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PREFACE

More than 2100 papers were submitted by the Governments, specialized agencies,
and the International Atomic Energy Agency, which participated in the Second
United Nations International Conference on the Peaceful Uses of Atomic Energy,
held at Geneva in September 1958. These papers together with the records of the
sessions have been published, in English, in a series of thirty-two volumes which
constitute the official Proceedings of the Conference.

The United Nations has also published abbreviated French and Spanish editions
of the Proceedings which total thirteen volumes in each edition. They consist of all
the Conference papers in the language of the edition, the complete text of the orally-
presented papers, the complete text of the one hundred and nine thermonuclear fusion
papers, additional selected papers, and the records of the sessions. A similar abbrevi-
ated edition is being published in Russian by the Government of the Union of Soviet
Socialist Republics.

Alist of the titles and prices of the volumes in each of the editions published by
the United Nations is included in this volume, which is the index volume of the
Proceedings. Prices are quoted in US dollars, but the volumes may be purchased in
any national currency. This volume also includes, for the English edition only, a
subject index, a numerical index, an author index and a list of errata.

The subject index was prepared at Battelle Memorial Institute, Columbus, Ohio,
by Joseph Cooper and his staff. Members of Battelle’s scientific staff gave invaluable
guidance during the compilation of the index. Particular attention was devoted to the
index by: Dr. Charles T. Brown and Dr. Mary Jane Oestmann (Radioisotopes and
Radiation Division); Mr. Reynolds C. Overbeck (Biosciences Division); Dr. George
W. P. Rengstorff (Physical Metallurgy Division); Dr. Charles B. Sclar (Structural
Chemistry Division); and Mr. G. Ray Smithson Jr. (Minerals Beneficiation Division).

The numerical index, which was prepared by the United Nations Headquarters
Library, lists the individual papers of the Proceedings serially, omitting the numbers
of those papers which were withdrawn by Governments before the Conference. The
arrangement of the index is self-explanatory except for the use of the letters ', R or S
which appear in parentheses following some of the titles. These letters indicate the
existence of a published version of the paper in French, Russian or Spanish. French
and Spanish texts may be found in the corresponding series given in the list of volumes.
In both editions, Volume 1 contains, as Annex 8, a complete numerical list of papers
with volume numbers. Russian texts appear in the publication of the Government of
the Union of Soviet Socialist Republics mentioned above.

The author index was also prepared by the United Nations Headquarters Library.
Again, the arrangement is self-explanatory except for some possible confusion con-
cerning the spelling of the names of Russian authors. There are in the Proceedings a
number of inconsistencies in the transliteration of these names. In such cases, the
names are entered in the index in the form in which they appear in the volume con-
cerned, followed by the corrected version enclosed in brackets. Where the corrected
version is substantially different from the spelling originally used, or where it does not
fall alphabetically adjacent to the original entry, the corrected version is also entered
separately in its proper alphabetical place.

A number of technical and typographical errors have been noted in the thirty-two
substantive volumes of the Proceedings. Those called to the attention of the editor
prior to the publication of this index volume are listed in the errata in the final
section of this volume.
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Aberration, induction by X-rays and fast neutrons, Trades-
cantra paludosa, 22 342-350
Absolute dosimetry of wradiations, 21 218-219
Absolute measurement, beta emutters, 4 p1 counter, 27 118-
121
Absolute standards, radioisotopes, 21 95-100
Absorbed dose, concepts and measurement, 21 101-103
exposure dose, relation to, 21 189
local calorimetric determunation, 27 142-146
monoenergetic neutrons, delivered by, 21 242-245
radiological umts, 27 101-117
Absorber reactwity coefficients,
12 143-145
Absorbing materials, neutron composite, § 382-389
Absorption, Doppler broadened resonances, 16 651-653
electromagnetic energy, Cherenkov mechamism, 31 118-123
cyclotron mechamsm 31 118-120
self-shielding effects, review, 16 650-662
tracers on mineral particles, 19 240-247
Absorption constant, radium and 1sotope dosimetry, 21 108-

intermediate reactors,

Absorption cross sections, 15 53 see also specific elements
free antineutrino, 30 253-267
Absorption curves, radiation from caesium-137, 23. 337
Absorption properties, reactor construction materials, neutron,
16 97-102
Absorption ratios, 1n core components, measurement methods,
13 400406
Absorption reactions, reversibility, 28 5-6
Absorption resonance, integral, uranium-235 fission fragments,
16 144
Absorption spectra, haemoglobin in water, 22 480481
2-ABT, see 2-ammo-butylisothiuronium bromide-hydro-
bromide
Acceleration of plasma, mto vacuum, 31 341-347
Accelerator, developments, USA, 30 121-129
high current electron pulse, 14 437-444
high intensity pulsed neutron source, design for, 14 267-
269

linear, heavy 1on reactions, 14 158-164
Accidents, see health hazards and safety
Accumulator, see storage battery
Acetabulavia, radiation, 22 476-477
Acetaldehyde, oxadation, chemical kinetics, 20 139-141
production by gamma ray oxidation of propane, 29 108-
111

Acetate, oxidation and utilization, in cow, sow, dog, chicken,
27 115-124
Acetate-carbon-14, erythromycin biosynthesis, 25 145-146
lipid synthesis, 1n adipose tissue, 25 45-49
metabolism, 1n humans, 25 36
muscle metabolism, 25 153-154
oxidation, 1n citric acid cycle, 25 18-20
synthesis, cow’s mulk, 2§ 51
Acetazoleamide-sulfur-35, central nervous system studies,
24 245-246
Acetic acid, oxidation by yeast, carbon-14 dioxide, 25 15
Acetic acid~carbon-14, metabolism 1n humans, 25 35-37
Acetic acids, deuterated, radiolysis, 20 192-193
Acetone, eluant on 1on-exchange resins, 28 58-62
Acetone-1sopropanol, wrradiation products, 29 357-362
Acetylene, production by nuclear heat, 8§ 278
radiolysis of mixtures with tritium, 20 193
Acid digestion, monazite treatment, 3 575-576
Acid fast staining, quantitative, carbon-14, sulfur-35, 24 264—
265
Acid leaching, 3 229-825, see also uramum ore treatment
Chattanooga shale, 3 229-233
mineralogical studies, 3 297-304
oxidizing by auto oxidation,
reactions, 3 303 317
Acid phosphatase, radioactive indicator, stains, 24 270-
272
Acid solutions uramum recovery, see uranium ore treatment

methods, catalysts and

3

Acoustic heating 1n a plasma, 31 112-114
Acrylamide, effect of gamma radiation of solutions in hight and
heavy water, 29 85-88
Acrylic fiber, radiation effect on, 29 230-231
ACTH, see adrenocortitropic hormone
Actimide elements, extraction from wastes, 17: 216-235
fission, 15 392-397
position 1n periodic table, 28 385-391
reaction kinefics, 28 349-360
Act1r111de 10ns, absorption spectra in fused nitrates, 28, 117
18
Actiude oxides, 28 215-222
lattice constants, 28 367
Actinide tetrafluorides, lattice constants, 28. 367-368
Actimum-227, association with uranwmm, 2 230-233
Actinomycetes, irradiation with X-ray and ultraviolet,
27 351-370
Activation of air, Battelle Research Reactor, 10 258
EL-3 Reactor, 10 44
IEAR-1 swammng pool reactor, 10 542-544
steel plant reactor, § 287-288
Activation analysis, see also specific element, and neutron,
activation analysis
brological and medical, 24 283-288
climical application, 26 238241
cobalt 60 radioisotope and labelled compound production,
20 67
determination of trace impurities, 19 194, 28: 496-505
determination of tungsten in steels, using tungsten-186
and -187, 19 215-217
heavy elements in stone meteorites, 28. 486-490
industrial applications, 19 102-103
Activation cross sectious, 15 51-55, 69
Activation limitations, radiation in chemical processing,
8 283-284
Activation measurements, photoneutrons, 1§ 53-55
Activation techmiques, autoradiography 79 115-118
flow measurement studies, 79 113-115
m industry, 79 112-119
inhomogeneity measurement studies of structural matenals,
19 118-119
turbime axial-position monitoring, 19 112-113
Activation volume, crystalline solids, 20 104-105
liqud metals, 20 106
Adam, see R-3, Sweden
Adenine-8-carbon-14, chromosome autoradiography, 25 211-
212
cytochemical studies, 25 108
Adenosinetriphosphate phosphate 32, cardiac tissue meta-
bolism, 25 39-44
transport, cell membranes, 24 114-117
Adipose tissue, hipid synthesis, studied with carbon-14,
26 45-49
Adjoint formulation, coupled reactors, 712 184-186
Adrenals, role in pathogenesis of radiation sickness, 22 219-
224

uptake of phosphorous 32 after administration of eprphyseal
hormone, 26 76-77
Adrenocorticotropic hormone, protective effect against radi-
ation 1n infant rats, 23 59-63
Adsorption behavior, individual elements, 20 208-211
Adsorption kinetics, mixture of radioactive 1sotopes on sur-
faces, 28 88-96
ADU, see ammonium dluranate
Advanced Epithermal Thorium Reactor, USA, 8§ 582
Advanced Gas Cooled Reactor, UK, 8 581, 9 112-114
Aerojet-General Nucleonics Reactors, 8 573, 584, 10 368-
374
Aerosol continuous measurement, 21 169-173
nuclear, 1n rainfall and snowfall, 18 285-290
radioactive filtration, 18 184-189
AET, see 2-amino-ethylisothiuronium bromide-hydrobro-
mide
AETR Reactor, see Advanced Epithermal Thorium Reactor
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Africa, see also French Africa and specific geographic areas
geology, 2 749-751
prospecting in equatorial forests and savannas, 2 752—
754

Age determination, see also specific elements
beryllium-10 method, 2 251-254
carbon-14 method, 2 234-235, 249-250
feldspars, 2 246-248
radicactive minerals, 2 233-235
rubidium strontium method, 2 246-248
uramium deposits, 2 237238
Age measurements, neutron, infinite media, 16 372-379
Age theory, integral formulation, 16 447-449
AGN-201 and 211 Reactors, see Aerojet-General Nucleonics
Reactors
AGR Reactor, see Advanced Gas-Cooled Reactor
Agriculture, radiowisotope applcation, 19 49, 65-67, 85, see
also specific element, compound or organism
Agronomy, uses of stable 1sotopes, 20 258, ses also specific
element, compound or organism
Air see also atmosphere
measurement of radioactivity in, 28 372-394
relative electron stopping powers, 21 104-107
Auir activation, see activation of air
Air condensation process, Heller system, atomic power stations,
7 840 841
Air conditioning plutonium plant, 77 499-500
Air contamination determination by K X-rays excited by
promethium-147 beta source, 19 279
determination of beryllium by alpha-neutron-gamma
reaction, 19 278-279
dust aerosols, thoron as tracer, 19 335-336
Air cooling, EL 8, 10 23
A1r cooling values convection, 7 620-623
Arr equivalents, for measuring absorbed dose, 21 186-187
Air exhaust, atomic ice-breaker, 21 59 60
Aur gaps, see also voids
annular influence on reactivity, 13 111-116
cylindrical nuclear reactors, 713 105-110
influence on neutron flux distribution, cylindrical rods,
13 97-104
Aur leakage, semi-airtight containers, 77 118-123
Air-lock doors, Expermmental Boiling Water Reactor, 11,
141
Air monitoring, effluent from reactor, 23 300
Aur pollution and atmospheric diffusion, International Sympo-
sium 1948, 18 619
Air sampling, industrial radiation, 21 17
Aar shower energy flow, Cherenkov detectors, 30 87-88
Air Shower Project, Japan, 30 87-88
Aur showers, relation to primary cosmic radiation, 30 81-83
Air-sodium reaction, Enrico Fermi Fast Breeder Reactor,
9 395-400
Arr-water systems, natural circulation boiling, 7 786-788
Aiarcrait Reactor Experiment, USA, 8 30, 573
Aircraft Shield Test Reactor, USA, 8§ 568
Alanine, irradiation products of, 29 10
beta—Alanine 3—carbon-14 preparation, 20 101-102
Alaska, uramum deposits, 2 502-508
thorium deposits, £ 502-508
Albedo, half space diffusion theory methods, 16 583-585
half space multiple scattering, 16 431437
semi-infimite medium, diffusion theory methods, 16 583
Albedo method, critical size calculation, 12 38-47
variational principle, critical size calculation, 12 52-53
Albumen, damaged by thermal neutrons and gamma rays, in
presence of protective agents, 23 73-75
Albumen complex, formed with cystemne and cysteamine,
23 75

Albumin—iodine-131, central nervous system, autoradiographs,
24 243

Alcohols, wrradiated, paramagnetic resonance in, 29 219-
221

Aldehydes, radiation chemical reactions, 29 355-363
Alfven velocity, high frequency plasma oscillations 37 101
plasma, 37 121
Alfven waves, 31 90
Algae, effect of deuteration, 26§ 176-178, 199-200
radiation effects, phosphorus-32, 24 293
Algal carbon 14, protein hydrolysate, protemn synthesis, 24
131

Algebra theory, prospecting, 3 95-104
Algoma District, uranium mines, operating statistics, 3 13—
17

Alize Reactor, France, 8§ 578
Alkali halides, point imperfections, 6 288--292
Schottky defects, 6 288-290
vacancy-mugration, 6 290
Alkali metals, neutron diffraction studies, hqmd state,
14 226-227
separation on hydrous oxides, 28 9-10
Alkaline earths, cation-exchange separation, 20 210-211
separation from alkali metals on hydrous oxides, 28 10—

Alkaline leaching 3 326-382, see also uranium ores treatment
uranium ore, cupric ammonium oxidation, 3 342-845
Alkaline phosphatase radioactive indicator stains, 24 267-
270

