTG 72 

Ruthenium-103 
half-life of, NTG 80, RAW 41 
radiation, RAW 41 

Ruthemum-106 

half-life and radiation, RAW 41 
Rutherford, Ernest 

alpha scattering study, ISA 17,19 
atomic structure theory, ISA 20-22 
disintegration of nucleus of nitrogen 

atom by, artificial, FRE 29 
electron orbiting postulation, ISA 48 
identification of alpha particles as 

helium nuclei, ACC 2-3 
laboratory at Cambridge Univ., photo 

of, ACC 4 
photo of, ACC 8, AEW 20, BAE 13, 

FRE29, ISA 18,19, NIR 24 
recipient of Nobel prize, 1908, ACC 3, 

NIR 24 

1̂  
Sachs, Alexander 

dehvery of Einstein letter to President 
Roosevelt encouraging nuclear 

studies, FRE 8 
Sacro Catmo 

X-ray fluorescence analysis of, BAE 22 
Safety 

see also Reactor safety 
nuclear power plants, APS 1-38 
of science fair projects involving 

radiation, ASF 50-51 

Sailboat 
photo, AEW 5 

Sahne water 
see Water 

Sahsbury, Winfield W. 
photo, ACC 17 

Salt 
radiation effects study, RAW 33 

Salt deposits 
freedom from radiation m, NIR 32 
radioactive waste storage m, 

RAW 32-33 
Samarium 

atomic number, weight, and symbol, 
NTG 72 

Samanum-145, 
half-life and radiation, RII 20 

San Onofre Nuclear Power Plant 
see Reactor (San Onofre) 

Sandpaper 
manufacture of, thickness gauges used 

i n , R n 13-14 
Sandy Hook Marine Lab 

thermal effects study on fish and 
invertebrates, NPE 17 

Satellites 
see also Early ApoUo Scientific 

Experiment Package, Mariner and 
Pioneer space probes and Viking 

Mars Lander 
development of SNAP-1 for, PFR 6 
development of SNAP-9A for, Pf R 10 
discovery of Van Allen radiation belts 

from, NIR 34, 35 
DOD transit navigational, PFR 8-9 
flight failures of, PFR 19 
navigational, artist's concept of new 

transit, PFR 13 
Nimbus weather, artist's concept of, 

PFR 12 
Nimbus weather, failure of, PFR 19 
Nimbus weather, SNAP-19 power 

sources, PFR 11 
SNAP-3A mstalled m, photo, PFR 9 
transit, iacts concerning RTG for, 

PFR 51 
weather, isotopic power sources used 

m, NRC 33 
Savannah (N. S.) 

photo, NRC 29 
shaft horsepower, NRC 28-29 
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Savannah River 
sdmphng of, photo, NPE 29 

Savannah River Lab 
ecological study of reactor effluent 

wastes, NPE 26 27 
Savannah River Plant 

bed rock storage of radioactive wastes, 
RAW 33 

production reactors at, design features, 
NRC 17 

storage tank wall corrosion detection 
RAW 17 

waste storage tank construction at, 
photo, RAW 25 

Scandium 
atomic number, weight, and symbol, 

NTG 72 
Scandium-46 

use in tracing catalysts m refineries, 
RII 30-31 

Scanners 
see Radiation detectors 

Scanning 
of human beings, photo, RIM 10, 

12-13.15, 19 ,21 ,22 
Schdwiow, A L 

CO developer of ttieory of laser, LAS 29 
Schrodinger, Erwin 

mathematical treatment of wave-
particle duahty concept, ISA 66 

photo ISA 67 
Science 

see also specific areas of science, e g 

Biology, Chemistry, Physics, etc 
constants m, NTG 68 

ScintiHating liquids 
meaning of, NIR 42 

Scintillation counteis 
set under Radiation detectors 

Screwworm fly 
see Insects 

Scuba diving 
gear for, photo, CRY 53 

Sculpture 
commemorating the birth of the 

atomic age, FRI 41 

Scylla-IV 
see under Controlled thermonuclear 

devices 

Scyllac 
see under Controlled thermonuclear 

devices 
Seaborg, Glenn T 

photo, PhR 2 
statement on applications of radioiso­

tope power units, PF R 33 
statement on breeder reactors, BR 

frontispiece 
Seas 

see Oceans 
Sea water 

desalting of, with dual purpose reactor, 
NPP 50, NRC 25 

Seebeck, Thomas Johann 
discovery of principles of thermo 

electricity, DCC 12, PFR 5-6 
Seebeck effect 

description, DCE 13 14 

snoR 
see Reactor (SL! OR) 

Selenium 
atomic number, weight, and symbol, 

•NTG 72 
Semiconductors 

definition of, DCE 13 14 
electrical properties at low tempera­

tures, CRY 38 
use in Users, LAS 46 
use in SNAP 3 DCE 14 

Sentry 
facts concerning, PI R 50 
use as radioisotope power generator 

source in aictic weather station, 
P f R 2 0 21,50 

Serum albumin 
iodine-133 labeled, for blood flow 

studies, AEW 30 
labeled, use in brain tumor location, 

RIM 22-23 
SGR 

see Reactor (Sodium graphite) 
Sheep 

fattening ot, tracer technique using 
tritium, AIA 13 14 

Shielding 
see Radiation shielding 

Shippingport Atomic Power Station 
see Reactor (Shippingport) 

Ships 
see Naval vessels and Savannah (N S ) 
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Shock waves 
from bullet, laser hologram of, LAS 41 

Shrimp 
effects of warm water on, photo, 

NPE 15 
Silicon 

atomic number, weight, and symbol, 
NTG 72 

Silk worms 
use of gamma rays for kflling, inside 

cocoons, AIA 21 
Silver 

atomic number and symbol, NTG 72 
atomic weight, AEW 10, NTG 72 

Silver-109 
see Cadmium-109-silver-109 

SUver-111 
license quantities, RII 9 

Silver isotopes 
mass number of stable, AEW 26 

Skin 
erythema of, YBR 43 

SLAC 
see Stanford Linear Accelerator Center 

Slepian, Joseph 
suggestion regarding betatron accelera­

tion mechanism, ACC 31 
Smithsonian Institution 

Science Information Exchange of, 
thermal effects studies, NPE 16 

Smyth Report 
release of, FRE 39 

SNAP 
see System for Nuclear Auxiliary 

Power 
SNEAK 

see Critical assemblies 
Snow 

melting temperature at sea level, 
CRY 14 

SNR reactor 
see Reactor (Weisweiler) 

Soap 
effectiveness for dirt removal, tracer 

for, RII 33 
Soddy, Frederick 

discovery of neon isotopes, RIM 6 
photo, RIM 6 

Sodium 
atomic number, weight, and symbol, 

NTG 72 

flow of, with breeder reactor, BR 14-15 
use of liquid, as coolant in breeder 

reactors, BR 13 
Sodium-22 

half-life and radiation, RAW 42 
license quantities, RII 9 

Sodium-24 
half-life and radiation, RAW 42 
use in circulatory system constiiction 

location, RIM 25 
Sodium graphite reactor 

see Reactor (Sodium graphite) 
Soils 

density measurement using radiation, 
AIA 22 

moisture measurement using radiation, 
AIA 22 

radioactive, effects on cotton plants, 
RAW 12 

Solar cells 
development and principle of, 

DCE 25-27 
Solar flare 

see Sun 
Solar system 

see also specific parts, e.g.. Earth, 
Mars, etc. 

radiation exposure from, YBR 32 
SoUd state counters 

see Radiation detectors 
Solid state physics 

use of research reactors in, NRC 12 
Sohds 

classes of, according to electrical 
properties, CRY 36 

Somatic mutation 
see Mutation 

Sommerfeld, Arnold 
ideas on elliptical orbits of electrons, 

ISA 55 

Sound waves 
high frequency, laser generation, 

LAS 36 

South Carolina 
see installations located in South 

Caiolina, e.g. Reactor (Oconee), 
Savannah River Plant, etc. 