Alkaline solutions, 3 350-355
uranium dioxide dissolution, 3 333-341
uranium recovery 3 188-189, 247-282, 350-359, 444
464
Alkaloids, radiation sterthzation, 26 340
Alkanes, irradiated, ultraviolet spectra 29 137-142
radiolysis of 29 135-142
Alkylguanadine protectite agent against radiation, 23 3
Alkylisothioureas, protective agent against radiation, 23 3
Alkylphosphoric  acidd  hqud-hquid solvent extraction,
3 505-509
uraniam recovery, 3 495
complexes with nmiobium wuranium, zircontam, 17 124-129
Alloisoleucine—carbon 14 protemn synthesis, 25 123
Alloys see also specific elements
backscattering beta radiation analysis, phosphorus 32,
strontium-90, ttrium-90 and praseodymium-143,
19 213-214
dissolution studies, labelled with ferrochromium, 79 180-181
ferrous, distribution of carbon 1n carbon-14, 19 219-224
high strength 1rradiation effects, 5§ 474
microtensile, irradiation effects, § 478
thermal cycling effects 5§ 288 299
Alluvial concentrates X-ray investigation, 3 547
Alpha contamination, hand and clothing, 23 408-413
Alpha detection and spectrometry, 23 216-217
Alpha detectors, with window 23 364-366
Alpha determinations, by nuclear emulsions, 21 154-158
Alpha emussions, detectors for weak rays, 23 362-366
Alpha emitters, air-borne, determination of, 23 354-361
Alpha-gamma logging systems, 3 38—41
Alpha model sources, for calibrating instruments 21 85-86
Alpha particles, apparatus 15 323-324
determination of mass distribution, 20 173-178
emusston by neptumum-237 and uramum-233, 15 322-
330
scattering by carbon-12 and fluorine-19, 14 143-146
Alpha radiography, polonium-210 as source, 19 24
Alpha ray activity, in ammals, 23 152
of humans and their environment, 23 150-155
1n soils, 23 152
Alpha rays, action on plutonium solution, 29 44-46
relative biological efficiency, 22 88-100
Alpha sources fluorescent X-ray, 19 130-132
intense, handling facilities, 77 676-680
polonium 210,  the  alpha-neutron-gamma
19 278 279
Alpha spectroscopy, uramum determination, § 572-574
ALPR Reactor, see Argonne National Laboratory, Low Power
Reactor
Alps, uranium bearing formations, 2 612-621
Alumina, see alumimum oxide
Alummium, see Aluminum
Aluminum, analysis by activation, 28 470-474
canning, § 153-156, 6 449
cladding, 6 465-473
corrosion, § 139-140 153-156, 211-212
cross sections, absorption, 16 36, 101
deposition of radioactive cations, 20 148-157
dilatometry, 6 178-183
m dispersed-type fuels, 6 545-546
effect on ductility of iron, § 108
effect on polymorphic transformation of zircomum oxide,
5 62-63
electrochemical potential 6 461-462
fabrication 6 327-332, 452-453
in fuel elements 6 449-452, 465-473
gamma, ray source thickness gauge, 19 163
hardness, 6 181-182
heat of fusion 6 180

reaction,
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heat treatment, 6 178, 398-399 Aluminum-silicon-iron alloys, corrosion, § 121-127
high temperature aqueous corrosion, § 113-120 Aluminum-uranium alloys, burnable poisons, 6 451-462
in 1ron alloys, § 106-112 fabrication, 6 27
wrradiated corrosion, 6 284-287 fuel elements 1n pressurized gas reactor, 6 324-342
wwradiation effects, § 462, 468, 6 334, 351-452 infiltration, 6 99
metallography, 6 181-183, 454-459 463 magnetic properties, 6 196
neutron, total cross section, 15 73-74 mechanical properties, 6 332, 459-460
n plutonium oxide cermets, 6 692 properties, 6 174-183, 422423
polarization of protons, 15 35 reactivity in gaseous media, 6 117-121
reducing agent, 1n separation of zinc from hafnium, 4 272 thermal fatigue, 6 334
resonance absorption integral values, 76 38 transformation, 6 44-46, 50
scattering of protons, 15 35 Aluminum-uranium chromium alloys transformations,

solvent for actinide elements, 17 387-388
in stainless steel, § 400
use as fuel cladding, pressurized water reactors, § 153-156
use as structural materials, § 157-207
Aluminum alloys, analvsis, 6§ 459 460
canning, 6 449
cladding, 6 465-473, 677-679
wrradiation effects 6 677-679
corrosion, § 113-152, 247, 6 211-212
cross section, absorption, 16 101
dilatometry, 6 178-183
effect of copper, 5 185
wron, § 245-248
nickel, 5 245-248
phosphate 10n, § 115-116
phosphoric acid, § 116
silicon, § 245-247
thermal cycling § 289
electrochemical potential, 6 461-462
fabrication, § 121-122, 142-143, 148-149, 6 327-330, 332,
452-453
in fuel elements, 6 449-452, 465-473
hardness, 6 181-182
heat of fusion, 6 180
heat treatment, 6 178, 398-399
high temperature aqueous corrosion § 113-120
irradiated corrosion, 6 284287
irradiation effects, 6 284287, 334
metallography, 6 181-183, 454-459, 463
use as structural matenals, § 157-207
welding, 5§ 140-141
Aluminum base alloys, irradiated mechanical properties,
§ 196-205
Aluminum constants, heavy water research 1eacto1, 72 381
Aluminum furnaces, determination of current efficiency,
gold-~198, 19 238-239
Aluminum ndustry, radioisotope application, 19 203-205,
237239
Aluminum-iron base alloys, reactor components, 5§ 106-112
Aluminum-iron-nickel alloys, corrosion, § 128-141 245-248
resistance improvement, § 141-151
Aluminum 1sotopes
produced by wrradiation, 23 296
aluminum-27, photoneutron measurements, 14 126
aluminum-28, aluminum castings studies, 719 11
specific radioactivity when irradiated to saturation in a
constant flux of thermal neutrons, 23 230237
Aluminum jackets, low-pressure loops for corrosion tests,
7 445-457
Aluminum-magnesium alloys, mechanical properties, § 185~
188
Aluminum mitrate, decomposed, recovery of fission products,
20 36-37
precipitation of cestum from wastes, 20 36
Aluminum oxide, analysis, 6 125
base for fission product, nuclear fuel, 29. 425-432
in ceramic dispersion fuels, 6 548-549
concentration of carrier-free radioisotopes, 20 45-49
deposition, high pressure high temperature water loop,
7 453-454
powder, in rotary kiln, phosphorus-32, 19 204-205
tracing of 1ron, 1n processing, 19 205-206
uranium dioxide, phase diagrams, 6 124-126
Aluminum-plutomum alloys, 6 688-689
corrosion, 6 211-212
wrradiation properties, 6 710-717
physical metallurgy, 6 681-685
physical properties, 6 163-165
preparation and reprocessing, § 697-699
properties and transformations, 6 174-183, 312-313
tensile properties, § 686 689
thermal expansion, 6 176-177, 197

6 50-51
Aluminum-water mixtures, neutron age, 13 87-90
Aluminum-zinc alloys, § 292
Aluminum-zircomum alloys, § 84-51, 62-67
Ambipolar diffusion of plasma, 31 73-76
American Standards Association, Nuclear Standards Board,
21 78-79
Americium, absorption spectra, 28 375-376
auto-reduction, 28 377-378
chemistry, 28 366-368 373-384
recent developments, 1 414-415
Americium fluoride, spectra, 28 368
Americium 1sotopes
americium-241, Bremsstrahlung source, 19 133
low energy photon source, 19 78
photofission of, 15 188-200
production from highly irradiated plutonium, 17 233-234
recovery from wrradiated fuel, 17 308
source of photons for determination of plutomum or
uranium 1n solution, 19 79-80
americium-~-243, cross sections, slow neutron, 16 79-81
Americium rare earth, separation by solvent extraction,
17 243-244
Aminazine, see chlorpromazine
Amine extraction process, 3 476 478
Amine salts, effect of structure, solvent extraction selectivity
control, 28 283-285
solvent extraction of uranium and other metals, 28 278-288
Amunes, aliphatic, iquid-liquid solvent extraction, 3 503-509
long-chain alkyl, extraction properties, 3 473-476
Amino acids, 1n Escherichia cols, 20 258
wrradiated, paramagnetic resonance, 22 524-528
metabolism of labeled plasma proteins, 25 111-114
1adiolysis of aqueous solutions, 22 492-498
release by Escherichia colv carbon-14, 24 47-49
renewal rates in liver, carbon-14, 25 117
synthesis with labelled molecules, 256 100-107
Amimno acids—carbon-14 mechamsm of protemn synthesis,
25 121-123
protemn synthesis, liver microsomes, 25 129-133
para-Aminoazobenzene sulfonate, acetylation in wradiated
and non-1rradiated liver homogenates, 22 529-532
2-Amino-butylisothiuromum bromide-hydrobromide as pro-
tective agent against radiation, 23 4
2-Aminoethyleneisothiuronium, protector of 1on-exchange
resins against radiation, 29 248-253
2-Aminoethylisothiuronium bromide-hydrobromide, radiation
protective agent, 20 102, 23 3-7, 44
delta-Aminolaevulic acid dehydrase, effect of X-ray, 22: 537~
540
3-Amino-propylisothiuronium bromide-hydrobromide, as pro-
tective agent against rachation, 23 3
para-Aminosalicylic acid, autoradiography in mouse, 24 252
Ammonia, alkaline leaching of uranium ore, 3 344
gaseous behavior in nuclear reactor, 29 367--369
liquid, wirradiation of, 29 91
reaction with methane during wrradiation, 29 317-321
synthesis by fission energy, 8§ 259
Ammonia-hydrogen, catalyst exchange, deuterium production,
4 516-519
Ammonium chloride, use 1n excretion of strontium-85 in man,
23 426-427
Ammomium diuranate, auto-reduction to urammum dioxide,
4 85-87
urantum oxide preparation, 6 570-581, 592-593
Ammonium fluoride, solvent for zirconium and zirconium
alloys, 17 154-161
Ammonium formate, elutriant for cation exchange separation,
20 211-213
Ammonium  indium-192—chloride 36,
studies, 20 158-161
Ammonium phosphate, precipitation of beryllium, 3 595-596

groundwater flow
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Ammomum salts, carrier for cestum, dipicrylamine precipita-
tion, 28 140
Ammonium uranate, direct fluorination, 4 88-92
precipitation, 4 18-19
Amoeba, neutron irradiated, 23 31-32
protective component 1n non-urradiated protoplasm,
23 29-33
radiation, 22 475-476
survival curve after gamma radiation 23 30
Amplifiers, characteristics, nuclear electronics, 14 471-474
Amylase, biosynthesis, carbon-14, 2§ 137-139
resynthesis 1n pancreas, effect of atropine carbon-14,
24 260-262
Anaemia, see anemia
Analogue study, nuclear power plants, 77 323-337
Analysis, chemical, se¢ specific element, specific material and
specific method
Analytical chemistry, instrumentation in plants and labora-
tories, 28 423-435
Analyzer, delayed comcidence, short mean life measurements,
14 347-350
Analyzers, automatic 1n line for radioactive constituents in
waste streams, 23 414418
ferrite memory, neutron spectroscopy, 14 263-265
Anema, relation to liver fat in irradiated amimals, 22 250-251
erythropolesis studies 1n nephrectomized dog, 24 71-76
Anemic blood serum, 1n treatment of irradiated rats, 23 71-72
Anesthesia, effect on mortality, after X ray administration,
22 108-118
Angular correlation, electron neutrino, 30 300-301
p1 plus to mu plus to e plus decays, 30 276-289
Angular distribution, see also specific particles
photofission fragments from uramium-238, 715 184-187
particle-induced fission, 15 408-417
prompt neutrons, 1n uranium 235 fission, 75 361-363
proton groups, chromium isotopes, 14 175-176
Angular resolution, correction calculations 75 200-201
Angular segmentation, transport equation solutions, 76 535-
549
Anion exchange, chelating agents, 28 48-54
separation of lanthanum from thorrum, 20 214-216
strong complexing agents, 28. 48-54
Amons, adsorption on bentontes, 27 178-181
Anisotropy, fission fragments, relation to fissionability,
15 400-403
measure 1n various fission reactions, 15 412-417
neutron effect on self-shielding factor, 76 660
ANL, see Argonne National Laboratory
Annealing, graphite structure, 7 285-292
irradhated uranium, § 593-601
zirconium processing, § 58-59
Annealing kinetics, release of stored energy from irradiated
graphite air-cooled reactors, 7 315-327
Annular air gaps influence on reactivity, 713 111-116
Annular coolant channels, forced thermal convection, 7 642—
856
Antibactenial action of 6-azauracil-4, 5—carbon 14, 24 216-217
Antibaryons, 30 43
Antibotic therapy, infections in X wrradiated mace, 23 84 90
Antibiotics, see also bacterio statics
radiation sterilization, 26 339 340
Antibodies, carriers of radiocactivity for cancer therapy,
24 239-242
radioactive ant1 tumor, 24 236-238
Antibody formation, 1n X-irradiated rats protected with rat
or rabbit hematopoietic cells, 23 25 27
Antibody formation capacity, and restoration irradiated
rabbits, 23 79-83
Antibody response, urradiated mice response to rat and sheep
red blood cells, 23 5
Antimetabolites, radioisotope evaluation, cancer chemo-
therapy, 24 255-256
Antimonate glasses, high-level gamma dosimetry, 271 201-202
Antimony, angular distribution of scattered neutrons, 75 20
determination, by neutron activation, 2 242-244
1on exchange behavior, 20 209
Antimony-beryllium, activation cross sections, 15 69
Antimony i1sotopes
excess neutrons, 74 186--188
antimony-121, specific radioactivity when irradiated to
saturation 1n constant flux of thermal neutrons,
23 230-237
antimony-124, labeled dynamite, 19 19
flow measurement studies in streams, 719 325-326