Southwest Experimental Fast Oxide 
Reactor 

see Reactor (SEFOR) 
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Soviet Union 
see Union of Socialist Soviet Republics 

Space 
see also Astronauts, Moon, Solar 

system, and Universe 
development of thermionic power for 

use m, DCE 18-19 
heat radiation in, CRY 26 
photo of stars in, ISA 14-15 
plans for travel in, to Jupiter, PFR 13 
reactor applications in, NRC 31 
safety in, PFR 17-19 
SNAP usefulness in, reasons for, PFR 8 

Space probes 
see Mariner or Pioneer space probes 

Space radiation 
see Radiation 

Space reactors 
see Rocket reactors 

Spacecraft 
see also Viking Mars Lander Spacecraft 
Mariner-4 data transmission rate from, 

LAS 48 
shielding materials for, NIR 36 
universe exploration by, plans in late 

1970's, PFR 16-17 
Spain 

nuclear power plants in, NPP 48 
Spark chambers 

see Radiation detectors 
Special Power Excursion Reactor Test 

see Reactor safety 
Specific heat 

meaning, CRY 13 
Spectrometers 

magnetic photo, ACC 37 
Spectroscope 

definition, ISA 44 
Spectroscopy 

see X-ray fluorescence spectroscopy 
SPERT 

see Reactor safety 
Sphere 

surface area, YBR 24 
Spin, particles 

see Elementary particles and specific 
particles 

Spinal cord 
pain fiber destruction, photo, YBR 62 

Spinthariscope 
description, NIR 24 

Spleen 
see Hematopoietic system 

Spontaneous mutations 
see Mutations 

Sputnik I 
see Satellites 

Squirrel 
hibernating, photo, YBR 56 

Stainless steel 
mechanical properties at low temper­

atures, CRY 35 
Stanford Linear Accelerator Center 

accelerator description, ACC 1, 41 
magnetic spectrometers at, photo, 

ACC 37 
photo of, serial BAE 5 

Stanford Univ., Palo Alto, Calif. 
accelerators at, ACC 40-43 

Stars 
fusion reactions in, ISA 80 
surface temperature range, CRY 26 

Steam 
production of, methods in power 

plants, NPP 3 
Steam turbines 

use of Rankin cycle radioisotope gen­
erators with, for undersea use, 

PFR 28-29 
Steel 

brittleness of, effect of low tempera­
ture on, CRY 35 

industry, use of liquid oxygen, CRY 1 
Stefan-Boltzmann law, DCE 18 
Stellerator 

see under Controlled thermonuclear 
devices 

Sterility 
radioinduced, in animals, YBR 50 

Sterilization 
see Radiosterilization 

Stern, Otto 
quantized electron spin experiment, 

MSM 14-15 
recipient of Nobel prize, MSM 14 

Stibitz, George R. 
computer development, digital, COM 9 

Stoney, G. Johnstone 
naming of electron by, ISA 9 

Storage battery 
see Electric batteries 
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Shock waves 
from bullet, laser hologram of, LAS 41 

Shrimp 
effects of warm water on, photo, 

NPE 15 
Silicon 

atomic number, weight, and symbol, 
NTG 72 

Silk worms 
use of gamma rays for killing, inside 

cocoons, AIA 21 
Silver 

atomic number and symbol, NTG 72 
atomic weight, AEW 10, NTG 72 

Silver-109 
see Cadmium-109-silver-109 

Silver-Ill 
license quantities, RII 9 

Sliver isotopes 
mass number of stable, AEW 26 

Skin 
erythema of, YBR 43 

SLAC 
see Stanford Linear Accelerator Center 

Slepian, Joseph 
suggestion regarding betatron accelera­

tion mechanism, ACC 31 
Smithsonian Institution 

Science Information Exchange of, 
thermal effects studies, NPE 16 

Smyth Report 
release of, FRE 39 

SNAP 
see System for Nuclear Auxiliary 

Power 
SNEAK 

see Critical assemblies 
Snow 

melting temperature at sea level, 
CRY 14 

SNR reactor 
see Reactor (Weisweiler) 

Soap 
effectiveness for dirt removal, tracer 

for, RII 33 
Soddy, Frederick 

discovery of neon isotopes, RIM 6 
photo, RIM 6 

Sodium 
atomic number, weight, and symbol, 

NTG 72 

flow of, with breeder reactor, BR 14-15 
use of liquid, as coolant in breeder 

reactors, BR 13 
Sodium-22 

half-life and radiation, RAW 42 
license quantities, RII 9 

Sodium-24 
half-life and radiation, RAW 42 
use in circulatory system constiiction 

location, RIM 25 
Sodium graphite reactor 

see Reactor (Sodium graphite) 
Soils 

density measurement using radiation, 
AIA 22 

moisture measurement using radiation, 
AIA 22 

radioactive, effects on cotton plants, 
RAW 12 

Solar cells 
development and principle of, 

DCE 25-27 
Solar flare 

see Sun 
Solar system 

see also specific parts, e.g.. Earth, 
Mars, etc. 

radiation exposure from, YBR 32 
SoUd state counters 

see Radiation detectors 
SoUd state physics 

use of research reactors in, NRC 12 
SoUds 

classes of, according to electrical 
properties, CRY 36 

Somatic mutation 
see Mutation 

Sommerfeld, Arnold 
ideas on elliptical orbits of electrons, 

ISA 55 

Sound waves 
high frequency, laser generation, 

LAS 36 

South Carolina 
see installations located in South 

Caiolina, e.g. Reactor (Oconee), 
Savannah River Plant, etc. 

Southwest Experimental Fast Oxide 
Reactor 

see Reactor (SEFOR) 
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Soviet Union 
see Union of Socialist Soviet Republics 

Space 
see also Astronauts, Moon, Solar 

system, and Universe 
development of thermionic power for 

use in, DCE 18-19 
heat radiation in, CRY 26 
photo of stars in, ISA 14-15 
plans for travel m, to Jupiter, PFR 13 
reactor applications in, NRC 31 
safety in, PFR 17-19 
SNAP usefulness in, reasons for, PFR 8 

Space probes 
see Mariner or Pioneer space probes 

Space radiation 
see Radiation 

Space reactors 
see Rocket reactors 

Spacecraft 
see also Viking Mars Lander Spacecraft 
Mariner-4 data transmission rate from, 

LAS 48 
shielding materials for, NIR 36 
universe exploration by, plans in late 

1970's, PFR 16-17 
Spam 

nuclear power plants in, NPP 48 
Spark chambers 

see Radiation detectors 
Special Power Excursion Reactor Test 

see Reactor safety 
Specific heat 

meaning, CRY 13 
Spectrometers 

magnetic photo, ACC 37 
Spectroscope 

definition, ISA 44 
Spectroscopy 

see X-ray fluorescence specteoscopy 
SPERT 

see Reactor safety 
Sphere 

surface area, YBR 24 
Spin, particles 

see Elementary particles and specific 
particles 

Spinal cord 
pain fiber destruction, photo, YBR 62 

Spinthariscope 
description, NIR 24 

Spleen 
see Hematopoietic system 

Spontaneous mutations 
see Mutations 

Sputnik I 
see Satellites 

Squirrel 
hibernating, photo, YBR 56 

Stainless steel 
mechanical properties at low temper­

atures, CRY 35 
Stanford Linear Accelerator Center 

accelerator description, ACC 1,41 
magnetic spectrometers at, photo, 

ACC 37 
photo of, serial BAE 5 

Stanford Univ., Palo Alto, CaUf. 
accelerators at, ACC 40-43 

Stars 
fusion reactions in, ISA 80 
surface temperature range, CRY 26 

Steam 
production of, methods in power 

plants, NPP 3 
Steam turbines 

use of Rankin cycle radioisotope gen­
erators with, for undersea use, 

PFR 28-29 
Steel 

brittleness of, effect of low tempera­
ture on, CRY 35 

industry, use of liquid oxygen, CRY 1 
Stefan-Boltzmann law, DCE 18 
Stellerator 

see under Controlled thermonuclear 
devices 

Sterility 
radioinduced, in animals, YBR 50 

Sterilization 
see Radiosterilization 

Stern, Otto 
quantized electron spin experiment, 

MSM 14-15 
recipient of Nobel prize, MSM 14 

Stibitz, George R. 
computer development, digital, COM 9 

Stoney, G. Johnstone 
naming of electron by, ISA 9 

Storage battery 
see Electric batteries 
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Strangeness 
see Elementary particles 

Strassman, Fritz 
discovery of fission, FRE 5-6, 29, 

NRCl 
Strontium 

atomic number, weight, and symbol, 
NTG 72 

Strontium-89 
concentration m man, site, YBR 30 
half-hfe of, NTG 80, RAW 41 
radiation, RAW 41 

Strontium-90 
concentration in man, site of, YBR 30 
containers for RTG fuels of, strength 

and safety, PFR 3 2 
eye cancer therapy in cows using, 

YBR 69 
half-hfe of, NTG 80, PFR 3, 39, 50-51, 

RAW41,RIM7, YBR60 
maximum permissible concentration, 

YBR 61 
properties as RTG fuel, PFR 39 
radiation, RAW 41, YBR 60 
radioactive decay of, PFR 3 
separation from radioactive wastes, 

method of, PFR 40-41 
use as fuel m SNAP-7E, PFR 25, 50 
use as fuel source for SNAP-21 A, 

PFR 28 
use as fuel source tor SNAP-23, 

PFR 28, 51 
use as fuel source m SNAP-7B, 

PFR 22, 50 
use as fuel source m SNAP-7A, 

PER 22, 50 
Strontium-90-yttriuin-90 

hcense quantities, RII 9 

Strontium titanate 
melting point, PFR 40 
solubility, PFR 32 

Styrene 
polymenzation using lasers, LAS 38 

Suan pan 
see Abacus 

Subatomic particles 
see Elementary particles 

Sublimation 
definition of, CRY 14 

Submarines 
huU of, photo of radiographic 

inspection, RII 21 
nuclear-powered, congressional 

authorization of, NRC 26 
U S S Nautilus, photo, AEW 42, 

BAE 8, NRC 27 
U S S Queenfish, photo at North Pole, 

BAE 6 
Suess, Hans E 

ideas on nucleons numbers, ISA 86 
Sugar 

components of, AEW 6 
fructose formation in plants, AIA 8 

Sulfur 
atomic number and symbol, NTG 72 
atomic weight, AEW 10, NTG 72 

Sulfur-35 
license quantities, RII 9 

Sulfur dioxide 
detection m air using krypton detector, 

R n 2 
Sulfur isotopes 

mass number of stable, AEW 26 
Sun 

light from, desirable and undesirable 
effects, GER 1 

loop prominences on, photo of, CNF 5 
pumping of laser, drawing of, LAS 51 
radiant heat from, in space, CRY 26 
solar flare of, photo, NIR 33 
source of energy, ISA 80 
surface temperature, DCE 26 

Superconducting magnets 
development and uses of, CRY 4-5, 

48, 49-50 
use m accelerators, possible, ACC 4647 

Superconductivity 
discovery, CRY 2 

Superconductors 
properties of, CRY 46 

Superfluidity 
description of, CRY 4145 
discovery of, CRY 2, 41 

Surface tension 
definition, ISA 85 

Surface waters 
see Lakes, Oceans, and Rivers 

Surgery 
eye, use of lasers in, LAS 34 

use of cryogenic techniques in, photo, 
CRY 52 

Sweden 
nuclear power plants m, NPP 48 
plasma R&D m, CNF 28 

Swme 
radiation effects on, AIA 22 

Switzerland 
nuclear power plants m, NPP 48 

Synchrocyclotrons 
development, ACC 19-22 
location of, ACC 12 
numbers built, ACC 19-20 

Synchrotrons 
alternating gradient, dimensions of, 

ACC 27 
alternating gradient, focusing, ACC 36 
alternating gradient, photo, MSM 41 
alternating gradient, protons accel­

erated per pulse, ACC 44 
cosmotron, sketch of BNL, MSM 48 
election, development, ACC 33-35 
electron, location, ACC 34 
proton, photos, ACC 23, 26, 28, 29 
proton, types and operation of, 

ACC 22-29 
zero gradient, photo of, ACC 26 

Syndrome 
definition, YBR 39 

System for Nuclear Auxiliary Power 
see Apollo Lunar Scientific Expenmen 

Package and Sentry 
characteristics of, good and bad, 

PFR 35-36 
commercially available types, 

PFR 29-31 
cutaway diagram of, PFR 36 
description of RTG, PFR 34 
fuels for, PFR 3541 
operation of, diagram of, PFR 36 
potential uses of, PFR 33 
pnnciples of, PFR 4-6 
radioisotope generators of, photo of 

safety explosion testing of, PFR 18 
safety m terrestrial RTG's containing 

sttontiuffl-90, PFR 32-33 
safety of generator, PFR 4748 
uses, AEW 32-33 
SNAP-1, development of, PFR 6-7 
SNAP-IA, facts concerning, PFR 50 
SNAP-2, description, NRC 34 

SNAP-2, photo, DCE 4 
SNAP-3, development, DCE 14-15, 

PFR 7 
SNAP-3, efficiency, DCE 14 
SNAP-3, facts concernmg, PFR 50 
SNAP-3, photo, DCE 4 
SNAP-3A, description, PFR 1 
SNAP-3A, facts concerning, PFR 50 
SNAP-3A, photo, PFR 9 
SNAP-7A, facts concerning, PFR 50 
SNAP-7A, use in navigational bouy, 

PFR 21-22, 50 
SNAP-7B, facts concerning, PFR 50 
SNAP-7B, use as power in hghthouse, 

PFR 22, 50 
SNAP-7C, use as power source m un­

manned antarctic weather station, 
PFR 23-24, 50 

SNAP-7D, facts concerning, PFR 50 
SNAP-7D, use as power source m 

NOMAD weather boat, PFR 24-25, 
50 

SNAP-7E, facts concernmg, PFR 50 
SNAP-7E, use as power source for 

undersea navigation beacon, PFR 
25,50 

SNAP-7F, facts concerning, PFR 50 
SNAP-8DR, photo, NRC 35 
SNAP-9A, facts concerning, PFR 50 
SNAP-9A, orbiting of satellites 

containing, PFR 10 
SNAP-9A, satellite failure mvolvmg, 

PFR 19 
SNAP-11, facts concerning, PFR SO 
SNAP-13, facts concerning, PFR 51 
SNAP-15A, facts concermftg, PFR 51 
SNAP-15A, use for mihtary purposes, 

PFR 26-27, 51 
SNAP-15C, development of, PFR 26 
SNAP-17, facts concerning, PFR 51 
SNAP-19, sateUite failure involving, 

PFR 19 
SNAP-19, use m Nimbus weather 

satellite, PFR 11 
SNAP-19B, facts concerning, PFR 51 
SNAP-19C, facts concerning, PFR 51 
SNAP-21A, facts concermng, PFR 51 
SNAP-21A, use as power source for 

undersea navigation beacon, 
PFR 27-28, 51 

SNAP-23, facts concermng, PFR 51 
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strangeness 
see Elementary particles 

Strassman, Fritz 
discovery of fission, FRE 5-6, 29, 

NRCl 
Strontium 

atomic number, weight, and symbol, 
NTG 72 

Strontium-89 
concentration in man, site, YBR 30 
half-hfe of, NTG 80, RAW 41 
radiation, RAW 41 

Strontium-90 
concentration m man, site of, YBR 30 
containers for RTG fuels of, strength 

and safety, PFR 32 
eye cancer therapy m cows using, 

YBR 69 
half-hfe of, NTG 80, PFR 3, 39, 50-51, 

RAW 41, RIM 7, YBR 60 
maximum permissible concentration, 

YBR 61 
properties as RTG fuel, PFR 39 
radiation, RAW 41, YBR 60 
radioactive decay of, PFR 3 
separation from radioactive wastes, 

method of, PFR 40-41 
use as fuel in SNAP-7E, PFR 25, 50 
use as fuel source for SNAP-21A, 

PFR 28 
use as fuel source for SNAP-23, 

PFR 28, 51 
use as fuel source m SNAP-7B, 

PFR 22, 50 
use as fuel source m SNAP-7A, 

PFR 22, 50 
Strontium-90-yttnum-90 

license quantities, RII 9 

Strontium titanate 
melting point, PFR 40 
solubility, PFR 32 

Styrene 
polymenzation using lasers, LAS 38 

i 

Suan pan 
see Abacus 

Subatomic particles 
see Elementary particles 

Sublimation 
definition of, CRY 14 

Submarines 
hull of, photo of radiographic 

inspection, RII 21 
nuclear-powered, congressional 

authorization of, NRC 26 
U S.S Nautilus, photo, AEW 42, 

BAE 8, NRC 27 
U S S Queenfish, photo at North Pole, 

BAE 6 
Suess, Hans E 

ideas on nucleons numbers, ISA 86 
Sugar 

components of, AEW 6 
fructose formation in plants, AIA 8 

Sulfur 
atomic number and symbol, NTG 72 
atomic weight, AEW 10, NTG 72 

Sulfur-35 
hcense quantities, RII 9 

Sulfur dioxide 
detection in air using krypton detector, 

RII 2 
Sulfur isotopes 

mass number of stable, AEW 26 
Sun 

light from, destrable and undesu:able 
effects, GER 1 

loop prominences on, photo of, CNF 5 
pumping of laser, drawing of, LAS 51 
radiant heat from, m space, CRY 26 
solar flare of, photo, NIR 33 
source of energy, ISA 80 
surface temperature, DCE 26 

Superconducting magnets 
development and uses of, CRY 4-5, 

48,49-50 
use in accelerators, possible, ACC 46-47 

Superconductivity 
discovery, CRY 2 

Superconductors 
properties of, CRY 46 

Superfluidity 
description of, CRY 41-45 
discovery of, CRY 2, 41 

Surface tension 
definition, ISA 85 

Surface waters 
see Lakes, Oceans, and Rivers 

Surgery 
eye, use of lasers m, LAS 34 
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use of cryogenic techniques m, photo, 
CRY 52 

Sweden 
nuclear power plants in, NPP 48 
plasma R&D m, CNF 28 

Swine 
radiation effects on, AIA 22 

Switzerland 
nuclear power plants m, NPP 48 

Synchrocyclotrons 
development, ACC 19-22 
location of, ACCl 2 
numbers built, ACC 19-20 

Synchrotrons 
alternating gradient, dimensions of, 

ACC 27 
alternating gradient, focusing, ACC 36 
alternating gradient, photo, MSM 41 
alternating gradient, protons accel­

erated per pulse, ACC 44 
cosmotron, sketch of BNL, MSM 48 
electron, development, ACC 33-35 
electron, location, ACC 34 
proton, photos, ACC 23, 26, 28, 29 
proton, types and operation of, 

ACC 22-29 
zero gradient, photo of, ACC 26 

Syndrome 
definition, YBR 39 

System for Nuclear Auxiliary Power 
see Apollo Lunar Scientific Expenmen 

Package and Sentry 
characteristics of, good and bad, 

PFR 35-36 
commercially available types, 

PFR 29-31 
cutaway diagram of, PFR 36 
description of RTG, PFR 34 
fuels for, PFR 3541 
operation of, diagram of, PFR 36 
potential uses of, PFR 33 
pnnciples of, PFR 4-6 
radioisotope generators of, photo of 

safety explosion testing of, PFR 18 
safety in terrestrial RTG's containing 

stiontmffl-90, PFR 32-33 
safety of generator, PFR 4748 
uses, AEW 32-33 
SNAP-1, development of, PFR 6-7 
SNAP-IA, facts concerning, PFR 50 
SNAP-2, description, NRC 34 