1on exchange behavior, 20 209
migration in storage batteries, 19 272-277
1 petroleum products, 23 265
specific radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230-237
study of the anticorrosive effect of calcium sulfonate,
19 150
antimony-125, radioactive fallout 1n sea water, 18 437
antimony 126, activities, 74 203-205
antimony-127, activation energy for fast diffusion process,
refractory matrix, 7 330-331
activity remaining in graphite after heating, 7 330 331
diffusion from, and retention in, graphite at 2400°C,
7 330-331
1iomzing intensity at a distance of one meter, 23 230-231
Antimycin influence on carbon-14 dioxide fixation in yeast,
26 16-17
Antineutrino, cross section from fission fragments, 30 258-260
expected cross section from fission fragment electron
spectrum, 30 260-267
fission fragment cross section, 30 265-266
free absorption cross section, 30 253-267
spectrum from fission fragments, 30 259
Antinucleons and pions, 30 33-37
Antiproton proton interaction, 30 164-165
Antistatic materials grafted to synthetic fibers by 1adiation,
29 412
Anti-tumor antibodies, radicactive, 24 236-238
APPR Reactor, see Army Package Power Reactor
APSARA Reactor, India, 8 568, 70 232-236, 13 120-128
APT, see 3-amino-propylisothiuromum bromide-hydrobromide
Aqua regia, dissolution of uranium stainless steel alloys,
17 279-282
Aqueous homogeneous reactors, 7 3-56, se¢ also water
moderated reactors and reactors specifically named in
catalogue, 8§ 561-584
aqueous solution studies, 7 22-28
chemical problems, 7 22-33
experimental and theoretical studies of unreflected uranium-
235 critical assemblies, 12 529 538
fuels, 7 3-21
gas handling system, 10 414-416
Pennsylvama Advanced Reactor, 9 202-210
research, USA, 10 404-418
single region suspension, Netherlands, 9 427-440
suspension uranium oxide fuel, 7 39-44, 9 441-446
Aquifer parameters, calculation, 20 165
Aquilon Reactor, France, 8§ 578, 12 281-319
D Arabinose, deuterated, conversion to D-arabonic acid,
20 252
deuterated preparation, 20 251-252
Araldite, encapsulator for dynode chain, 23 412
Arboreal seedlings, influence of microorgamsms on uptake and
secretion of phosphorus and sulphur, 27. 193-199
Arc melting, purification of nuclear fuel, 17 407-408
Arc plasma, diffusion across magnetic field, 32 343-348
ARE Reactor, see Aircraft Reactor Experiment
Argentina, beryl production, 2 22
copper minerals, in uraniferous copper deposits, 2 546-547
exhibit at Second UNICPUAE, 1 445
reactors, 8 574, 10 270-281
uranmum deposits, £ 539-554
Arginine metabolism, 1n liver, carbon-14 dioxide, 25 115-1186
Argon, electron relative stopping power, 21 105
thermal conductivities of mixtures with krypton and xenon,
7 697-700
Argon 1sotopes
argon 37, 1n steam system, Dresden Nuclear Power Station,
USA, 8§ 521
argon-39, low-level counting, 21 148
argon-40, neutron activation, in steel plant reactor, 8 287
argon-41, fission product, First Atomic Power Station,
USSR, 8§ 98
neutron activation, Dresden Nuclear Power Station
reactor, USA, 8 521 522
neutron activation, steel plant reactor, § 287-290
produced 1n carbon dioxide coolant, Calder Hall, UK, § 16
specific 1adioactivity when irradiated to saturation in a
constant flux of thermal neutrons, 23 230-237
Argon pressure, Experimental Breeder Reactor-2, 11 133-134
Argonaut Reactor, see Argonne National Laboratory, Naught
Power Reactor
Argonne National Laboratory, fast chopper design, 14 240
Low Power Reactor, 8§ 582, 9 244-254
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Naught Power Reactor, 6 531-537, 8§ 573, 10 265-269
proton synchrotron, 30 125-127
research reactor, CP-5, § 564
sodium air reaction data, 71 179
Arizona, see also Colorado Plateau
beryllium deposits, 2 30-31
uramium depostts, 2 219-220, 347, 349 350, 370-371
Arkansas, uranium deposits, 2 190
Armour Research Foundation, gamma facility, fission gas,
29 462-467
Armour Research Reactor, USA, § 566, 10 393-403
Army Package Power Reactor, USA, 6 521-530
Army Package Power Reactor-1, USA, 8 25 571, 582,
10 523-532, 11 110-111
ARR, see Armour Research Reactor
Arsenic, determination by neutron activation, 2 242-248
occurrence n uranium deposits £ 331, 445 464, 583, 619,
722-730
Arsenic 1sotopes
arsenic-76, enrichment by Szilard Chalmers effect, 19 44
spectfic radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230-237
arsenic 77, activation energy for fast diffusion process
refractory matrices, 7 330-331
activity remaining in graphite after heating, 7 330-331
arsenic-79, measurement in waste streams, 23 415
Arsemides, 1dentification, 3§ 535
Arsenites, radiolysis of aqueous solutions, 29 27
Arterenol-carbon-14, synthesis, 20 83-84
Artificial earth satellites, cosmic ray data from 30 29 32
Ascorbic acid content of adrenals after irradiation, 23 59-61
content of potatoes, effect of gamma radiation 27 435-441
Aspartic acid carbon-14 degradation in yeast 25 13
distribution, citric acid cycle, 25 16-17
Assymetry, nuclear fission, 15 273-278
ASTR, see Arrcraft Shield Test Reactor
Astron, thermonuclear reactor, 32 279-290
Astrophysics, thermonuclear problem, 31 3
Asymmetrical potential, pH measurement high pressure water
circuit, ¥ 456-457
Asymptotic spectrum, fast reactor, 12 9-10
Atmosphere see also air
carbon-14 tracer in geophysical circulation, 7§ 526-532
contamination from nuclear sites, 18 265-285
contamination prevention, EDF-1, 8§ 367
global scale dispersion of contaminants, 18 519-525
radioactive contamination after reactor accident, 18 325-

328
radioactivity, chemical and radiometric measurement,
18 557-558
radicactivity, relation to world soil group weathering,
18 557-558
Atomic energy, I 53-230, see also nuclear energy and nuclear
power
international cooperation in peaceful uses, 1 364-365,
373-380

meteorological aspects, 18 245-259
need m under-developed countries, 1 395-407
Atomic Energy Authority, Umited Kingdom, see United
Kingdom Atomic Energy Authority
Atomic Energy Commussion, USA, see specific installations,
e g Brookhaven National Laboratory
Atomic Energy Institute, Brazil, 70 259-264, 532-544
Atomic icebreaker Lenin, power plant, § 204-219, 580
radiation safety system, 21 51-61
Atomic programs, training, see tramning
ATP, see adenosinetriphosphate
Atropine, effect on pancreatic secretion, carbon 14, 24 260-

Attenuation, neutron and gamma rays, reactor shielding,
13 14-18

thermal neutron flux, 13 24-30
Attenuation theory, shielding performance, 13 14-18
Austenitic steel, cross section absorption, 16 99 100
Australia, power research facihity, cost, 7 106-110

reactors, 8§ 565, 11 311-316

research facilities for power development programme, 7 102-

110

uranum depostts, 2 327
zircomum production, 2 19
Austria, reactors, 8§ 576
uramum prospecting, 2 158-160
Auto-allergy radiation sickness, 22 466-467, 483-487
Auto-igmition, titamium and zircomum alloys, § 5-6
Autolysis of muscle tissue aseptic, after irradiation, 27 384~
400
Automatic control, levels and densities, by gamma rays,
19 320-323
steel band marking at roling and cutting mills by radio-
active indicator, 19 305-306
Automatic control, see specific application, eg  process
control
Automatic power control, nuclear power plants, 71 368-371
Autoradiographs, carbon diffusion 1 the fusion zone of steels,
carbon-14, sulphur-35, 19 227-230
distribution of carbon in ferrous alloys, carbon 14, 19 219~
224
movement of phosphorus 1n soil columns, 27 190-192
plant tumour induction studies, 27 31-33
radioluxograph, 3 550-552
tin plate studies, tin-113, 19 210-212
tritium application hydrogen distribution in titamum and
zirconium, 18 224-225
Autoradiography, see also microautoradiography and radio-
graphy activation studies of inclusions and grain boundary
segregation m metals, 719 115-118
antimony mugration in grid of lead storage battery, 19 272~
277

biology and medicine, 26 208-212
bone matrix during healing, sulphur-35, 24 166-169
butyl rubber, sulfur-35, 19 206
chromosomes, tritium, 25 203-212
continuous casting of steels, cobalt-60 and potassium-32,
19 235-236
crystalline structure of weld studies, sulphur 35, 19 227
detection of latent fingerprints, 20 166-167
diffusion studies 1n zircontum base alloys using carbon-14,
19 188 190
diffusion study techmques, 6 83
distribution of labelled drugs, 24 248 254
locating different phases 1n alloys or impurities 1n metals,
19 197
mouse, 24 160-163
phosphorus-32, bacteriophage mactivation, 24 62-67
physiopathology of bone, 24 157-159
quantitative, bone, using radium-226, 22 244-249
sorption on a homogeneous surface, 19 107-111
trittum, chromosome, 25 203-212
tritium, hquid-scintillation techmique 25 213-214
uranium, 6. 68-71, 83
Autunite, gamma emanation, 2 829
solubility, 2 199-200
thermal decomposition, & 309
AVR Reactor, German Federal Republic, 8 578
AWRE, light water moderated reactor, UK, 10 224-231
Axial magnetic field, effect on a high-current discharge mn a
plasma, 31 369
plasma contamnment, 31 91
Axial slope curve computation, bothing water reactor, § 165~
166
Azagunanine, inhibition of protein synthesis 1n bacilius ceveus,
33

6 Azathymine-4-carbon 14, cancerostatic and bacteriostatic,
20 99-100

6-Azauracil, antibacterial action, carbon-14, 24 216-219

6-Azauracil-4, § caibon-14, cancerostatic and bacteriostatic,
20 99-100

normal and tumorous tissues, 24 218-219

6-Azauracil riboside, carcinostatic action, carbon-14, 24 216~
219

Azimuthal asymmetry, elastic scattering, 14 117-119

Azimuthal bunching of parallel current filaments 1n a plasma,
31 91

Azobenzene sullonate, para-amino, acetylation in liver homo-
genate, 22 529-532

Azulene, dertvatives used to protect against radiation, 23 45
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B 65 stellarator, 31 283, 32 225-232
Bacillus ceveus, inhibition of protemn synthesis by azaguanine,
24 33
Bacillus megathevium, bacteriophage inactivation by phos-
phorus-32 assimilation, 24 62 67
Bacitracin, treatment of infection in irradiated mice, 23 85
Background radiation, human body measurement, 23 101-103
Background reduction, low level beta counting, 14 339 340
Backscatter thickness gauge, using carbon 14 beta ray source,
19 165
Backscattered beta radiation, analysis of solutions and alloys
using strontium 90, yttrium-90, and praseody mium 143,
19 213-214
Backscattering, beta gamma, determination of tungsten in
steels, 19 215-218
Bacteremia, after X-ray in mice, 22 234-237
Bacteria, cobalt-60 gamma rays, effects, 27 430433
deuterium, effects, 26§ 178-179
phosphorus fixation phosphorus-32 24 50-51
radiation induced mutations, 22 336-341
rapid bacterial detection 1 water using carbon-14, 719 291-
296
Bacterial preparations, 1omzing radiation in production,
26 343 353
Bacteriological assay, presumptive coliform test, carbon-14,
19 33
Bacteriophage, 1nactivation by phosphorus-32 assimilation,
24 62-67
phosphorus fixation, phosphorus 32, 24 50 51
Bacteriostatics—carbon-14, 20 99-101
Balloons, plastic, stratosphere research, India, 30 94-97
Bancroft mines, miming methods, 3 11-12
Barbamyl, effect on 10dine-131 uptake, rat thyrowd, 2§ 295-
296
Barbiturates, distribution in the animal with caffein, carbon-
14, 24 257 259
Barium, i cooling water Brazilian swimming pool reactor,
10 534
high purity refimng, 28 171-173
rate of loss from graphite, 7 328-329
recovery from Materials Testing Reactor fuel, 20 33-36
solubility 1in bismuth, 7 174-175
Barium 1sotopes
refinement, electromagnetic production, 20 245-247
barium-131, adsorption phenomena between barrum sulfate
and Jena 16-3 glass, 20 145--147
spectfic radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230-237
barium-138, cross section, absorption, 16 14
presence 1n 1sotope recovery from spent fuel, 20 34
barium-139, cross sections absorption, 16 14
specific radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230-237
barium-140, absorption on siliceous float sample 1n flotation
mll, 19 244
activity remaining in graphite after heating, 7 330-331
coke pellet circulation 1n o1l cracking plant, 19 297-298
contaminant in human body radiation, 23 107
cross sections, absorption, 16 14
cross sections, effective, 16 59
1omizing intensity at a distance of one meter, 23 230-231
recovery from spent fuel, 20 33-36
retention in graphite at 2400°C, 7 330-331
separation from 1odine-131, distillation, 20 42—43
Barium sulfate, adsorption phenomena with Jena 16-3 glass
radioisotope measurement, 20 145-147
simulated suspension of uramum-beryllinm-13-sodium,
Liguid metal fuel suspension reactor, 7 45-53
Barium sulfide, nuclear emulsions, test charts, 74 361-367
Barley, absorption and distribution of rubidium, 27 42-47
effects on nutrition by phosphorus 32 radiation, 27 257-259
mutation frequencies produced by X-ray, 27 264
Pallas variety, produced by X-radiation, 27 341-349
radiation mjury, 27 260-269
Barrier characteristics, 1sotope separation by gaseous diftusion,
4 380-404
pore lengths and radu, 4 390-393
Baryons, 30 43
Baryta concrete, composttions and properties, § 404-407
Base loaded reactor, fuel costs compared with economy loaded
reactor, 13 549-551