SNAP-2, photo, DCE 4 
SNAP-3, development, DCE 14-15, 

PFR 7 
SNAP-3, efficiency, DCE 14 
SNAP-3, facts concernmg, PFR 50 
SNAP-3, photo, DCE 4 
SNAP-3A, description, PFR 1 
SNAP-3A, facts concernmg, PFR 50 
SNAP-3A, photo, PFR 9 
SNAP-7A, facts concerning, PFR 50 
SNAP-7A, use m navigational bouy, 

PFR 21-22, 50 
SNAP-7B, facts concerning, PFR 50 
SNAP-7B, use as power m hghthouse, 

PFR 22, 50 
SNAP-7C, use as power source m un­

manned antarctic weather station, 
PFR 23-24, 50 

SNAP-7D, facts concernmg, PFR 50 
SNAP-7D, use as power source m 

NOMAD weather boat, PFR 24-25, 
50 

SNAP-7E, facts concernmg, PFR 50 
SNAP-7E, use as power source for 

undersea navigation beacon, PFR 
25,50 

SNAP-7F, facts concerning, PFR 50 
SNAP-8DR, photo, NRC 35 
SNAP-9A, facts concerting, PFR 50 
SNAP-9A, orbiting of satellites 

containing, PFR 10 
SNAP-9A, satellite failure involving, 

PFR 19 
SNAP-11, facts concermng, PFR 50 
SNAP-13, facts eonceramg, PFR 51 
SNAP-15A, facts coftcerfiing, PFR 51 
SNAP-15A, use for mihtary purposes, 

PFR 26-27, 51 
SNAP-15C, development of, PFR 26 
SNAP-17, facts concerning, PFR 51 
SNAP-19, satellite failure involving, 

PFR 19 
SNAP-19, use m Nimbus weather 

satellite, PFR 11 
SNAP-19B, facts concerning, PFR 51 
SNAP-19C, facts concermng, PFR 51 
SNAP-21A, facts concermng, PFR 51 
SNAP-21A, use as power source for 

undersea navigation beacon, 
PFR 27-28, 51 

SNAP-23, facts concerning, PFR 51 
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SNAP-23, use as power sources in 
unmanned weather station, 

PFR-28, 51 
SNAP-23A testing, photo, PFR 27 
SNAP-27, ApoUo-13 failure involving, 

PFR 19 
SNAP-27, facts concerning, PFR 51 
SNAP-27, photo on moon, BAE 10 
SNAP-27, power level and purpose of, 

PFR 11 
SNAP-50, model, DCE 10 
space use of, reasons for, PFR 8 
use of RTG for unmanned station on 

rock in Bering Strait, PFR 31 
use of radioisotope heat in Brayton cycle 

gas turbine, PFR 17 
Szilard, Leo 

photo, FRE 7 
studies of neutron emission by fission 

uranium, FRE 7,10 
suggestion for cubical lattice in first 

reactor, FRE 11 

t 
Tantalum 

atomic number, weight, and symbol, 
NTG 72 

Tantalum-182 
half-life and radiation, RAW 42 

Teachers 
see Science teachers 

Technetium 
atomic number, weight, and symbol, 

NTG 72 
Technetium-99 

license quantities, RII 9 
half-hfe and radiation, RAW 41 

Technetium-99'n 
preparation method, RIM 26-27 

Teletherapy 
advantages of, over stationary therapy, 

RIM 42 
number in use in U.S., RIM 41 

Television 
principle of, MSM 4-5 
radiation dose from, in U.S., GER 37 

Tellurium 
atomic number, weight, and symbol, 

NTG 72 

Tellurium-129 
half-Ufe and radiation, RAW 41 

TeUurium-132 
half-life of, NTG 80 

Temperature 
see also Kelvin 
absolute zero, for cryogenic research, 

C R Y l 
absolute zero concept, CRY 8-9 
centigrade scale meaning, CRY 8 
creation of low, CRY 17-24 
high, creation with lasers, LAS 39 
Kelvin scale for, definition, PFR 42 
maintenance of low, CRY 25-28 
measurement devices for, CRY 9-12 
Rankin scale, meaning, CRY 9 
scales, different, CRY 7 

Tennessee Valley Authority 
power plants of, thermal pollutant 

studies on, NPE 20 
Terbium 

atomic number, weight, and symbol, 
NTG 72 

Tetanus 
see Bacteria 

Textiles 
property modification with radiation, 

RII 36 
Thallium 

atomic number, weight, and symbol, 
NTG 72 

Thallium-206 
radioactive decay and half-life of, 

NTG 77 
ThaUium-207 

decay, NTG 76 
half-Ufe, NTG 76, RAW 40 
radiation, RAW 40 

ThaUium-208 
decay and half-life of, NTG 76 

Thamum-209 
decay and half-life of, NTG 77 

ThalUum-210 
decay and half-Ufe of, NTG 77 

Therapy 
see Radiotherapy 

Thermal breeder reactor 
see Reactor (MSBR) 

Thermal effects 
beneficial uses of, NPE 22-24 
definition, NPE 3 
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problems of, reasons for, NPE 11 
R&D on, NPE 16-22 

Thermal energy 
conversion to other forms of energy, 

DCE 6-7 
Thermal neutrons 

see Neutrons 
Thermal poUution 

see Thermal effects 
Thermionic converters 

design problems, PFR 46-48 
development and principles, 

DCE 16-19 
diagram of, PFR 44 
efficiency of, PFR 45 
geometry of, problems associated with, 

PFR 46 
operating principles of, PFR 6 
principles of, PFR 4445 

Thermionic effect 
description, ISA 13 

Thermodynamics 
laws of, DCE 8-9, 12 
types of studies, CRY 15 

Thermoelectric converters 
efficiency of, PFR 45 
energy losses in, reasons for, 

PFR 4344 
operating principles of, PFR 5-6 

Thermoelectric elements 
diagram of, PFR 44 

Thermoelectric power generators 
see also System for Nuclear Auxiliary 

Power 
propane, photo of, DCE 15 

Thermoelectricity 
principles of, DCE 12-13 

Thermoluminescence 
definition, NIR 25,39 

Thermomagnetic conversion 
development and principles of, 

DCE 31-32 
Thermometers 

description of, CRY 9-12 
Thermonuclear reactions 

see Controlled thermonuclear devices 
Thermos bottles 

inventor of, CRY 27 
Thickness gauges 

principles of, RII 13 
radioisotope, products used on, RII 44 

radioisotope, use in rubber factory, 
RH 12,15 

use in rubber factory, photo, AEW 31 
Thhd fuel 

see Uranium-233 
Thomson, Joseph J. 

atomic structure theory of, ISA 16-17 
conclusions on electrons, AEW 15 
photo, AEW 15, ISA 12 
studies of cathode rays, ISA 11 

Thomson, William 
see Kelvin, Lord 

Thorium 
atomic number, weight, and symbol, 

NTG 72 
Thorium-227 

decay, NTG 76 
half-life, NTG 76, RAW 40 
radiation, RAW 40 

Thorium-228 
decay and half-life of, NTG 76 

Thorium-229 
decay and half-Ufe of, NTG 77 

Thorium-230 
decay, NTG 77 
half-life, NTG 77, RAW 40 
radiation, RAW 40 

Thorium-231 
decay, NTG 76 
half-life, NTG 76, RAW 40 
radiation, RAW 40 

Thorium-232 
decay and half-life of, NTG 76 

Thorium-234 
decay, NTG 77 
half-life, NTG 77, RAW 40 
radiation, RAW 40 

Thorium fluoride 
use in molten salt breeder reactor, 

BR 19 
Thornton, Robert 

photo, ACC 17 
Thorium oxide 

retention of fission products, APS 24 
Thulium 

atomic number, weight, and symbol, 
NTG 72 

Thulium-170 
half-Ufe, RII 20 
properties as RTG fuel, PFR 39 
use in gamma radiography, RIM 27 
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SNAP-23, use as power sources m 
unmanned weather station, 

PFR-28, 51 
SNAP-23A testing, photo, PFR 27 
SNAP 27, Apollo-13 failure involving, 

PFR 19 
SNAP-27, facts concerning, PFR 51 
SNAP-27, photo on moon, BAE 10 
SNAP-27, power level and purpose of, 

PFR 11 
SNAP-50, model, DCE 10 
space use of, reasons for, PFR 8 
use of RTG for unmanned station on 

rock in Bering Strait, PFR 31 
use of radioisotope heat in Brayton cycle 

gas turbine, PFR 17 
Szdard, Leo 

photo, FRE 7 
studies of neutron emission by fission 

uranium, FRE 7, 10 
suggestion for cubical lattice m first 

reactor, FRE 11 

t 
Tantalum 

atomic number, weight, and symbol, 
NTG 72 

Tantalum-182 
half-hfe and radiation, RAW 42 

Teachers 
see Science teachers 

Technetium 
atomic number, weight, and symbol, 

N r G 7 2 
Technetium-99 

hcense quantities, RII 9 
half-hfe and radiation, RAW 41 

Technetium-99ni 
preparation method, RIM 26-27 

Teletherapy 
advantages of, over stationary therapy, 

RIM 42 
number m use m U S , RIM 41 

Television 
principle of, MSM 4-5 
radiation dose from, m U S , GER 37 

TeUunum 
atomic number, weight, and symbol, 

NTG 72 

Tellunum-129 
half-hfe and radiation, RAW 41 

Tellurium-132 
half-hfe of, NTG 80 

Temperature 
see also Kelvin 
absolute zero, for cryogenic research, 

C R Y l 
absolute zero concept, CRY 8-9 
centigrade scale meaning, CRY 8 
creation of low, CRY 17-24 
high, creation with lasers, LAS 39 
Kelvin scale for, definition, PFR 42 
maintenance of low, CRY 25-28 
measurement devices for, CRY 9-12 
Rankin scale, meamng, CRY 9 
scales, different, CRY 7 

Tennessee Valley Authonty 
power plants of, thermal pollutant 

studies on, NPE 20 
Terbium 

atomic number, weight, and symbol, 
NTG 72 

Tetanus 
see Bacteria 

Textiles 
property modification with radiation, 

R n 3 6 
Thallium 

atomic number, weight, and symbol, 
NTG 72 

Thalhum-206 
radioactive decay and half-life of, 

NTG 77 
Thallium-207 

decay, NTG 76 
half-hfe, NTG 76, RAW 40 
radiation, RAW 40 

ThaUium-208 
decay and half-life of, NTG 76 

Thallium 209 
decay and half-life of, NTG 77 

Thallium-210 
decay and half-hfe of, NTG 77 

Therapy 
see Radiotherapy 

Thermal breeder reactor 
see Reactor (MSBR) 

Thermal effects 
beneficial uses of, NPE 22-24 
definition, NPE 3 

problems of, reasons for, NPE 11 
R&D on, NPE 16-22 

Thermal energy 
conversion to other forms of energy, 

DCE 6-7 
Thermal neutrons 

see Neutrons 
Thermal pollution 

see Thermal effects 
Thermionic converters 

design problems, PFR 46 48 
development and principles, 

DCE 16-19 
diagram of, PFR 44 
efficiency of, PFR 45 
geometry of, problems associated with, 

PFR 46 
operating principles of, PFR 6 
principles of, PFR 4445 

Thermionic effect 
description, ISA 13 

Thermodynamics 
lawsof, DCE8 9, 12 
types of studies, CRY 15 

Thermoelectric converters 
efficiency of, PI^R 45 
energy losses in, reasons for, 

PFR 4344 
operating principles of, PFR 5-6 

Thermoelectric elements 
diagram of, PFR 44 

Thermoelectric power generators 
see also System for Nuclear Auxiliary 

Power 
propane, photo of, DCI 15 

I hermoelectricity 
principles of, DCE 12 13 

Thermolummescence 
definition, NIR 25,39 

Thermomagnetic conversion 
development and principles of, 

DCE 31-32 
Thermometers 

description of, CRY 9-12 
Thermonuclear reactions 

see Controlled thermonuclear devices 
Thermos bottles 

inventor of, CRY 27 
Thickness gauges 

principles of, RII 13 
radioisotope, products used on, RII 44 

radioisotope, use m rubber factory, 
RH 12, 15 

use in rubber factory, photo, AEW 31 
Thurd fuel 

see Uranium-233 
Thomson, Joseph J 

atomic structure theory of, ISA 16 17 
conclusions on electrons, AEW 15 
photo, AEW 15, ISA 12 
studies of cathode rays, ISA 11 

Thomson, Wilham 
see Kelvin, Lord 

Thorium 
atomic number, weight, and symbol, 

NTG 72 
Thorium-227 

decay, NTG 76 
half life, NTG 76, RAW 40 
radiation, RAW 40 

Thonum-228 
decay and half-life of, NTG 76 

Thorium-229 
decay and half-hfe of, NTG 77 

Thorium-230 
decay, NTG 77 
half-hfe, NTG 77, RAW 40 
radiation, RAW 40 

Thorium-231 
decay, NTG 76 
hdlf-hfe, NTG 76, RAW 40 
radiation, RAW 40 

Thorium-232 
decay and half-life of, NTG 76 

Thorium-234 
decay, NTG 77 
halflife,N'IG77, RAW40 
radiation, RAW 40 

Thorium fluoride 
use in molten salt breeder reactor, 

BR 19 
Thornton, Robert 

photo, ACC 17 
Thorium oxide 

retention of fission products, APS 24 
Thulium 

atomic number, weight, and symbol, 
NTG 72 

Thulium-170 
half-hfe, RII 20 
properties as RTG fuel, PI R 39 
use m gamma radiography, RIM 27 
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Thyroid gland 
iodine-131 uptake by, photo, NIR 22, 

RIM 19 
photoscan of normal and cancerous, 

RIM 19 
Thyroxin 

effect of, on egg and milk production, 
AIA 13 

function, RIM 19 
Tm 

atomic number, weight, and symbol, 
NTG 72 

superconducting properties, CRY 46 
Tin alloys 

see Niobium-tin alloys 
Tin cans 

manufacture of, backscatter gauges 
used in, RII 14 

Tm isotopes 
naturally occurring, number, ISA 41 

Tissue 
hnear energy transfer of radiation m, 

YBR 1041 
Titanium 

atomic number, weight, and symbol, 
NTG 72 

X-ray spectra, ISA 32 
Titanium alloys 

see Niobium-titanium alloys 
Tobacco 

dismfestmg using radiation, AIA 20-21 
Torricelh, Evangehsta 

inventor of barometer, CRY 8 
Townes, Charles H 

co-developer of theory of laser, 
LAS 29 

development of ammonia maser, 
LAS 25-27 

sharing of Nobel prize, LAS 28 
Tracer techniques 

early developments, RII 24 
future developments in, RII 40 
meaning, AEW 29, RIM 9-10 
pros and cons of wear-type, RII 27 
specific apphcations of, lists, RII 44 
uses of, RII 7 , 4 5 4 6 

Tracers 
see Radioisotopes 

Tranquilizers 
effect of, on weight loss of shipped 

cattle, AIA 14 

Transit sateUite 
see SateUites 

Transmutation 
meaning, YBR 21 

Transuranic elements 
work on, Nobel prize to Fermi for, 

FRE 2 
Transuranium elements 

atomic number, weight, and symbol, 
NTG 73 

Trees 
see Oak trees and Wood 

Triga reactors 
see Reactor (Triga) 

Tritium 
hcense quantities, RII 9 
formation in nature, method, NIR 9 
fusion processes involving nuclei of, 

CNF 7-8 
half-life, NIR 18, RAW 42, YBR 60 
levels in Savannah River, NPE 27 
maximum permissible concentrations, 

YBR 61 
nucleus of, ISA 40 
radiation, RAW 42, YBR 60 
study of hormone effects on fattening 

of animals, AIA 14 
use in determining human total body 

water, RIM 29 
use in studying tranquihzer effect on 

weight loss of shipped cattle, 
AIA 14 

Tsuruga Nuclear Power Plant 
see Reactor (Tsuruga) 

Tumors 
see Brain tumors and Carcinoma 

Tungsten 
atomic number, weight, and symbol, 

NTG 72 
work function, DCE 16 

Tungsten-187 
half-hfe and radiation, RAW 42 

TVA 
see Tennessee Valley Authonty 

u 
Uhlenbeck, George E. 

ideas on electron spm quantum 
numbers, ISA 58 
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Ultrasonic tester 
determination of waste tank waU 

thickness, RAW 17 
Ultraviolet radiation 

effect on human skm, GER 23 
Uncertainty principle 

description, ISA 43, MSM 7 
Umon of Soviet Sociahst Republics 

breeder reactor program of, BR 4041 
nuclear power program of, NPP 47 
plasma R&D in, CNF 28, 37 
sateUite of, moon orbit of, NIR 38 
signing of Nuclear Test Ban Treaty, 

GER 39 
thermoelectric power generation m 

remote areas, DCE 15 
United Kingdom 

fast breeder reactor program of, BR 33 
nuclear power program of, NPP 4 3 4 4 
plasma R&D m, CNF 28, 37 
prototype fast reactor of, photo, BR 35 
signing of Nuclear Test Ban Treaty, 

GER 39 
United States 

accelerators m, number over 1 BeV, 
NIR 8 

age of man m, NIR 16-17 
agricultural research in, AIA 1-2 
electric energy production, NRC 22 
electric power growth in, NPE 5 
electric power needs of, BR 2-3 
environmental studies m waste manage­

ment, RAW 38 
fallout radiation dose m, YBR 30 
human radiation dose in, GER 31, 37 
laser R&D funding in, LAS 3 
nuclear power development m, 

APS 2-3 
patent on first reactor, FRE 31 
plasma R&D m, CNF 28, 37, 4 3 4 5 
power reactors m, description, 