Basic fusion process, 81 35
Basic physics mn nuclear energy, 15 3-474
Basic standards, reference cross sections, 1§ 50
Bassetite, thermal decomposition, 2 309
Battelle Research Reactor, USA, 8§ 568, 10 237-258
Battery, see storage-battery
Bauxite, studies in autoclave, phosphorus-32, 79 203-204
Bayer process, analysis in alumina plant, using phosphorus 32,
19 203-205
Becapton, see cystemamine
Belgian Congo, beryl production, 2 22
cobalt, 2 674-675, 677-678, 680-681, 685, 689, 691-695
copper, 2 667 674, 681, 685, 689, 691, 693
mineralogy, 2 674-678, 689-692
nickel, 2 674-675, 677-678, 680 681, 692-695
rare-earth minerals, 2 677
uranium prospecting, 2 667-671, 682, 685, 694
Belgian Matenals and Engineering Test Reactor, see BR-2
Reactor
Belgian Reactor-1, see BR-1 Reactor
Belgium, exhibit at the Second UNICPUAE, 1 445448
nuclear power developments, 7 226-228
reactors, 8 552-554, 562, 576-577, 9 64 73, 10 424 431,
14 383-393, 16 333 350
Bentonites, adsorption of amons, 27 178-181
Benzedrine, effect on thyroid function, 26 78-82
Benzene, halogenated compounds effect of gamma radiation
on, 29 349
oxidation 1n aqueous solution by radiation, 29 57-59
Benzene-carbon-14 synthesis, 20 82 83
Benzene carbon dioxide system, carbon 14 labelling, 20 92
Benzene fluorocarbon mixtures irradiation of, 29 169
Benzophenone, irradiated with ultraviolet, 29 356-362
Benzoyloxy, radical behaviour 20 128-131
Benzyl alcohol, radiolysis of, 29 115-118
N Benzyl chloropropionamide carbon 14, autoradiography 1n
mice, 24 252
BEPO Reactor, 7 250-281, 8§ 562, 20 20
Berkeley, heavy 1on hnear accelerator, heavy 1on reactions,
14 158-164
plasma pinch programs, 32 123-128
Berkeley Nuclear Power Station, UK, 8 463-478, 581,
11 391-403
Berkelium, recent developments, 1 415-416
Beryl, see also beryllilum
beneficiation flotation, 3 162-166
beryllium determination, 3 595 599
miming, India, 2 108
occurrence, 2 44-47, 92-96, 100-102, 489-494, 555 562,
600601, 708-717, 786
production, 2 22, 88-89, 119
Beryllia, see beryllium oxide
Beryllium, analysis as an industrial toxicant, 19 79
association with thonum and rare earths, 2 32
canmng for uramum 4§ 317-318
centrifugal casting, 4 302-305
chemical binding moderation, 16 274
compatibility, with other metals, § 328-333
in hiquid sodm and sodium potassium alloy, in dynamic
systems, 7 125-133
costs, 2 119
cross sections, absorption, 15 13-14, 16 36
one and two phonon, 16 219
transport, 16 326-331
determination of trace amounts, by alpha-neutron-gamma
reaction, 19 278-279
diffusion coefficient, 16 329
n dispersion-type fuels, 6 546
elastic scattering, 16 31
fabrication, § 311-323
fluorimetric analysis, 28 673-675
fuel element jacket, 6 342
geochemustry, 2 251-252
mineralogy, 2 21, 23-24
neutron cross sections, 15 13-14
neutron production, electron linear accelerator, 20 10
neutron reactors, 12 603-611
new analytical methods, 28 667-675
oxidation, § 330
pressureless sintering techmque and properties, 5§ 319-327
properties, § 324-327
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slowing down time, 16 316-318
1 small core reactor for ships, § 127-128
solubility in bismuth, 7 142
spectrophotometric analysis, 28 670-673
trace element distribution, 2 28-30
transport mean free path, 16 329-330
vacuum melting, 4 302-305
Berylhum acetate complex, deuterated, § 375-381
Beryllium alloys, fabrication § 311-323
magnetic properties, 6 196
oxidation, 5§ 330
properties, 5§ 324 327
Beryllium-alummum alloys, 5§ 328-333
Beryllium-antimony alloys, § 328-333
Beryllium benzoate complex deuterated, § 375-381
Beryllium carbon alloys, § 328 333
Beryllium-carbon-deuterium moderators, § 375-381
Beryllium-chromium alloys, § 328-333
Beryllium complexes, deuterated, properties and radiation
stability, § 875-381
properties, § 8375-381
Beryllium copper alloys, § 328-333
Beryllium deposits, see also specific geographic area, 2 24-33,
87-88, 107-108
Beryllium determination, 2 252-253, 3 595-599
beryl mineral, 3 595-599
nuclear raw materials, § 554 556
Beryllium hydroxide, decomposition, § 311-312
Beryllium-iron alloys, § 328-333
Beryllium 1sotopes
berylltum 7, cosmic ray produced 18 533-544
berylltum 10, age determination, 2 251-254
Beryllium magnesium alloys, fuel element, canning, 6 375
preparation and properties, § 234-240
Beryllium-nickel alloys, § 328-333
Beryllium niobium alloys, § 328 333
Beryllium oxide moderator, ARE Reactor, 8§ 30 31
Beryllum oxide-uranium oxide compacts irradiated physical
properties, § 370-373
phase diagrams, 6 127-128
Beryllium oxides, analysis, 6 125
absorption control pile, 13 68 69
calcination, § 312-316
1n ceramic dispersion fuel, 6 548
corrosion, § 334-344
by carbon dioxide, § 316
by hiqud sodium, § 342-344
by water, § 341-343
cross sections, transport, 16 326-331
diffusion coefficient, 16 329
fabrication technology, § 3811-318
wrradiation, &5 361-374
neutron spectra, 16 262-264
properties, 5§ 345 361, 367-374
sintered physical and mechanical properties under irradia-
tion, § 345-366
slow neutron transmuission, 16 322-324
slowing down time, 16 314-321
transport mean free path, 16 329
Beryllium Physics Reactor, USSR, 8§ 573
Berylhum phosphate, precipitation, 3 595-596
Beryllium plutonium, neutron source, fabrication and neutron
yield, 14 427-431
Beryllium-plutonium alloys, 6 185, 196, 313
Beryllium-polomium, fast neutron source, 19 23
neutron source 1n petroleum prospecting, 19 68
Berylliam production, 2 21-22, 88-89, 119, 4 295-308, see
also specific geographic area
electrolysis, 4 306-308
Beryllium-radium neutron source, activation analysis of
tungsten, 19 217
silver plating, thickness determination, 79 284-286
Beryllum refining, metal evaporation rate, 4 296-299
Beryllium-sodium, compatibility tests, 7 129-130
Beryllium sulfate, in uranyl sulfate solutions, 7 5-6
Beryllium tantalum alloys, § 328-333
Beryllium-titanium alloys, § 328-333
Beryllium-uramum alloys, fuel elements, pressurized gas
reactors, 6 324-342
mfiltration, 6 98-100
powder metallurgy, 6 437D
reactions with other metals, § 328-333
reactivity 1n gaseous media, 6 117-121
Beryllium zirconum alloys, 5§ 34-51, 88-105, 328-333

Beta contamination of hand and clothing, 23 408413
Beta counters, low level, 14 339-344
Beta decay, energies from mass formulas, 15 382
interactions responsible, 30 54 56, 299-301
of neutron time reversal, invariance, 30 290-294
Beta emitters, absolute measurement with 4 p1 counter,
21 118-121
low level counting, 21 150-154
Beta excited X-ray sources, 19 78-79
Beta-gamma circular polarization, correlation, 30 268-271
Beta-gamma gamma method, uranium determination, 3 569~
572
Beta meters, applications to process control, 19 19-20
Beta model sources, for calibrating instruments, 27 86-87
Beta monitor, for radioactive constituents in iqud and gas
waste stream, 23 414 415
Beta particles, absorption in solutions, 20 238-239
Beta radiation, food industry, 19 65 66
inhalation dose, 11 61
new indium 1sotopes, 14 211
Beta rays, absorption 1n solids and gases, 14 481-487
absorption studies, continuous measurement of hydrogen
in hydrocarbons, 19 288-290
backscattering studies, thickness measurements, 19 176—

dosimetry, nuclear spectroscopy, 21 165 168
won 61, 14 179-180
Beta soft, radioactive measurements, 27 131-134
Beta spectroscopes, Kofoed-Hansen type, optics and satellite
peaks, 14 445 451
Beta transition rates, heavy 1ons, 14 170-171
Betatron, plasma, proposed, 32 310
Bethe-Tait theory, prompt excursions, 12 199-205
Bettis loops, coolant 7 518 529
Bettis Reactor, USA, 12 446-482
Bevatron, USA, 30 122-123
Bicrystals, uranium strain curve, 6 6
Binders, fabrication of uranium oxide, 6 593-595
simtering process, see specific elements
Bioassay, Canadian atomic operations, 21 22-23
Biochemical reactions, following X-irradiation, 22 449 454
Bioelectrical activity, in brain after gamma irradiation, 22
19-20
Biolipids, primary reactions after irradiation, 22 541-543
Biological dose rate efiects, Godiva 11, 10 456
Biological effects, fission product release, 71 159-160
of radiation, 22 5-552
biophysical-biochemical level, 22 5-7
cellular level, 22 7-8
UN survey, 22 5-16
whole orgamism level, 22 8-12
Biological protection and radiation sensitivity, 29 383
Biological research, activation analysis, 24 283-293
Biclogical sciences and nuclear energy training programs,
USA, 1 308-320
Biological shielding, atomic icebreaker, Lemin, 8 211, 215,
21 51-53
Adam, § 244, 249
BR-1 pile, 10 424425
BR-1, USSR, 12 8
Boiling Water Reactor, 8§ 156-157
EDF-1, 8 366-367
evaluation of containment, 711 21-56
First Atomic Power Station, USSR, § 98-99
FR-2 Reactor, 10 147-148
IRT Reactor, 10 342-348
Mighty Mouse, 10 56
nuclear ship, 8 175-176
Oak Ridge Research Reactor, 10 100-101
R-3, Sweden, 8§ 226
spatial and energetic distribution, 78 55-64
Biological synthesis, tagged organic compounds, 20 78-81
Biology, cellular effects of 10mzing radiations, I 423-429
radioisotope application, 719 49-50, 71-72, 85
use of stable 1sotopes, 20 258-259
Biphenyl, decomposition by pyrolysis and radiolysis, 29 287-
292

Bis indenyl cobaltic mitrate, preparation by Szilard-Chalmers
process, 20 58-61
Bismuth, angular distribution of scattered neutrons in, 15 21
cross sections, absorption, 16 36
thermal neutron, capture, 7 140
diffusion parameters 1n graphite bismuth system, 12 695-
704
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Bismuth (continued)
fission products, solubihity in 7 142, 174-175
liquid metal fuels, 7 139-165
reactor fuel solvent, 12 713-714
resonance absorption integral value, 16 38
solvent for metals, 17 384-399
for uranium, liqumd metal fuel reactor, 17 421-427
solubility of various metals 1n, 7. 142, 174-175
total cross section near 2 5 Mev, 1§ 32
vapour pressure, room temperature, 28 156-158
Bismuth fuel system, liquid metal fuel reactor, 9 180-182
Bismuth 1sotopes
bismuth-209, mass yield of fission fragments, 15 453
photofission mass yield distributions, 15 206-207
Bismuth-plutonium alloys, reactions with other metals, 6 187—
189
Bismuth uranate, formation of, 2 308
Bismuth uranium alloy, in molten fuel, 7 216-222
properties, 6 196
Bismuth-zirconium uranium-magnesium solutions, reaction
with air, liquad metal fuel reactor, 7 179-180
Bituminous marl, uramum in, 2 564-568
Black sands, factors controlling concentration, 2 717-718
monazite bearing, Egypt, 2 658 662
India, 2 716-719
Blanket, BR-1, USSR, 12 3
breeder, thorium bismuthide, 7 207-215
calcium nitrate solution, 1n two-zone aqueous homogeneous
reactor, 7 25 27
thorium oxide, 1n, 7 3 21
transmission calculations, Zero Power Reactor 5, 12 179-
181
Blanket assembly,
Reactor, 12 248
Blanket cores, physical aspects, pressurized water reactor,
13 128-145
Blanket design BR 2, USSR, 12 13
Enrico Fermi Fast Breeder Reactor, 9 364-369
Blanket fuel element, cladding and material, Shippingport,
8 56-57
Experimental Breeder Reactor-1, mark 3, 6 501-508
pressurized water reactor, 6 603-644
Blanket material, boron and gold, Zero Power Reactor 5,
12 171-174
Blast furnace gas, activation, steel plant reactor, § 288
transit time, radioactive radon, 19 208-209
Blast shield, Experimental Breeder Reactor-2, 77 135-138
Bleaching tower residence times, studies using radioactive
sodium 24, 19 5
Blending, uramum fuel, 13 596-597
Blind River Mines, miming methods, 3 8-11
Blood, histamine—carbon-14 determination, 25 6
phosphorus-32, absorption in intestine of fish, 24 108-113
preservation, glucose-carbon-14 and phosphate—phos-
phorus-32, 24 78-80
sulphur-35, rate of penetration through skin, 24 128-129
Blood cells, determination of turnover, using dusopropylphos-
phorofluoridate-phosphorus-32, 24 96-98
isotopic measurement of life span, 26 167-171
Blood flow, determination, rubidium-86, 26 124-127
kinetics, cerebral, use of 10dine-131, 26 186-190
rate, 10dine-131 technique, 26 119-123
Blood-forming tissue, recovery in 1rradiated amimals, 23 21—
24
Blood level, verophen—sulphur 35, 24 232-234
Blood plasma, histamine—carbon-14 determination, 25 9
magnesium-28, metabolism, 24 148 151
proteins, metabolism sulfur, carbon 14, 1odmne 131, 25 111~
114

fast reactor, Expermmental Breeder

turnover of iron-59, 24 72-73
Blood platelets, isotopic measurements of life span, 24 96,
26 167-171
phosphorus 32 tagged, 1n rabbits, 24 99-102
BN-50, Fast Reactor, USSR, 8 580
BN-250, Reactor, USSR, 8 580
BNL, see Brookhaven National Laboratory
Body, composition studies, using 1sotopic dilution techniques,
26 196-203
radioactive measurements, 26 213-216
m human, 23 101-111
structures internal, wvisualization with
26 258 265
Bohr reactions, nuclear reaction classification, 74 104
Boilers, industrial, see industrial boilers

radioisotopes,

Boiling, cooling system, R-3, Sweden, § 228
natural circulation, 7 784-800
Boiling heavy water reactor, Halden Reactor, 9 255-263
void effect, 11 466-469
Boiling Reactor Experiments, USA, § 25-27
design considerations, 72 402-413
evaluational data, 9 264-288
natural circulation boiling, 7 794-795
water chemistry, 7 436-444
Boiling water power reactor, indirect cycle, Belgium, 9 64-73
Boiling water reactors, 9 56-78, 236-288, 455-467, see also
reactors specifically named 1n catalogue, 8 561-584
design criteria, 7 797-799
direct cycle data, 9 264-288
direct cycle water chemistry, 7 436-444
future potential, USA, § 533-534
kinetic experiments, 11 447-456
maritime applications, 8§ 143-159
natural circulation boiling, 7 784-800
statics and kinetics, 17 436 446
steam generation by spray evaporation, 7 813-818
steam void measurement, 77 463-465
transient calculations, 11 457-462
Boltzmann equation, monokinetic transport, 76 362-363
neutron transport theory, new solution, 16 530-534
one dimensional transport theory, 16 503-509
time dependent transport theory, 16 511-512
two and three dimensional stationary transport theory,
16 509 511
Bonding gas-pressure reactor components, 7 566 581
Bone, calcium uptake after irradiation, 22 247-249
containing radium 226, structural changes, 22 242-246
radiation energy absorption in, 26 309-310
studies, strontium-85, 19 84
strontium-90 and yttrium 90, metabolism studies, 24 190-
200
Bone cancer, death rate as a function of age, in USA, 23 166-
168
Bone marrow, effect on deoxyribonucleic acid synthesis,
cytidylic acid 1n, 23 34-35
radiation damage, 22 238-241
transplants, irradiated mice, 21 28-29
treatment 1n irradiated mace, 23 4-5, 19
secondary disease of the transplantation, 23 18-19
Bone metabolism, during healing process, sulfur 35, calcium-
45, phosphorus-32, 24 164-169
hormonal effect on phosphorus-32, 25 286-290
Bone physiopathology, autoradiography, calcium-45, 24 157
159