NPP 2642 
screwworm control of, AIA 21 
signing of Nuclear Test Ban Treaty, 

GER 39 
United States government agencies 

see specific agency names 
Universe 

see also specific planets, e.g Earth, 
Mars, Solar system, and Stars 

concept of Greek philosophers, ISA 6 

exploration of, plans of mid-1970s, 
PFR 16 

forces m, basic types of, MSM 22-28 
objects m, size comparison, MSM 1 
statement of Victor GuiUemm, ISA 77 

Uranium 
atomic nucleus of, radius, ISA 26 
atomic number, weight, and symbol, 

NTG 72 
depleted, definition, PFR 33 
discovery of fission of, FRE 29 
energy equivalency for oil and coal, 

NRC 22 
enriched, definition, RAW 6 
feed materials, refining wastes, RAW 5 
fission, discovery, FRE 5-6 
fission chain reaction, sketch, AEW 37 
neutron bombardment of Fermi's work 

on, FRE 2 
placement m cubical lattice m first 

reactor, FRE 11-12 
procurement for first reactor, FRE 12 
sources for furst reactor, FRE 12 

Urdnium-233 
absorbed m, neutrons produced from, 

BR 7 
formation m nuclear reactors, AEW 41 
production, NRC 4 
production of, method, BR 5 
radioactive decay and half-hfe, 

NTG 77 
Uranium-234 

decay, NTG 77 
half-hfe, NTG 77, RAW 40 
radiation, RAW 40 

Uranium-235 
amount needed for electricity produc­

tion m medium sized city, NRC 23 
decay, NTG 76 
fission of, energy equivalence with 

coal combustion, ISA 82 
fission process m, NPP 3 4 
half-hfe, NTG 76, RAW 40 
natural occurrence, BR 4 
neutron absorbed m, neutrons 

produced from, BR 7 
truck carrying, photo, AEW 39 
use m neutron cancer therapy, 

YBR 68 
Uranium-238 

conversion to plutonium, FRE 10 
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Thyroid gland 
iodine-131 uptake by, photo, NIR 22, 

RIM 19 
photoscan of normal and cancerous, 

RIM 19 
Thyroxin 

effect of, on egg and milk production, 
AIA 13 

function, RIM 19 
Tin 

atomic number, weight, and symbol, 
NTG 72 

superconducting properties, CRY 46 
Tin alloys 

see Niobium-tin alloys 
Tm cans 

manufacture of, backscatter gauges 
used in, RII 14 

Tm isotopes 
naturally occurring, number, ISA 41 

Tissue 
hnear energy transfer of radiation in, 

YBR 1041 
Titanium 

atomic number, weight, and symbol, 
NTG 72 

X-ray spectra, ISA 32 
Titanium alloys 

see Niobium-titanium alloys 
Tobacco 

dismfestmg using radiation, AIA 20-21 
Torricelh, Evangehsta 

inventor of barometer, CRY 8 
Townes, Charles H 

co-developer of theory of laser, 
LAS 29 

development of ammonia maser, 
LAS 25-27 

sharing of Nobel prize, LAS 28 
Tracer techniques 

early developments, RII 24 
future developments in, RII 40 
meaning, AEW 29, RIM 9-10 
pros and cons of wear-type, RII 27 
specific apphcations of, lists, RII 44 
uses of, RII 7 , 4 5 4 6 

Tracers 
see Radioisotopes 

Tranquilizers 
effect of, on weight loss of shipped 

cattle, AIA 14 

Transit sateUite 
see Satellites 

Transmutation 
meaning, YBR 21 

Transuranic elements 
work on, Nobel prize to Fermi for, 

FRE 2 
Transuranium elements 

atomic number, weight, and symbol, 
NTG 73 

Trees 
see Oak trees and Wood 

Triga reactors 
see Reactor (Triga) 

Tritium 
license quantities, RII 9 
formation m nature, method, NIR 9 
fusion processes involving nuclei of, 

CNF 7-S 
half-hfe, NIR 18, RAW 42, YBR 60 
levels m Savannah River, NPE 27 
maximum permissible concentrations, 

YBR 61 
nucleus of, ISA 40 
radiation, RAW 42, YBR 60 
study of hormone effects on fattening 

of animals, AIA 14 
use m determining human total body 

water, RIM 29 
use in studying tranquihzer effect on 

weight loss of shipped cattle, 
AIA 14 

Tsuruga Nuclear Power Plant 
see Reactor (Tsuruga) 

Tumors 
see Brain tumors and Carcinoma 

Tungsten 
atomic number, weight, and symbol, 

NTG 72 
work function, DCE 16 

Tungsten-187 
half-hfe and radiation, RAW 42 

rVA 
see Tennessee Valley Authonty 

u 
Uhlenbeck, George E 

ideas on electron spm quantum 
numbers, ISA 58 
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Ultrasonic tester 
determination of waste tank wall 

thickness, RAW 17 
Ultraviolet radiation 

effect on human skin, GER 23 
Uncertainty principle 

description, ISA 43, MSM 7 
Union of Soviet Sociahst Repubhcs 

breeder reactor program of, BR 4 0 4 1 
nuclear power program of, NPP 47 
plasma R&D m, CNF 28, 37 
sateUite of, moon orbit of, NIR 38 
signing of Nuclear Test Ban Treaty, 

GER 39 
thermoelectric power generation m 

remote areas, DCE 15 
United Kingdom 

fast breeder reactor program of, BR 33 
nuclear power program of, NPP 4 3 4 4 
plasma R&D in, CNF 28, 37 
prototype fast reactor of, photo, BR 35 
signing of Nuclear Test Ban Treaty, 

GER 39 
United States 

accelerators in, number over 1 BeV, 
NIR 8 

age of man in, NIR 16-17 
agricultural research m, AIA 1-2 
electric energy production, NRC 22 
electric power growth m, NPE 5 
electric power needs of, BR 2-3 
environmental studies in waste manage­

ment, RAW 38 
fallout radiation dose m, YBR 30 
human radiation dose m, GER 31, 37 
laser R&D funding m, LAS 3 
nuclear power development m, 

APS 2-3 
patent on first reactor, FRE 31 
plasma R&D in, CNF 28, 37, 4 3 4 5 
power reactors m, description, 

NPP 2642 
screwworm control of, AIA 21 
signing of Nuclear Test Ban Treaty, 

GER 39 
United States government agencies 

see specific agency names 
Universe 

see also specific planets, e g Earth, 
Mars, Solar system, and Stars 

concept of Greek philosophers, ISA 6 

exploration of, plans of mid-1970s, 
PFR 16 

forces in, basic types of, MSM 22-28 
objects in, size comparison, MSM 1 
statement of Victor GuiUemm, ISA 77 

Uranium 
atomic nucleus of, radius, ISA 26 
atomic number, weight, and symbol, 

NTG 72 
depleted, definition, PFR 33 
discovery of fission of, FRE 29 
energy equivalency for oil and coal, 

NRC 22 
enriched, definition, RAW 6 
feed materials, refining wastes, RAW 5 
fission, discjovery, FRE 5-6 
fission chain reaction, sketch, ALW 37 
neutron bombardment of Fermi's work 

on, FRE 2 
placement in cubical lattice m first 

reactor, FRE 11-12 
procurement for tirst reactor, FRE 12 
sources for first reactor, FRE 12 

Uranium-233 
absorbed in, neutrons produced from, 

BR 7 
formation in nuclear reactors, AEW 41 
production, NRC 4 
production of, method, BR 5 
radioactive decay and half life, 

NTG 77 
Uraraum-234 

decay, NTG 77 
half-hfe, NTG 77, RAW 40 
radiation, RAW 40 

Uranium-235 
amount needed for electricity produc­

tion in medium sized city, NRC 23 
decay, NTG 76 
fission of, energy equivalence with 

coal combustion, ISA 82 
fission process m, NPP 3 4 
half-hfe, NTG 76, RAW 40 
natural occurrence, BR 4 
neutron absorbed m, neutrons 

produced from, BR 7 
truck carrying, photo, AEW 39 
use in neutron cancer therapy, 

YBR 68 
Uranium-238 

conversion to plutonium, FRE 10 
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decay, NTG 77 
half-life, NTG 77, RAW 40 
plutonium production from, by 

bombarding with deuterons, ACC 18 
Uranium dioxide 

fission products in reactor fuels of, 
APS 1344 

fuel peUets of, photo, NRC 4 
retention of fission products, APS 24 

Uranium fluoride 
use in Molten Salt breeder reactors, 

BR 19 
Uranium glazes 

radiation dose from, YBR 29 
Uranium isotopes 

types found in nature, AEW 35 
Uranium milUng 

radioisotopes encountered m, RAW 40 
Uranium mills 

Uquid waste disposal at, RAW 4 
radioactive waste disposal at, RAW 16 

Uranium mines 
open-pit, photo, RAW 8 
radioactive wastes disposal, RAW 16 

Uranium miners 
photo, NIR 32 

Uranium ores 
see Pitchblende 

Uranium oxide 
pseudospheres of, photos during 

construction of first reactor, FRE 15 
Uranium project 

leaders of, FRE 1142 
Urine 

tritium content in, RIM 29 
U.S.S. Nautilus 

see Submarines 
U.S.S.R. 