Bone sarcoma incidence in relation to low-level radiation,
USA, 23 165-170
Bone-seeking radioactive materials, studies, 22 120-123
Bone tissue, changes during chronic radiation exposure, 22 41—
45
Bone tissue equivalent, for measuring absorbed dose, 21 186
Bone tumours, radiation produced, dosimetry aspects, 22 119-
125
Booster, high intensity pulsed neutron source, 14 272-282
Borane, isotopic exchange of hydrogen between terminal
hydrogens in boron hydrides, 20 224-225
BORAX Experiments, see Boiling Reactor Experiments
Bore-hole logging, see logging
Boric acid, effect on radiolysis of water, 29 35-42
reactor control, § 225, 502
alpha naphthalene, slow neutron scintillator, 14 309
Boron, in Army Package Power Reactor, 6 522
blanket material Zero Power Reactor-5, 12 171-174
cross sections, absorption, 16 9-11
neutron, 15 320
effect on mechanical properties of steel, § 398 399
1n heavy concretes, 5§ 403-414
Boron-aluminum alloys, 6 451-462
Boron carbide, neutron transport, biological shielding, 13 61—
63
control rods 1n Boiling Water Reactor, 8§ 145
powder fuel tube cermet, 6 518-519
Boron charged nuclear emulsions thermal neutron density,
14 397-400
Boron hydride chemistry, application of 1sotopes, 20 224-227
Boronionization chambers, 11 498-500, 509-511, 12 267-268
Boron-iron alloys, 5§ 396-402
Boron 1sotopes
recovery, electromagnetic production, 20 246-247
separation, 4 576 594
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boron-10, neutron capture therapy, 26 444-456
use in neutron shielding, 20 260
boron-11, alpha, neutron, mitrogen-14 reaction, 15 15-17
Boron lattices, spectrum parameters, 16 243
Boron pile, measurement of neutrons per fission, 716 121-124
neutron detector, 16 121-122
Boron shields, EL-2 Reactor, 10 44-45
Boron solutions, spectrum parameters, 16 243
Boron steels, high, preparation and properties, § 396-402
Boron trifluonde, safety devices, 17 188-189
thermal neutron detector, 19 23, 34
Boron trifluoride counters, effect of impurities and radius,
14 325-330
Boron trifluoride detectors, neutron flux instrumentation,
11 502 505
for neutron flux measurement, Shippingport § 82
Boron-uraminm alloys, 6 117-121, 437-437C, 451-462
Borosilicate glass, high level gamma dosimetry, 21 202
Botany, grafting studies involving calcium-45 and phosphorus-
32, 19 85
Bouchet factory, uranium metal production, 4 10-15
Boundary conditions, reactor cell transformations, 16 706-
710
reactor surfaces, shghtly curved, 76 711-714
Bovine serum albumen, in antibody formation in X irradiated
rats, 23 25-27
Bovine serum phosphatides, separated chromatographically,
24 291-293
Bowing coefficient, fast reactors, 12 237
BPR Reactor, see Beryllium Physics Reactor
BR-1 Reactor, Belgium, § 562, 10 424-431, 14 383-393,
16 333 350
USSR, & 574, 9 348-350, 12 3-15
BR-2 Reactor, Belgium, 8 576-577
USSR, 8 574-575, 9 350-352, 12 3-15
BR-3 Reactor, Belgium, 8§ 552-554 577
USSR, 8 575, 12 12-13
BR 5 Reactor, USSR, 8§ 575, 9 353 357
Bradwell Power Station, UK, 8§ 450-462, 581
Bragg-Gray relation, absorbed dose estimation by 21 189
Bragg’s relation, fluorescence method, X-ray spectrography,
3 543
Brain, bioelectrical activity, after gamma irradiation, in man
and rabbit, 20 19-20
effects of radiation, 22. 282 291
implantation of yttrium-90 in Parkinsomism, 26 408-410
phosphorus-32 uptake, influence of hormones, 2§ 239-
242
Brain ghoblastoma, cobalt 60 treatment, 26 387-389
Bram tumor, boron 10 in neutron capture therapy, 26 444
450
localization by 1sotope encephalography and electroen-
cephaloscopy, 26 191-195
alpha Brass, radiation enhanced diffusion 1n, 29 340-347
beta Brass, ordered self diffusion of copper and zine, 20 113~
115
Brazil, beryl production, 2 22
reactors, 8§ 569, 10 259-264, 532-544, 12 607-611
tramning in nuclear medicine, 1 241-245
uraniwum, 2 327
Brazing alloys, GE-81, 6 522
Breeder blanket, thorium bismuthide, 7 207-215
Breeder reactors, 9 348-410, see also reactors specifically
named 1n catalogue, § 561-584
Breeding and conversion, high temperature reactors, 13 416~
425
Breeding ratio, BR-1, 12 6 8
BR-2, 12 14
carbide reactors, 12 30
oxide reactors, 12 30
thorium containing reactors, 12 37
variations, plutonium and uramum fuel compositions,
13 301-305
Zero Energy Uranium System, 12 107-110
Zero Power Reactor-3, 12 128
Bremsstrahlung, circular polanzation, 3¢ 271-272
determination of beta emitters in human subjects, 23 133-
139
electron temperature, 32 368
fluorescent X-ray by, 719 131-132
gauge, process control, 79 82
1sotope production by electron linear accelerator, 20 10
measurement, external, phosphorus-32 distribution in man,
26 217-231

photons produced in hight elements by phosphorus-32 and
sulphur 35, 23 134
relative biological efficiency 22 100-107
thickness gauges, 19 139 140
thulium 170 source, 19 138
tritium source, 19 23-24
Bremsstrahlung shield, 1in a thermonuclear plant, 37 257
Brenda Reactor, France, 8§ 578
Brillalumag, control rods, plutonium reactor, 712 545
Brittle-ductile transition temperature, irradiation effects on
ferrites, 5§ 479
Bromide, sensitivity change in dogs in chromic radiation
exposure, 22 31
Bromune delayed neutron activity, diffusion of fission products
from graphite, 7 328-334
fixation on carbon, 28 392-394
use 1n forming carbide coatings on graphite, 7 374-378
Bromine 1sotopes
delayed neutron emission data, 75 375
half bives and inthial activities, 15 387
bromine 80, comparison of retention yields and internal
conversion, 29 401-403
1sotopic effect in radiative capture neutrons, 20 240-244
specific radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230-237
bromine-82, enrichment by Szilard-Chalmers process, 19 44
in flow pattern studies, 19 7
investigations of pneumatic and hydraulic conveying of
fine coal, 19 338-341
1sotopic effect in radiative capture neutrons, 20 240 244
peat refining, determination of retention period, 19 6-7
production 1sotope processing, 20 70
sewage flow studies, 19 333
specific radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230-237
studies 1 contamination of large bodies of water, 19 7
bromine-83, activation energy for fast diffusion process
refractory matrices, 7 330-331
activity remaining in graphite after heating, 7 330-331
bromine 84, decay scheme and energy release, 15 473
bromine-87, fission by-product, Shippingport, § 53
Bromine pentafluoride, fluorination of nuclear fuel, 17 456-
460
Bromine trifluoride, processing of nuclear fuel, 17 438-444,
452-457
Bromoacetic acid-carbon-14, fate in mouse, 25 85-89
Brookhaven National Laboratory, enriched reactor, tempera-~
ture coefficients, 12 687-688
eprthermal research reactor, 710 60-64
graphite research reactor, 7 282-294, § 562
high flux intermediate reactor, § 583-584
medical research reactor, 8 583
synchrotron, alternating gradient, 30 127
uranium-bismuth fuel handhing, 7 196-203
water moderated-shightly enriched uramum reactor, 7 196~
206
BRR Reactor, see Battelle Research Reactor
BSR Reactor, see Bulk Shielding Facility
Bubble chambers, analysis of tracks, 14 423-426
distortion of tracks, 30 177-178
gas characteristics, 30 174-176
high energy particle detection, 714 412-422
hydrogen, development and operation, 30 166-173
high energy physics, 30 164-165
Bucharest Reactor, 10 217-223
Buckling, see geometric buckling
Buckling material and geometric high temperature reactors,
13 417419
thorium-water reactors, 73 483
uranmwum-water lattices, 13 407-408
Buffering properties, zirconium phosphate, 28 19-20
Bulgaria, reactors, § 577
Bulk Shielding Facility, USA, 8 568-569
Burma, Atomic Energy Programme, I 201-208
electric power needs and resources, I 209-220
natural resources for power, I 216-219
Burnable poisons, alumimnum-uranium alloys, 6 451-462
epithermal reactors, 13 440
small power reactors, 13 446-450
theory and application thermal reactors, 13 426 445
Burnout, boiling water reactors with mnatural circulation
boiling, 7 797-798
coolant liquid suspended 1n gas or vapor, 7 822-824
pressurized water reactors, tests, 7 765-770
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Burn-up, Calder Hall type reactors, 18 232-235
costs, uranium, 13 192-194
distribution and fuel irradiation effects, thermal power
reactors, 13 219-222
effects, deuterium oxide-uranium reactor, 12 416-420
Hinkley Point, 8§ 434
metallic fuel elements, high temperature, 5§ 537-542
natural uramium-graphite reactor, computer calculations,
13 325-347
non-uniform thermal reactors, 713 431-432
uramum-graphite superheated steam reactor, § 398-399
uramum-water, lattice experiments, 13 396416
water moderated reactors, 13 348416
Burst cartridge detection, 7 478-498, see also fuel element
failure

Cadmrum, angular distribution of scattered neutrons, 15 20
cross sections, absorption, 16 36
mmpurity diffusion, in ordered beta brass, 20 113-115
1on-exchange behavior, 20 210
Cadium chlornde, effect on potassium and calcium absorption
in plants, 27 81-83
Cadmium control plates, deutertum oxide, Aquilon Reactor,
12 282
Cadmium cut off, reactor spectra, 16 246-247
Cadmium 1sotopes
recently discovered, 14 209-211
cadmium-111, specific radioactivity when wurradiated to
saturation 1n a constant flux of thermal neutrons,
23 230-237
cadmium-113, cross sections, absorption, 16: 37
fisston product, 16 92
cadmium-115, absorption studies in flotation mill 19 245-246
activation energy for fast diffusion process, refractory
matrices, 7 330-331
specific radiocactivity when irradiated to saturation in a
constant flux of thermal neutrons, 23 230-237
cadmium-117, specific radioactivity when irradiated to
saturation 1 a constant flux of thermal neutrons,
23. 230237
Cadmium ratios, thermal reactors, 16 70-76
Cadmium—uranium-238 ratio, water uranwum slightly en-
riched reactor, Brookhaven National Laboratory, 12
449-450
Caesium, see cesium
Caffeine, effect on 10dine-131 uptake, rat thyroid, 25 295
luminal distribution, carbon-14, 24 257-259
sensitivity change in dogs, chromic radiation exposure,
22 31

Calciothermy, miobium production, 4 313-314
uranium production, 4 92-101
uramum production, alpha and beta activity, 4 94-99
Calcium, absorption in plants, effect of cadmium chlorde,
27 81-83
deoxidant 1n sodium-beryllium compatibility tests, 7 129-
130
high purity refining, 28 174-176
10on concentration, strontium uptake, 24 197-200
labeled compounds, utilization by plants, 27 3-7
reduction of uramum tetrafluoride, 4 38-39
removal from blood, 24 143-146
role 1n radiation injury, 22 544-547
uptake 1n wwrradiated bone, 22 247-249
use 1n strontium-85 excretion, in man, 23 426-427
Calcium bismuthide, particle diameters, 7 145
Calcium carbonate, determination in soil, 27 176-177
Calcium ethylene diaminetetraacetic acid complex, use in
plutonium posioning, 23 435 438
Calcium 1sotopes
calcium-45, absorption and excretion 1n mice, 18 464-469
adsorption and desorption on stainless steel, 28 88-96
bone metabolism, 22 247-249, 25 259-290
cestum, K X-rays excited by, 19 131-132
clay structure investigation, 27 166-168
corrosion and scale formation studies, 19 334
distribution studies 1n zircommum base alloys, 79 188
exchangeable calcium 1n soils, 27 172-175
fertilizer intake studies, 19 71
lime nitrogen, utilization, 27 160-165
metabolism 1n mouse, 24 160-165

ADAM, 8 249-250
Berkeley, 8§ 472-474
BORAX IV, 7 442443
Bradwell, § 459-460
Calder Hall, 8 15, 421
EFD-1, 8 364, 377-378
EL-3, 7 486-498 10 20-23
experimental high pressure water loop, 7 534
G-1, G-3, EL-2, 7 486-498
gas-cooled reactors, 7 486-498
nuclear reactors, 7 478-485
Shippingport § 53-54, 5960
Butex, extraction of urammum from aqueous media, 17 3-5,
27
uranium-plutonium partition coefficients, 17 4-5

metabolism and removal 1n blood, 24 143-146
nucleotides 1n staining, 24 268
phase changes of cement, 19 16
physiopathology of bone autoradiography, 24 157-159
skeletal accretion studies, 27 132-137
1 souls, availability to plants, 27 146-148
solvent extraction of strontium by orthothenoyltn-
fluorcacetone-hexone, 20 198-201
turnover equation in rat, 23 141
utihization by plants, 27 3-7
yeast cell intake, 24 133-137
Calcium-nickel 1nteraction  sodium-beryllium
bility tests, 7 130
Calcium nitrate solution, blanket for two-zone aqueous homo-
geneous reactors, 7. 25-27
Calcium silicates, thermal decomposition of, 2 308 309
Calcium-strontium-90, relationship in plants, 18 449-463,
471-475
Calcium sulphate-uranate thermal decomposition of, 2 309
Calcium uranium alloy, preparation, 6 91-95, 426
Calder Hall, fuel element assessment, § 524-531
fuel element fabrication, 6 317-323
wmspection and maintenance of large reactors, 10. 500-517
nuclear power system, UK, 1 76
re-designs, 8§ 416-423
Calder Hall Reactors, calculations, 12 622-665
fuel elements, manufacturing techniques, 6 318-323
testing and assessment, § 521-531
physics, 12 662-665
Calder Hall type reactors, control, 11 360-371
operating experience, § 10-17
Calefaction and cavitation phenomena, high temperature
water loops, 7 451-452
Calibration of special equipment for measurement of low
intensity gamma radiation, 23 115-120
Califorma, berylhum deposits, 2 30
prospecting, 2 820
zirconmium reserves, 2 18
Californium, recent developments, 1 415-416
Californium 1sotopes
californium-252, delayed neutrons from fission, 15 395-397
fission fragment velocity distribution, 15 216-222
fission neutron, spectra, 15 893
mass ratio energy of fission, 75 350-351
prompt gamma rays in fission, 15 394-395
prompt radiations 1n spontaneous fission, 15 212-215
californium-254, spontaneous fission 1n type 1 supernovae,
30 307-326
Caliper logging systems, radiation detectors, 3. 58
Calorimetric determination of local absorbed dose, 21. 142~
146
Camera, gamma ray, 21 138-141
Camphor, binder 1n uranium dioxide sintering, 6 595
Can, see also canning, and sintering
heat transfer for finned fuel elements, carbon dioxide,
7 717-724
thermal resistance between uranium container, 7 684-690
Canada, berylllum deposits, 2 31
economic environment for nuclear power, 13 624-633
exhibit at Second UNICPUAE, 1 448
Great Bear Lake uramum production, 4 3-4
nuclear power, I §3-59
Port Hope refinery, 4 3-4
power costs, nuclear and conventional, 13 521-532

compat1-
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radioactive pegmatites, 2 484-490
reactors, § 313-321 565, 570-571, 577, 9 3-15, 79-87,
10 128-139, 157-173, 11 372-379 12 351-363
thorium depostts, 2 39, 221, 475-483, 488—489, 498 500
thorium reserves, 2 6, 39
uranium deposits, 2 35-38, 219-222, 325-328, 475-501
uranium ore mining 3 3-17
uranium ore treatment plants, 2 491
uranium production, 2 4-5, 35
uranium trioxide production, 4 3-9
uranium reserves, 2 3, 36-39
Canada-India Reactor, 7 355-358, 8§ 578, 10 157-173
mnternational co-operation, 7 355-358
Cancer, see also carcinoma and tumor
chemotherapy, radioisotope evaluation, 24 255-256
death rate and life expectancy, British radiologists 23 179—
182
lung, induction by radioactive matenals, 23 310
therapy, antibody, carriers of radroactivity, 24 239-242
Cancerostatics, 20 99-101
Canning alloys, see specific elements and alloys
Canning failure, see burst cartridge detection
Canning materials, 8§ 135 141-142, 220-224, 290, 331, 334—
335 see also specific elements and alloys
wrradiation effects, § 514-515
Canonical method, 1n the special theory of relativaty, 30 197~
198
Capacitance, neutron, 16 731-732
Capacitors, ZETA, 32 44-45
Capture, radiative, nuclear reactions, 15 38-49
Capture cross section, 15 26, 52, 63, see also specific elements
derivation of, 75 119 121
measurement, using liquid scintillator, 75 60-65
Capture curves, significance 1n study of thyroid dysfunction,
26 62-68
Capture spectra, thermal, 15 48
Carbide coatings, on graphite, 7 374-378
Carbide-1odide process, high purity thorium production,
4 215-236
Carbides, metal, free energies of formation, 28 182-183
Carbohydrate group, use of deuterium in infrared studes,
20 251-258
Carbohydrate metabolism, with glucose—carbon-14 and
acetic acid caibon-14, 25 35-36
Carbohydrates, effect of wrradiation of aqueous solutions,
29 92-98
Carbon, activated, 1n purifying water, 28 39-43
alloys, 5 458 460 6 560-563
base for fission product, nuclear fuel, 29 425 432
diffusion, 1n the fusion zone of steels, carbon 14, 19 230
elastic scattering, 16 31
friction, 1n dry gases, 7 402-403
high energy, produced in nuclear reactions, 29 326-330
1sotopic ratios, 1 uranium prospecting, 2 226-227
organic, relation to uramum in shales, 2 408-411
path, 1n photosynthes:s, carbon-14, 24 229
radioactive, mixing rates in oceans and atmosphere,
18 358-363
transfer, 1n liquid sodium, 7 72
utilization, 1n milk formation, 27 116
Carbon arc, intense gaseous discharges, 37 306-308
Carbon black, radiation vulcanization of rubber, 29 258-265
Carbon-deuterium oxide bonds, radiolysis, deuterated organic
substances, 20 187-193
Carbon dioxade, friction mn, 7 402-403
-carbon monoxide, radiation-induced exchange, 7 362-372
compatibility with graphite under reactor conditions,
7 335-373
correlation of heat transfer for finned fuel elements,
7 717-724
decomposition, use of glass fibres, 7 546
exchange between air and ocean, 18 256 257
-graphite, chemical behaviour, 1n reactor circuit, 7 346-357
-graphite reaction, Calder Hall reactors, 7 357-362
gas-cooled grapbite reactors, 9 111-112, 128 147
increase of concentration in air, 18 256
in-pile oxidation of graphite, 7 342-346
photosynthesis studies, carbon 14 24 18-19
reaction with graphite near 500° C, ¥ 335-342, 371-372
stability under wrradiation, 29 14, 418419
yield, decarboxylation of acids 20 91-92
Carbon disulfide-sulfur-35, central nervous system, 24 246
Carbon-hydrogen bonds, radiolysis, deuterated organic sub-
stances, 20 187-193

Carbon 1sotopes
1n 1gneous rocks, 2 262-265
in meteorites, 2 262-265
carbon-12, production, ¢ 583 584
scattering, alpha particles, nuclear radu, 714 143-146
carbon-13, production, 20 257
urate biosynthesis, gout, 20 259
carbon 14, acetate, erythromycin biosynthesis, 25 145-
146
acetylene, source of active 1sotope carbon-14, 20 91
adenine, cytochemical studies, 25 108
in age determination, 2 234 235, 249-250
alpha-methyl-beta-alanine, from glycine synthesis, 20
97-98
amino acid, metabolism, 25 111-114, 121-123
amno acid, protemn synthesis, 25 129-133
amino acid, release by Escherichia colr, 24 47-49
amylase, biosynthess, 25 137-139
antibody globulins, 25 104
anttbody label, 24 237
arterenol synthesis, 20 83-84
atmospheric tracer, in geophysical circulation 18 526-
532
atoms, number with energies greater than 3 47 Mev,
29 403
1 autoradiography, 26 208-212
autoradiography drugs, in the body, 24 252-254
BG-azauracil niboside, antibacterial mechamsm, 24 216-
219
barbiturates, radioactive, 24 257-259
benzene, synthesis, 20 82-83
beta particle source, irradiating bronze, 19 65
birosynthesis, see specific compound
bromoacetic acid, fate 1n mouse, 25 85-89
cancer chemotherapy, evaluation, 24 255-256
carbon path, in photosynthesis, 24 29
cellulose, chemical and biological synthesis, 20 78 81
citric acid cycle, 1 yeast, 256 12-20
corrostve films on metals, 19 147-153
diffusion studies, zirconium base alloys, 79 188
-dioxide, protein synthesis, 25 115-119
-dioxide, source of active carbon-14, 20 91
-dioxide, thermal rearrangement of potassium phthalate,
20. 135-138
distribution of carbon, in ferrous alloys, 19 219-224
dotriacontane, synthesis, 20 84-85
drugs, central nervous system 24 243-244
erythromycin, biosynthesis, 25 143-146
exchange reactions between carbon monoxide and
carbon dioxide, 7 362-372
fluorophenyl, synthesis, 20 83
formaldehyde, latent fingerprint detection, 20 166--167
glucose, blood preservation, 24 78-80
glycine, bean chloroplast, 25 160-163
glycine, blood plasma, 25 21-23
glycine, peptides and proteins of silkworm, 25 162-163
1sotope dilution studies, 19 15-16
labelling, benzene-carbon dioxide system, 20 92
labeling, crystal violet gram stain, 24 264
labeling, histamine, 25 5-11
labelling, 1sovoleric acid, perfusion of cow udder, 27
97-99
labelling, leucine, perfusion of cow udder, 27 97-99
labelling, pyridine-carbon dioxide system, 20 92-93
labeling, radiolysis, product analysis, 20 194-195
labelling, reaction mechanisms, 20 128-131
labelling, stearic acid acetylene system, 20 93
latent fingerprint detection, 20 166-167
leucocyte metabolism, during phagocytosis, 24 82-85
lipid synthesis, 1n adipose tissue, 25 45-49
low-level counting, solid samples of the 1sotope, 21 148
lubricating o1l study, 19 169
metabolic dynamacs of living systems, 25 58-63
metabolic pathways, quantitative, 25 64-66
metabolic processes, in man, 25 34-38
metabolism, see specific compound, organ, or organism
meteorological aspects, 18 255-257
milk synthesis, 1n cow, 25 50 57
mobility in steels and in nickel, under the influence of
electric current, 19 195
muscle metabolism, 25 153-157
noradrenalin, synthesis, 20 83-84
nuclear recod and radiation induced labelling, organic
compounds, 20 70 77
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Carbon 1sotopes (confinned)
carbon-14 (continued)

organic compounds, labelling, 20 70-77, 91-94, see also
spectfic compounds

phenol, adsorption and desorption, 19 334

phenyethyl acetic acid, metabolism of, 25 27-28

phenyl, synthesis, 20 83

photosynthesis studies, quantitative radiometry, 24 16—
22

phytoplankton, photosynthesis, 19 72
protein synthesis, inhibition 1n Bacillus ceveus, 24 33
1adiation labelling, organic compounds, 20 91-94
rapid bacterial detection, drinking water, 79 291-296,
334
riboflavin and folic acid, biosynthesis of, 20 259
sea water, Pacific, 18 528-532
serotonin, metabolism 1n rats, 25 125-128
stearic acid, latent fingerprint detection, 20 166-1687
synthesis, see specific compound, organ, or organism
tagged organic molecules, synthesis of, 20 82-86
thienyl groups, synthesis, 20 83
thymidine, mitotic cycles, 25 108-109
tissue cultures, 25 63-71
tracer techniques, see specific applications
translocation and metabolism, 1n photosynthesis, 24 22
urea, metabolism in rats, 26 30-33
vitamin B,,, biosynthesis 1 Thiobacillus thioparus,
24 68-70
Caibon monoxide-carbon dioxide, radiation induced exchange,
7.362-372
Carbon monoxide concentration, in carbon dioxide-graphite
reactions, Calder Hall, 7 335-373
Carbon reduction cycle, photosynthesis, metabolic dynamics,
carbon 14, 25 58-63
Carbon tetrachloride, addition of beta-pinene by iwrradiation,
29 331-334
radiolysis of, 29 118-121
uramum hexafluoride reduction, 4 191-195
use 1n low level chemaical dosimetry, 28 419-420
Carbon tetrachloride-propane, irradiation of, 29 121
Carbon tetrachloride-toluene, irradiation of, 29 120-121
Carbon-uranium alloys, powder metallurgy, 6 437C
Carbonate solutions, uranium precipitation, 2 433-442
Carbonates, paragenetic association, with uranium mrinerals,
2 456-465
Carbonyl production, radiolysis of proteimn solutions, 22 488—
491

Carboxydismutase reaction, photosynthesis carbon-14, 24
30

Carcinogenesis, see also neoplastics
effect of single X-ray dose in rat, 22 134-144
effect of thymus on phosphorus 32 uptake, 25 252-257
Carcinogenesis and chromosomes, radiation induced leu-
kaemias, 22 126-133
Carcinogenic, see tumorigenic
Carcinogens, deuteration of, 25 224-225
Carcinoma, bronchogenic, from radioactive particulates,
22 153-157
cobalt-60 therapy, 26 295-298, 335-337
contact irradiation with cobalt-80, 26 378-380
incidence, uranium mine, 21 29-31
Carcinostatic, 6-azauracil carbon-14, 24 216-219
Carcinostats, deuteration of, 25 224-225
Cardiac tissue, metabolism of organophosphates, phosphorus-
32, 25 39-44
Cardiovascular system, X-rays effects, 22 228-231
Carolina-Virginia Nuclear Power Associates, 8§ 582
Carotenoids, photosynthesis, carbon-14, 24 27
Cartridge, see also fuel elements
longrtudinally finned, heat transfer from, 7 701-716
Cartridge combustion, G-1 Reactor, France, 9 490492
Cascade-evaporation process, Z dependence of residual
nucle:, 15 173-174
Casem—odine-131, proteolysis by Escherichia colr, 25 140-142
Cassiterite, adsorption of tin-113 in flotation process, 19 245
Catalogue of nuclear reactors, § 561-584
Catalysts, iron and manganese, 3. 315
nickel, 3 350
platinum 1n radiation produced hydrocyanic acid, 29 318
radiation chemistry, 29 47-51
radiation induced activity increase, 29 312-316
solid effect of irradiation on, 29 312-316
uranmum doxide, 3 350-355
Catalytic processes involving sulphur-35, 719 65

Catalytic reactions, prediction with fluorine-18, 20 132-134
Cathepsin, activation of by radiation, 23 57
Cathepsin C, activity 1n 1solated beef spleen after gamma
irradiation, 22 533-534
Cathode-controlled dc gas arc in the DCX device, 31 307
Cathode-first dynode section, scintillation counters, 14 313~
314
Cation carrier in yeast, potassium-42, 24 52-54
Cation exchange, ammonium formate elutriant 20 211-213
metals and electrolytes, 28 63-68
organic solvent eluants, 28 58-62
restn decontamination, 20 207-208
Cations, divalent, availability to plants, 27 146-148
radioactive, deposition on metal surfaces, 20 148-157
Cavitation and calefaction phenomena, high temperature
water loops, 7 451-452
CEA, see France, Atomic Energy Commission
Cell clones, 1n regenerated host tissue, 23 12-15
Cell populations, 1n wrradiated mice, 23 10-15
Cell transformations, reactors, boundary conditions, 16 706-
710
Cells, concrete, for examination of irradiated materials,
Windscale, 17 627-651
high activity, handhing design and construction, 17 597-
651

lead shielded, Harwell, 17 605-619
shielded to 1000 million electron volts curies, 17 618 623
Cellulose acetate, radiation effect on, 29 229-230
Cellulose—carbon-14, chemical and biological synthesis, 20 79—
80
Cellulose 1ndustry, radioisotope application, 19 3-6, 15, 104
Cement industry radioisotope application, 19 8-9, 16, 29-31,
35
Cement slurry, mixing characteristics using sodium-24, 719 8
Central nervous system, labeled drugs, 24 243-246, see also
brain
protein metabolism sulfur-35, 25 147-151
Centrifugation, 1sotope separation, methods and equipment,
4 428-433
Ceramuc fuels, see also fuel elements, specific ceramics
corrosion, 7 468-471
dispersion type, 6 538-550
Ceramic fusions, retention of fission products, 18 27-32, 158
Ceramic moderator, corrosion, 7 468-471
Ceramucs, corrosion by gases, 7 468-471
dating thermoluminescence strontium-90—yttrium-90, 21
229
high level gamma dosimetry, 21 201-202
radiation stability and density, § 300-310
Cereal grains, effect of X-rays and thermal neutrons on seeds,
27 290-292
Cerebral cortex, regulation of thyroid function, 1odine 131,
24 221-228
Cerebrum, phospholipid synthesis phosphorus-32 25 165-168
Certum, chemucal analysis, 28 408-409, 441
1n cooling water Brazihan swimming pool reactor, 10 535-
536
deposits, 2 498-501
rate of loss from graphite, 7 328-329
recovery, monazite, sulphuric acid treatment, 3 576
separation, 4 337
solubility in bismuth, 7 142, 174-175
solvent extraction, 18 222224
Cermum bismuthide, particle diameters, 7 145
Cermum-cobalt alloys, 6 684
Cerium 1sotopes
certum-135, radiation properties, 74 198
certum-137, radiation properties, 74 198
certum-139, radiation properties, 74 198
certum-140, cross sections, absorption, 16 14
cerium-141, 1on exchange, chromatography of rare earths,
20 42-43
1onmzing intensity at a distance of one meter, 23 230-
231

spectfic radioactivity when iwrradiated to saturation in
constant flux of thermal neutrons, 23 230-237
cerium-142, cross sections, absorption, 16 14
certum-143, cross sections, absorption, 16 14
diffusion from, and retention in, graphite at 2400°C,
7 330-331
1onization intensity at a distance of one meter, 23 230—
231
specific radwactivity when wurradiated to saturation n
constant flux of thermal neutrons, 23 230-237