see Union of Soviet Socialist Republics 
UtUities 

see Electric utUity companies 

V 
V-2 rockets 

see Rockets 
Van AUen radiation belt 

discovery in 1958, NIR 34, 35 
nuclear emulsion photo of particles, 

GER 24 

radiation exposure from, to astronauts, 
YBR 32-33 

Van den Broek, Antonius 
development of atomic number 

concept, ISA 27, 30 
Vanadium 

atomic number, weight, and symbol, 
NTG 72 

X-ray spectra, ISA 32 
Van de Graaff, Robert 

development of accelerator, ACC 8 
Van de Graaff accelerator 

development, ACC 8-10 
photos, ACC 9 4 0 

Vegetables 
see Potatoes 

Viking Mars Lander Spacecraft 
model of, photo, PFR 16 
radioisotope generator for, facts 

concerning, PFR 51 
Vitamin B-12 

cobalt-60-labeled, for pernicious anemia 
tracing, RIM 18 

isotope dilution technique for, 
RII 32-33 

Volt 
see Electron volts 

von Neumann, John 
computer development, digital, 

COM 1041 
photo, COM 10 

w 
Walton, Ernest T. S. 

development of accelerator, ACC 6-7 
photo, ACC 8 

Washington state 
see also Hanford area and Pacific 

Northwest Lab. 
radioactive waste burial in state of, 

RAW 23 
Washington, Univ. of 

study of irradiated salmon spawning, 
NPE 26 

Waste heat 
see Thermal effects 

Wastes 
see also Radioactive wastes 
types created by man, RAW 1 
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Watches 
luminous dials of, radiation dose from, 

GER 37 
pocket, radiograph, RII 20 

Water 
boUing point, CRY 8 
desalting of, U.S.S.R. dual purpose 

reactor for, BR 41 
freezing point, CRY 8-9 
heated, reasons for discharge from 

electric powerplants, NPE 11 
movement of underground, radioiso­

tope tracing, APS 7 
properties, CRY 29 
purification of reactor coolant, 

APS 17-18 
quality, establishment of national 

laboratory for, NPE 16 
weU, radioactivity, NIR 11-12 

Water (hot) 
see Thermal effects 

Watts 
definition, LAS 43 

Wavelengths 
definition, ISA 45 ,46 , LAS 5 

Wave mechanics 
use in interpreting atomic properties, 

ISA 68 
Waves 

see Lasers, Radio waves, specific 
radiations, etc. 

Waymack, WUUam W. 
photo of, FRE 40 

Wear tests 
radioactive, pros and cons, RII 27, 42 

Weather baUoon 
photo of heUum-fiUed, AEW 11 

Weather buoys 
photo of nuclear-powered, BAE 49 

Weather sateUites 
see SateUites 

Weather station 
antarctic, use of SNAP-7C for power 

source in unmanned, PFR 23-24, 50 
floating, use of SNAP-7D for power 

source for, PFR 24-25, 50 
unmanned, SNAP-23 for power sources 

for, PFR 28 
unmanned radioisotope generator 

powered, and Axel Heiberg Island, 
PFR 19-20 

Weeds 
control studies using radioactive tracers, 

AIA 1041 
Weight 

definition, AEW 12 
Wefl, George 

participation in first sustaining reactor 
experiment, FRE 2 

photo of, FRE 18 
role in controUing first self-sustaining 

chain reaction, FRE 32 
Welding 

micro, laser use in, LAS 35 
WeUs 

water in, radioactivity, NIR 11-12 
West Germany 

see Germany, Federal Republic 
Wheat 

disinfesting using radiation, AIA 21 
Wheeler, J. A. 

discussion with Niels Bohr, FRE 6 
White blood ceUs 

see Leukocytes 
Whole-body counters 

see Radiation detectors 
Wigner, Eugene P. 

photo, FRE 23 
Wood 

components of, AEW 6 
radiation treatment, RII 36 

Woods, Leona 
see MarshaU, Leona Woods 

Wool 
disinfesting using radiation, AIA 20-21 
radiation improvement, RII 36 

Work function 
definition of, DCE 16 

Worid 
see Earth 

X 
X-ray equipment 

dental, electron acceleration rate, 
MSM 13 

portable, development, RIM 27-28 
X-ray fluorescence 

gauging using, principles, RII 15 
X-ray fluorescence analysis 

of purported Holy GraU, BAE 22 
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decay, NTG 77 
half-life, NTG 77, RAW 40 
plutonium production from, by 

bombarding with deuterons, ACC 18 
Uranium dioxide 

fission products in reactor fuels of, 
APS 1344 

fuel peUets of, photo, NRC 4 
retention of fission products, APS 24 

Uranium fluoride 
use in Molten Salt breeder reactors, 

BR 19 
Uranium glazes 

radiation dose from, YBR 29 
Uranium isotopes 

types found in nature, AEW 35 
Uranium milling 

radioisotopes encountered m, RAW 40 
Uranium mills 

Uquid waste disposal at, RAW 4 
radioactive waste disposal at, RAW 16 

Uranium mines 
open-pit, photo, RAW 8 
radioactive wastes disposal, RAW 16 

Uranium miners 
photo, NIR 32 

Uranium ores 
see Pitchblende 

Uranium oxide 
pseudospheres of, photos during 

construction of first reactor, FRE 15 
Uranium proj'ect 

leaders of, FRE 11-12 
Urine 

tritium content in, RIM 29 
U.S.S. Nautilus 

see Submarines 
U.S.S.R. 

see Union of Soviet Socialist Repubhcs 
Utilities 

see Electric utUity companies 

V 
V-2 rockets 

see Rockets 
Van AUen radiation belt 

discovery in 1958, NIR 34, 35 
nuclear emulsion photo of particles, 

GER 24 

radiation exposure from, to astronauts, 
YBR 32-33 

Van den Broek, Antonius 
development of atomic number 

concept, ISA 27, 30 
Vanadium 

atomic number, weight, and symbol, 
NTG 72 

X-ray spectra, ISA 32 
Van de Graaff, Robert 

development of accelerator, ACC 8 
Van de Graaff accelerator 

development, ACC 8-10 
photos, ACC 9-10 

Vegetables 
see Potatoes 

Viking Mars Lander Spacecraft 
model of, photo, PFR 16 
radioisotope generator for, facts 

concerning, PFR 51 
Vitamin B-12 

cobalt-60-labeled, for pernicious anemia 
tracing, RIM 18 

isotope dUution technique for, 
RII 32-33 

Volt 
see Electron volts 

von Neumann, John 
computer development, digital, 

COM 10-11 
photo, COM 10 

w 
Walton, Ernest T. S. 

development of accelerator, ACC 6-7 
photo, ACC 8 

Washington state 
see also Hanford area and Pacific 

Northwest Lab. 
radioactive waste burial in state of, 

RAW 23 
Washington, Univ. of 

study of irradiated salmon spawning, 
NPE 26 

Waste heat 
see Thermal effects 

Wastes 
see also Radioactive wastes 
types created by man, RAW 1 

6 0 

Watches 
luminous dials of, radiation dose from, 

GER 37 
pocket, radiograph, RII 20 

Water 
boding point, CRY 8 
desalting of, U.S.S.R. dual purpose 

reactor for, BR 41 
freezing point, CRY 8-9 
heated, reasons for discharge from 

electric powerplants, NPE 11 
movement of underground, radioiso­

tope tracing, APS 7 
properties, CRY 29 
purification of reactor coolant, 

APS 17-18 
quality, establishment of national 

laboratory for, NPE 16 
well, radioactivity, NIR 11-12 

Water (hot) 
see Thermal effects 

Watts 
definition, LAS 43 

Wavelengths 
definition, ISA 45 ,46 , LAS 5 

Wave mechanics 
use in interpreting atomic properties, 

ISA 68 
Waves 

see Lasers, Radio waves, specific 
radiations, etc. 

Waymack, WilUam W. 
photo of, FRE 40 

Wear tests 
radioactive, pros and cons, RII 27, 42 

Weather baUoon 
photo of heUum-fiUed, AEW 11 

Weather buoys 
photo of nuclear-powered, BAE 49 

Weather sateUites 
see SateUites 

Weather station 
antarctic, use of SNAP-7C for power 

source in unmanned, PFR 23-24, 50 
floating, use of SNAP-7D for power 

source for, PFR 24-25, 50 
unmanned, SNAP-23 for power sources 

for, PFR 28 
unmanned radioisotope generator 

powered, and Axel Heiberg Island, 
PFR 19-20 

Weeds 
control studies using radioactive tracers, 

AIA 10-11 
Weight 

definition, AEW 12 
WeU, George 

participation in first sustaining reactor 
experiment, FRE 2 

photo of, FRE 18 
role in controUing first self-sustaining 

chain reaction, FRE 32 
Welding 

micro, laser use in, LAS 35 
WeUs 

water in, radioactivity, NIR 11-12 
West Germany 

see Germany, Federal Republic 
Wheat 

disinfesting using radiation, AIA 21 
Wheeler, J. A. 

discussion with Niels Bohr, FRE 6 
White blood ceUs 

see Leukocytes 
Whole-body counters 

see Radiation detectors 
Wigner, Eugene P. 