SUBIECT INDEX 15

cerium-144, adsorption on siliceous float sample, 1n flotation
mill, 719 244
beta source for beta meter, 19 19
carrier-free separation of praseodymium-144, 20 208
cross sections, absorption, 16 14
decontamination of fission product, 20 207-208
defect radiography, 19 124-126
deposttion on metal surfaces, 20 148-157
detection of defects 1n thin-walled products, 79 120-126
floor wax wear studies, 719 300-301
indicator, chromatography of fatty acids, 24 278-281
mass transfer in flowing sodium circwt, 7 101-103
production at fission product pilot plant, 20 38-42
radiocactive fallout, sea water, 18 436-437
solvent extraction behavior of elements, 20 201-203
source for power generation, 19 310-311
treatment of cutaneous and related diseases, 26 284
uptake by leucocyte, 26 175-178
Cerium lanthanum system, 1on exchange separation, 28 61-62
Cerram magnesium alloys, § 173-175, 251
Cermum-plutonium alloys, 6 683-684
Cerium sulfate radiolysis of aqueous solutions, 29 27
Cermet fuels, see also specific ceramic alloy or fuel element,
6 538-550
Cermets, preparation of, 6 551-560
uranmum uramum carbide properties, 6 554-560
Cesium, chemical analysis 28 443
cross sections, absorption, 16 36
determination by mass spectrometric 1sotope dilution,
2 244-246
1on exchange behavior, 20 210
1solation by dipicrylamine precipitation, 28 139-142
losses from bismuth during solubility measurement, liqud
metal fuel reactor, ¥ 178
preciprtation from aluminum nitrate wastes, 20 36
rate of loss from graphite, 7 328 329
superheated melting, § 240-244
volatilization of oxides, 18 21-22, 30
Cesium 1sotopes
cesium-131, brachytherapy, 26 417-419
K X ray source, 19 132
measurement of titanium dioxide thickness, 19 133
cesium-183, cross sections, absorption, 16 37
cross sections, effective, 16 58
reactor neutron absorption, cross section, 1§ 461
resonance absorption, mtegral values, 16 38
cestum 134, 1n catalyst bead circulation studies, 23 264
cross sections, effective, 16 58-59
flow rate studies, 1n natural streams, 19 327-329
measurement 1n human body, 23 108
measuring condenser water rates, 1n petroleum refinery,
19 825
specific radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230 237
cesium-135, cross sections, absorption, 16 14
cross sections, thermal neutron capture, 16 58-59
cesium-137, absorption by components of aquatic com-
munity, 18 419-422
adsorption 1n flotation mall, 719 245 246
adsorption of micro-quantities in soils, 18 486 493
adsorption by plants, 18 420-422
chemical method, recovery from raw urine and oxidized
faeces, 23 131-132
chemical separation, 18 210-218, 19 44
concentration factors in aquatic orgamsms, 18 420-421
content in normal, unexposed man, 23 117
cross sections, absorption, 16 14
decontamination, 20 207-208
energy spectra, determinations, 21 165-168
excretion by human, 23 123-132
gamma ray source, density meter 19 168
gamma ray source, for liquid density measurements,
19 323
gamma ray source, nondestructive testing of steel, 19 140
gamma ray source, thickness gauge, 19 163
handling at fission product pilot plant, 20 38
10n exchange, behawvior, 20 210
10n exchange, separation of fission products, 20 213-215
mass transfer in flowing sodium circuit, 7 101-103
measurement 1n human body, radiation, 23 104-111
plesiotherapy unit, 26 354-361
precipitation from aluminum nitrate wastes, 20 36-37
production 1n fission product pilot plant, 20 38-42
i prospecting, 2 733 734

retention 1n graphite at 2400°C, 7 330-331
scattered radiation from 1700 curie therapy unit, 23 334—
338
separation by precipitation, 20 204-208
short distance radiotherapy, 26 372-373
solvent extraction, 20 201-203
teletherapy, 19 85, 359-361
testing of welds, 79 51-54
use 1n level gauge, 23 264
Cesium-rubidium, separation on zirconmum phosphate, 28 21—
2

Cestum-strontium, separation of zircomum and titamum
phosphate, 28 2628
CETR Reactor, see Consolidated Edison Thorium Reactor
Chain reaction, 1n a thermonuclear system, 31 270-274
Chalk Raver, Canadian operations, 21 19-24
Chapel Cross Reactors, UK, 8 562
Charg(e);etenhon, core loading, Windscale Reactors, 10 500-
Charged drop, deformation energy, 15 248 272
Charged particle, slowing down in a plasma, 31 243-249
Chattanooga shale, uranium recovery, 3 229-233
Chelating agents, anton exchange, 28 48-54
1n biology and medicine, 23 429-432
bone deposition, effect on, 23 443-444
excretion of strontium 90, effect on, 23 445 447
Chemical analysis, see specific element, specific material and
specific method
Chemical assay, determination by radiometric titration
methods and neutron activation, 19 334
Chemical binding, effect on neutron moderation 16 272-274
Chemical dosimetry, by ferrous sulfate method, 27 209-212
positive 1on wrradiations, 21 216-217
Chemucal engimeering, radioisotope application, 19 61-65,
201-208, 297-301
Chemical plant, fast reactor, UK, 17 35-45
Chemical process heat, by nuclear energy, 8 275-281
Chemical processing activation limitations, 8 283-284
nuclear radiation i, § 282-285
Chemical production, by fission, § 257-258
Chemical prospecting, see geochemical prospecting
Chemical separation of irradiated products, 19 44 45
Chemicals to protect agamst iomizing radiation, see specific
chemicals
Chemistry, basic, 1n nuclear energy, 28 3-686
Chenécg’gherapy of cancer, radioisotope evaluation, 24 255-

Cherenkov detectors, energy flow 1n air shower, 30 87-88
Cherenkov radiations, I 408-413, 37 110, 118-123
Chew-Goldberger-Low theory, 31 138
Chicken, specific oxidation and utilization of acetate and
glucose, 27 115-124
thyroxin secretion rate, 27 113-114
Chile, traiming of nuclear engineering personnel, I 301-304
China, People’s Republic, reactors, & 565, 577
China, Republic of, natural power resources, I 160-162
nuclear power prospects, i electric power economy,
1 157-164
power demand, forecast, 7 158-160
reactors, 8§ 577
uranium, 2 328
Chinon Nuclear Power Plant, 8 356-379
Chlamydospores, Tulletia and Ustilago, irradiated, 27 286-289
alpha Chloralose, protector of ion-exchange resins against
radiation, 29 248-253
Chloramphenicol 1 amino acid release by Escherichia col,
24 47-49
Chlorapakatal, see chlormepazine
Chlorgeilas v{/tlgams) phosphorus-32 compound, behaviour in,
—~15
Chloride, removal from mtric acid, 4 9
Chloride contamination, Homogeneous Reactor Experiment,
8 30,9 512
Chloride mitrate mixture, uranium separation, 4 187-190
Chlorimation, plutomum dioxide by carbon tetrachloride,
20 320-330
thorium production, methods and equipment, 4 237-242
uranium dioxide with carbon tetrachloride, 28 316 328
Chlorine, solubility in bismuth for Bi-BiCls and bismuth-
bismuth oxychloride system, 7 140
use 1n forming carbide coatings on graphite, 7 374-378
Chlorine 1sotopes
chlorine-35, organic compound labelling, 20 70 77
source of sulfur-35, 20 45



16 VOL. 33

INDEX OF THE PROCEEDINGS

Chlorine 1sotopes (continued)
chlorine-38, leak detection, 19 7-8
specific radiocactivity when irradiated to saturation mn
constant flux of thermal neutrons, 23 230-237
Chlorne trifluoride, processing of nuclear fuel, 17 443-450,
480
stabilizing agent gaseous uranium hexafluoride, 9 533 534
Chlorine trifluoride-hydrogen fluoride binary system, 17 482
Chlormne trifluoride-uramum hexafluoride binary system,
17 480-482
Chlormepazine-sulphur-35, fate in the orgamism, 24 205-214
Chioroform, irradiation of aqueous solution, 29 71-79, 118-
121
Chloroform-biallyl system, irradiation of, 29 113-114
Chloromycetin, 1n treatment of infection, 1n wrradiated mice,
23 85
Chlorpromazine, use in animal temperature control, 23 76
Chloropromazine-sulphur-35 fate in the organism, 24 205-214
Cholesterol, content of adrenals after irradiation, 23 59-62
1nhibition by metabolism of phenylethyl acetic acid, 26 27—
28

metabolism studies, mevalonic acid—carbon-14, 25 37-38
Choline analogs, radiolysis, 22 409-412
Choline chloride, crystalline radiosensitivity, 22 409-412
Chondrortin-calcium complex, metabolism 1n mice, calcium-435,
24 164-165
Chondroitin-sulfuric acid, metabolism in mice, sulfur-35, 24
164-165
Choppers, neutron design and application, 14 239-256
Chorionic gonadotropin, effect on phosphorus-32 uptake in
female rat, 25 235-238
Chromatographic determuination, condensation of sodium
tungstate i aqueous solution, 20 228-233
Chromatographic separation, fisston of products, 20 240-244
Chromatography, gas diffusion plant, control, 28 443-444
neutron activation, biochemical analysis, 24 289-293
paper, separation of strontium-90 from yttrium-90, 20. 216
paper, 1 uranium prospecting, 2 178-181
quantrtative, fatty acids, radioisotopes, 24 274-281
Chromium, association with uranium, 2 396-401
determination by neutron activation, 2 242-244
electrorefining, 4 322-323
refinement, electromagnetic separation of 1sotopes, 20 246—
247
refimng, metal evaporation, 4 298-300
Chromium-iron alloys, § 106-112, 478
Chromium 1sotopes
energy levels, 714 173-178
chromium-51, determination of blood volume and hepatic
blood flow, 26 159-161
determination of red blood cell survival, 24 97-98
diffusion studies 1n titanium base alloys, 19 187-191
distribution studies 1n zircomum base alloys, 19 188
enrichment by Szilard-Chalmers process, 19 44
erythrocyte preservation, 24 79-80
erythrocytes in human, study of, 26 172-174
erythrocytes, labeling, 26 162-166
erythropoiesis, during chronic renal mnsufficiency, 24 71
fixation of chrome containing 1ons, 19 70
flotation studies, 19 253-255
intralaryngeal injection, 26 411-416
mass transfer in flowing sodium circut, 7 100-101
metal and slag equilibrium studies, welding of steels,
19 225-226
movement studies in steel smelting, 719 180
platelet studies, 24 99
specific activity i coolant system, pressurized water
reactor, 7 428-429, 432-433
spectfic radicactivity when 1rradiated to saturation in
constant flux of thermal neutrons, 23 230-237
synthesis, 1sotope processing, 20 70
turnover in erythrocytes, 25 275-277
wear studies, irradiated piston ring, 79 142
Chromium-nickel steel, cross sections, absorption, 16 99-100
Chromium-mobium alloys, 6 294, 297-306
Chromium phosphate, fate in mnjected human, 26 415-416
Chromium phosphate—phosphorus-32, preparation for thera-
peutic use, 26 424426
Chromium-plutonium alloys, phase diagram, 6 190
Chromium-uranium alloys, core elements, Enrico Ferm
Power Reactor, 6 509-510
feasibility as molten reactor fuel, 7 216-222
nfiltration, 6 98-100
production of powders, § 91-95

properties, 6 419-423
ternary systems, 6 140
Chromium-zirconium alloys, § 34-51, 84-85
Chromosome breakage, blocking of recovery from irradiated
sperm, 1n Dyosophila, 28 333-335
cytochemical studies, carbon-l4—tritium nuclear meta-
bolism, 25 108-110
deoxyribonucleic acid, duplication, autoradiographically,
25 203-212
fine structure, 1n man and other metazoa, 22 308-312
gamma, radiation induced, 22 303-307
Chromosomes, aberrations, photodynamically induced, 22°
374-382
Chromosomes and carcinogenesis, radiation induced leu-
kaemias, 22 126-133
Chugach Association, SDR Reactor, USA, 8§ 582
CIR Reactor, see Canada-India Reactor
Circulating fuel reactors, kinetics, 17 311-316
Circulin, treatment of infection, irradiated mice, 23 85
Citraconate, chelation of strontium-90, 23 444
Citrate production, relation of parathyroid secretions, 25 271-
275
Citric acid cycle, 1n yeast carbon-14, 25 12-20
Civil engineering, radioisotope application, 719 60-70, 102
Cladding, chemical removal, 17. 83-84, 266-286
decanning, 17 40-42
gas-pressure bonding, 7 566-581
mechanical removal, 17 260-266, 600, 630-631, 646
rupture detection, see burst cartridge detection
stainless steel, First Atomic Power Station, USSR, 8§ 86 87
zircaloy, Shippingport, 8§ 57
Cladding materials, see specific metals
Clay, colloids, mosaic structure revealed by radioactive
indicators, 27 166-168
uranium precipitation by, 2 377
Clays, sintered, storage of fission products, 18 3940
Clementie Reactor, Los Alamos Scientific Laboratory, 8§ 575
Climate, effect on uranium migration, 2 165, 168, 176
Cloud hazard, biological effects, fission product release, 11
159-160
CNRN, see National Center for Nuclear Research, Milan
Coal, 10n exchanger, 1n radicactive waste treatment, 18 74—
5