photo, FRE 23 
Wood 

components of, AEW 6 
radiation treatment, RII 36 

Woods, Leona 
see MarshaU, Leona Woods 

Wool 
disinfesting using radiation, AIA 20-21 
radiation improvement, RII 36 

Work function 
definition of, DCE 16 

Worid 
see Earth 

X 
X-ray equipment 

dental, electron acceleration rate, 
MSM 13 

portable, development, RIM 27-28 
X-ray fluorescence 

gauging using, principles, RII 15 
X-ray fluorescence analysis 

of purported Holy GraU, BAE 22 
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X-ray fluorescence spectroscopy 
determination of coating thicknesses, 

R n i 7 
X-ray scattering 

determination of electrons in Ught 
elements by, ISA 23 

Xrays 
see also Bremsstrahlung radiation 
definition, YBR 4 
dental, radiation dose, RAW 12, 

YBR 28 
discovery, ACC 2, GER 30, RIM 2 
effects on man, RIM 3 
exposure record for, need for maintain­

ing, GER 39 
origin of, NIR 4 
production, RII 19 
radiation dose from medical, m U. S., 

GER 37 
Xenon 

atomic number, weight, and symbol, 
NTG 72 

Xenon-133 
half-Ufe, NTG 80, RAW 41 
radiation, RAW 41 

y 
Yankee Nuclear Power Station 

see Reactor (Yankee) 
Young, Thomas 

demonstration of interference in light 
waves, LAS 5 

Ytterbium 
atomic number, weight, and symbol, 

NTG 72 
Yttrium-90 

see also Strontium-90-ytteium-90 
beads of, photo of brain implantation, 

RIM 39 
half-Ufe of, NTG 80 
Ucense quantities, RII 9 
lymphatic leukemia therapy using, 

YBR 66 

Yttrium-91 
half-Ufe of, NTG 80 

Yukawa, Hideki 
ideas on nuclear forces, ISA 84 
prediction of existence of pi-mesons, 

ACC 20 
recipient of Nobel prize, 1949, MSM 32 
strong interactions, MSM 32 

z 
Zeeman, Pieter 

ideas on election behavior, ISA 58 
photo, ISA 59 

Zero Gradient Synchrotron 
see Synchrotrons 

Zero power reactor No. 3 
see Reactor (zero power-3) 

Zeus 
see under ControUed thermonuclear 

devices 
Zinc 

atomic number, weight, and symbol, 
NTG 72 

Zinc-65 
Ucense quantities, RII 9 
half-life and radiation, RAW 42 
oyster uptake of, RAW 13 

Zinn, Walter H. 
measurement of reproduction factor 

for uranium fission, FRE 10 
photo, FRE 7,40 
studies of neutron emission by fission­

ing uranium, FRE 7, 10 
Zirconium 

atomic number, weight, and symbol, 
NTG 72 

Zirconium aUoys 
see Niobium-zirconium aUoys 

Zu:conium-95 
half-Ufe of, NTG 80, RAW 41 
radiation, RAW 41 
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X-ray fluorescence spectroscopy 
determination of coating thicknesses, 

RO 17 
X-ray scattering 

determination of electrons in light 
elements by, ISA 23 

Xrays 
see also Bremsstrahlung radiation 
definition, YBR 4 
dental, radiation dose, RAW 12, 

YBR 28 
discovery, ACC 2, GER 30, RIM 2 
effects on man, RIM 3 
exposure record for, need for maintain­

ing, GER 39 
origin of, NIR 4 
production, RII 19 
radiation dose from medical, in U. S., 

GER 37 
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atomic number, weight, and symbol, 
NTG 72 
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half-life, NTG 80, RAW 41 
radiation, RAW 41 

y 
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see Reactor (Yankee) 
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recipient of Nobel prize, 1949, MSM 32 
strong interactions, MSM 32 
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Zeeman, Pieter 

ideas on election behavior, ISA 58 
photo, ISA 59 

Zero Gradient Synchrotron 
see Synchrotrons 

Zero power reactor No. 3 
see Reactor (zero power-3) 

Zeus 
see under ControUed thermonuclear 

devices 
Zinc 

atomic number, weight, and symbol, 
NTG 72 

Zinc-65 
Ucense quantities, RII 9 
half-life and radiation, RAW 42 
oyster uptake of, RAW 13 

Zinn, Walter H. 
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for uranium fission, FRE 10 
photo, FRE 7, 40 
studies of neutron emission by fission­

ing uranium, FRE 7,10 
Zkconium 

atomic number, weight, and symbol, 
NTG 72 

Zirconium aUoys 
see Niobium-zirconium aUoys 

Zirconium-95 
half-Ufe of, NTG 80, RAW 41 
radiation, RAW 41 
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the following rates: 

1-4 booklets $0.25 each 
5-99 booklets $0.20 each 
100 or more booklets $0.15 each 

Teachers and librarians may obtain a complete set of the 
booklets free. These requests must be made on school or 
library stationery. 

Orders for booklets should be sent to: 

USAEC—Technical Information Center 

P. 0 . Box 62 
Oak Ridge, Tennessee 37830 
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General Interest 

IB-009 ATOMIC ENERGY AND YOUR WORLD How 
atomic en^gy is produced and how its peaceful uses 
are helping to build a better world. 

IB-002 A BIBLIOGRAPHY OF BASIC BOOKS ON 
ATOMIC ENERGY A reading Hst of 136 com­
mercially available books. 

IB-004 COMPUTERS How electronic brains work. 
IB-008 ELECTRICITY AND MAN A brief history of 

energy production and a discussion that puts 
electricity production and our society in perspec­
tive. 

IB-005 INDEX TO AEC INFORMATION BOOKLETS 
IB-006 NUCLEAR TERMS: A GLOSSARY Definitions of 

400 terms. 
IB-013 SECRETS OF THE PAST: NUCLEAR ENERGY 

APPLICATIONS IN ART AND ARCHAEOL­
OGY How nuclear energy techniques are used to 
determine the authenticity of art and archaeological 
objects and to restore or preserve them. 

IB-014, WORLDS WITHIN WORLDS: THE STORY OF 
015, & NUCLEAR ENERGY VOLUMES 1, 2, AND 3 A 
016 history of nuclear energy from the ancient Greeks 

to the present. 

Physics 

IB-401 ACCELERATORS Machines for exploring the 
structure of the atom. 

IB-403 CONTROLLED NUCLEAR FUSION Research on 
a vast source of power for the future. 

IB-404 DIRECT CONVERSION OF ENERGY Producing 

electricity without generators. 
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Physics (Cont'd.) 

IB-410 THE ELECTRON Explains what is known about 

this building block of matter. 
IB-416 INNER SPACE: THE STRUCTURE OF THE 

ATOM History and present-day knowledge of the 
principles and concepts of atomic structure. 

IB-406 LASERS Atomic light phenomena in research and 

industry. 
IB-407 MICROSTRUCTURE OF MATTER The story of 

the fundamental particles. 
IB-411 POWER FROM RADIOISOTOPES Long-lived 

compact generators of electric power for remote, 
unattended locations. 

Biology 

IB-102 ATOMS IN AGRICULTURE Developing new 
plants, growing better crops, and controlling pests. 

IB-105 THE GENETIC EFFECT OF RADIATION How 
radiation affects reproductive cells and succeeding 
generations. 

IB-107 RADIOISOTOPES IN MEDICINE Their uses m 
the diagnosis and treatment of disease. 

IB-109 YOUR BODY AND RADIATION Ionizing radia­
tion effects on living tissues. 

Chemistry 

IB-303 THE ATOMIC FINGERPRINT: NEUTRON ACTI­
VATION ANALYSIS Identifying traces of ele­
ments by their "atomic fingerprints". 

IB-302 CRYOGENICS: THE UNCOMMON COLD Low-
temperature research and its applications. 

IB-306 RADIOISOTOPES IN INDUSTRY A survey of 
numerous applications. 
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temperature research and its applications. 
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numerous applications. 
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Nuclear Reactors 

IB-502 ATOMIC POWER SAFETY Devices and design for 
safe operation of nuclear power plants. 

IB-513 BREEDER REACTORS Research involving reac­
tors that produce more fuel than they consume. 

IB-503 THE FIRST REACTOR Dramatic story of the 
first controlled nuclear chain reaction. 

IB-505 NUCLEAR POWER PLANTS How and where 
they are used today to generate electricity, their 
operation, economics, and future. 

IB-507 NUCLEAR REACTORS A broad survey of types 
and uses. 

IB-508 RADIOACTIVE WASTES Disposal of wastes gen­
erated in the nuclear industry. 

The Environment 

IB-414 NATURE'S INVISIBLE RAYS Current research 
involving the radiation that has existed on earth 
since the beginning of time. 

IB-204 NUCLEAR POWER AND THE ENVIRON­
MENT How nuclear reactors affect the environ­
ment. 
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The U S Atorrac Energy Commission publishes this series of 
information booklets for the general public. The booklets are listed on 
the facing page by subject category. 

Members of the general public may purchase booklets at the 
following rates 

1-4 booklets $0 25 each 
5-99 booklets $0 20 each 

100 or more booklets . . . . $0.15 each 

Teachers and hbrarians may obtain a complete set of the booklets 
free. These requests must be made on school or hbrary stationery. 
Orders for booklets should be sent to 

USAEC-Technical Information Center 
P.O Box 62 
Oak Ridge, TN 37830 
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