molybdenum sorption, 2 429
pneumatic conveying, studies using bromine, 19 338-341
uranium-bearing, 2 159-160, 412-419
uranium sorption, 2 423-430
Coal ashes, uranium recovery, alkalne leaching, methods and
materials, 3 346-349
Coal gasification, tracer techniques, system studies, 19 24-26
using nuclear heat, 8 276-277
Coatings, carbide on graphite, 7 374-378
Cobalt, burn-up, cobalt-680 production, 20 23
chemical analysis, 28 444
cross sections, absorption, 16 36
determination, by paper chromatography, 2 178-181
1n reactor steel, by activation, 28 506-510
extraction of pyndine thiocyanate complex with chloro-
form, 28 149-150
identification, 3 535
occurrence, 2 44-47, 332, 445 464, 674-682, 685, 689, 722~
730
specification, cobalt-60 production, 20 19-20
Cobalt-cerium alloys, 6 684
Cobalt cyamdes, resin poison, 3 391-392
Cobalt 1sotopes
cobalt-58, labeled vitamn Byg, 25 72-78
specific activity in coolant space system, pressurized
water reactor, 7 432-433
cobalt-59, 1n cobalt-60 production, 20 19
cobalt-60, activation analysis, radioisotope and labelled
compound production, 20 67
activation fundamentals, 20 19
adsorption studies, 1n flotation mill, 79 245-246
aluminum surfaces, pitting studies, 19 19
application of high intensity sources, 29 441-446
beam therapy, 26 295-305
chromatographic analysis, in plant ash, neutron activa-
tion, 24 290
cold sterilization, 29 441-443
continuous casting techmques, 19 235-236
cost of production, 8§ 118, 20 18
in deinfestation, 8 117
deposition on metal surfaces, 20 148-157
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energy spectra determinations, 21 165-168
enrichment by Szilard-Chalmers process, 19 44
erythropoietin production, effect on, 24 89-93
food preservation, 19 66
gamma-gamma coincidences, 14 353
gamma wrradiation of zinc aluminium 79 65
gamma 1sodose curves 27 135-137
gamma ray source chemical processes, § 282-285
gamma ray source, contmuous level control gauge,
19 320-323
gamma ray source, density meter, 79 168
gamma ray source, destruction of Trichuna 19 335
gamma ray source, inspection of steel 719 140
gamma ray source snow pack thickness determination,
19 335
gamma ray source, thickress gauge, 19 163
gamma ray source used to kill insects, 79 335
glass flow studies, 1n a working furnace, 19 205
groundwater, flow studies, 20 158-161
handling at fission product pilot plant, 20 38
Heidelberg techniques, in contact irradiation, 26 377 380
high-level gamma dosimetry, 21 199-203
high-power irradiator, design, 29 447-452
high-specific activity pieparation by Szlard Chalmers
reaction, 20 58-61
industrial uses, § 117 119
nsect tracing marker, 27 90-92
wrradiation cave, 10,000 curie, Japan, 29 433-440
local absorbed dose, determination, 271 142-146
localization of cathodes, steel corrosion in presence of
hydrogen sulfide, 20 179
malignant tumor therapy, 79 50
mass transfer, in flowing sodium circuit, 7 100-101
measurement, viscosity of molten metals, 19 19
movement studies, 1n steel smelting, 79 180
petroleum extraction studies, 79 344-348
polarized, in parnty 30 50 51
polyamino complexes in displacement of lanthanum-140
from Dowex-50 resin, 28 69-74
produced from cobalt §9, 1in activation studies, 19 112—
113
production of, 79 43-44, 20 19-26
radiation induced labeling, organic compounds 20 88
solvent extraction and purification, 20 59-60
sources handling, 20 23-25
specific activity 1 coolant system, pressurized water
reactor, 7 428 433
specific radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230 237
teletherapy, 26 332-337, 360 366
testing of welds, 19 51-59
treatment of brain glhoblastoma, 26 387-389
from uranium 235, § 118
vitamin Big, labeled, 256 72 78
wear studies, irradiated piston ring, 719 142
Cobalt-plutomium alloys, 6 187, 194-195, 684
Cobalt sulfide, catalyst, in radiation chemustry, 29 47-49
Cobalt-uranium alloys, 6 98-100
Coefficients, heat transfer liquids and liquid metals, 7 613-618
measurements, Organic Moderated Reactor Experiment,
9 483-484
reactivity, gaseous uranium hexafluoride reactor, 9 532-533
umversal coupling, 30 48 49
Coenzyme A, acetylating function, in radiation sickness,
282 529-532
Coesite-27, 1rradiation effects, § 305-307
4 p1 Comncidence, liquid scintillation counting, standardization,
21 92-100
Comncidence analyzers, 14 847-355
Comncidence recoil, spectrometer, fast neutron spectrum
measurements, 12 72-74
Comcidence sorter, application to radiation studies, 714 351-
355
Colchicine, protective effect against radiation, 23 21-22
Cold rolling zircomum processing, § 55
Cold working see deformation
Coli-dysentery phage, fixation of phosphorus 32 24 50-51
Coliforms, rapid detection in water, carbon-14, 19 219-291
Collapse shock heating of plasma, 32 145-149, 162-165
Collimators, for angular distribution measurements, 15 190
Collision-free hydromagnetic waves, 31 221
Collisional heating 1 a plasma, 31 112-113
Collisions, nucleon-nucleon, 30 139-140
nucleon-nucleus, 3¢ 139

ColomMa, reactors, 8§ 577
Colorado, see also Colorado Plateau
berylllum, 2 22-32
metal deposits, geologic distribution, 2 339-350
prospecting, 2 820-824
uraniferous volcanic rocks, 2 509-514
uranium-bearmg mineralowds, 2 194-197
uranium depostts, 2 15, 312 338-350, 368-377, 509-522
vanadium, 2 344-347, 515-522
Colorado Plateau, see also Arizona, Colorado, New Mexico,
Utah
structural features, 2 332-333
uranium, n groundwater, 2 156, 351-356
uranium deposits, & 12-18, 328, 8372-377, 521-522, 527--538
age determinations, 2 330
mineral and chemical associations, 2 331-332
oil and gas fields, 2 362-364
origin of, 2 330-334, 404, 521-522
uranium ore, mimng, 3 24-31
Colornmetric analysis, uranium, 2 148-152
Coltuf-28 alloy, 1n reactor pressure vessel, Hunterston, 8§ 425
Columbium, see niobium
Columbus 2, high power linear pinch apparatus, 32 6-7
neutron production, 32 26-28
Columbus S-4, linear discharge apparatus, 32 29-33
medium power linear pinch machine, 32 7-8
Columbus T 1, pinch apparatus, 32 14-15
Columbus T-2, pinch apparatus, 32 17
Compensation rods, EL-3, 10 34-39
Complex formation, separation of rare earths, 28 189-192
Complex 10ns, ruthemium, 17 118-124, 130-136
Complexing agents, anion exchange, 28 48-54
Composite materials, neutron absorbing, § 382-389
Compressive strength, beryllium oxide, irradiated, 5 369
berylhum oxide, sintered, § 356-360
beryllum oxide-uranium dioxide compacts, irradiated,
5 371-372
Computer code, one-dimensional parametric studies, 16: 489~
491
transport theory, 16 512-514
Concrete, compositions, reactor shielding, 73 34
growth, in thermal cycling reactor, § 415-423
heavy, physical properties and tests, § 403-414
Concrete cells, active source handling, cobalt-60 production,
20 24
Concrete shield, radiation measurements, 13 10
Concrete shielding, 17 585, 592, 664, 703
Condensation process, air, Heller system, 7 840-841
Conduction, electrical, analogue of 7 701-703
Conduction cooling, pulsed research reactors, 70 483-484
Conductors, neutron, 16 730-735
Conglomerates, uranium, 2 7-8, 60-63, 73-79, 401406, 478~
482
Consolidated Edison Thorium Reactor, § 581
Consumer’s Public Power District Reactor, USA, 9 161-179
Container wall, heat transfer with liquid-fluidized bed, 7 678~
683
Containers, see also containment
Containers, semi-airtight, air leakage, 77 118-123
Containment, 171 66-78
Army Package Power Reactor-1, 77 110-111
Calder Hall, 11 211
Experimental Boiling Reactor 2, 77 124-138
evaluation, nuclear reactors, 77 79-84
Halden, 11 97-98
Hugomot-Rankline equations, 17 86-87
hydrodynamic problems, 17 85-91
non-USA reactors, 11 116
Shippingport Reactor, 17 108-110
sodium air reactions, 17 177-185
underground reactor, Sweden, 17 102-108
deuterium oxide power reactor, Switzerland, 9 30-35
USA reactors, 11 113-114
vapor type, 11 107-117
Yankee Reactor, 11 111-113
Containment shielding, evaluation, normal and emergency
conditions, 717 21 56
Containment vessel, power reactors, USA, 11 76
shielded, 11 54-56
unshielded, dose rate compared with distance, 71 49-53
Contained nuclear explosions 8 293-299
Contaminants, see also health hazards
global scale, dispersion in atmosphere, 78 519-525
measurement, 1n industrial environments, 719 79
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Contamination, atmosphere, steel plant reactor, 8 289-200
atmospheric, from multiple nuclear sites, 18 265-285
clothing and hand, monitoring, 23 408 413
control equipment, 14 475
deuterium oxide, EL-1, EL-2, EL-3 Reactors, 7 404-420
equipment problems, 23 298-299
ground, hazard from, 71 160
radioactive, continuous monitors, 23 401-403

international aspects, 111 western Europe, I 366-367
sources of danger, 1 366-372
surface, rapid estimation of, 23 422-424
Continuous casting, steels, autoradiography with cobalt-60
and phosphorus-32, 19 235-236
Continuous digesters, behaviour pattern, studies using copper-
64, 19 5
Contmuous space, multigroup diffusion equations, 16 573-576
Control, fuel elements, Army Packaged Power Reactor, 6 527-
528
automatic power, nuclear power plants, 17 368-371
Berkeley reactors, 17 391-403
calculation, deuterium oxide-uranium reactor, 12 422
Canadian reactors, 11 372-379
EDF-1, France, 11 380-390
gas-cooled thermal reactor, 11 360-371
Nuclear Power Demonstration, Canada, 8 316-317
nuclear power plants, 11 339-419
power plant, gas-cooled reactor, 8 162-163
pressurized water reactor, 8 136, 140
Reactivity Measurement Facility, 13 77
reactor automation, 11 493-497
water-water power reactors, 11 481-492
Control and measuring apparatus, survey of new developments
1n 1ndustrial use of 1sotopes, 19 101-102

Control plates, thin absorption values, 72 439-442

Control rods, Adam, 8§ 248
Argonne Low Power Reactor, 9 245-248
Berkeley Power Station, § 470-471, 11 392 395
boron carbide, boiling water reactor, § 145
boron carbide, EL-3, 10 16-18, 33-37
BR-1, Belgium, 10 425-427
BR-2, Belgium, 10 113
BR-2, USSR, 12 18
Bradwell, § 456 _
brillalumag, plutonium reactor, Proserpine, 12. 545-548
cadmium, ISPRA-1 Reactor, 10 387-389
cadmium and cobalt, NRU Reactor, 70 133-134
Calder Hall, 8 420
Dresden, § 515, 519
emergency equipment, Hunterston, 8 428-432
geometric buckling, 73 118-119
Hinkley Point, 8§ 445 446
Indian Point, 8§ 485
mechamsm, Shippingport, § 62-63
production, composite materials, 5 385-386
R-3, Sweden, 8§ 225-226
shim safety, FR-2 Reactor, 10 149-152
structural material performance, Materials Testing Reactor,

5 468-471
uncooled, First Atomic Power Station, USSR, 8§ 97-98
uranium-graphite superheated steam reactor, 8§ 407
Yankee, 8§ 498 _

Control rod effectiveness, cylindrical reactor, 11 523-531
homogeneous method, 11 535-539
thermal reactor, 11 532-539 .

Control and safety systems, Shuppingport, 21 45-46

Controlled fusion, devices, 32 3-460
experimental aspects, 31 3-390
possibility of, 31 3-40
theoretical aspects, 31 3-390

Controlled recirculation, boiling water reactor, 8§ 582, 9 74—

Convection, air cooling values, 31 3-390
concurrent with radiation, irradiated fuel elements, 7 628—
629
forced, m channel containing longitudinally finned cart-
ridges, 7 706-711
forced thermal, annular coolant channels, 7 642-656
natural cooling of irradiated fuel, 7 619-641
in single-phase medium, 7 620-626
sodium and water cooling values, 7 620-623
Convection-free heat transfer, heating surface-to-boiling
liqmd, water-water reactor, 7 802-809
Convective heat transfer, round duct 7 658 661 3
Convergatron, weakly coupled reactor, 12 192-195

Conversion ratio, high temperature reactors, 13 416-425
thorium-water reactors, 13 490
Coolant, Bettis loops, 7 518 529
carbon dioxide, Atomic Power Station, Czechoslovakia,
8§ 323-325
Bradwell, 8 455-456
G-2 and G-3 Reactors, 8§ 338-340, 347-352
Hinkley Point, 8§ 439-443
Hunterston, § 429-430
nuclear ships, § 128-132
delivery to pressure tubes, pressure-tube reactor, 7 558-
559
deuterium oxide, research reactors, 7 404-426
gas, 7. 701-757
heat transfer studies, 29 309-310
liquid suspended 1n gas or vapor, 7 819-826
Lithium hydroxide, Shippingport, 8§ 51-52
maximum useful temperature, 29 291
mercury, BR-2, USSR, 9 350-351
organic, deuterrum oxide power reactor, 9 79-98
Organic Moderated Reactor Experiment, 9 468-489
purification, Shippingport, 8 78-79
safety measures, atomic icebreaker, Lenin, 21 54-59
schematic flow diagram of heat transfer loop, 29 304, 308
sodium, BR-5, USSR, 9 355-356
two phase gas-liquid, 7 813-826
watei, 7 758-812
Consolidated Edison Reactor, 8 486
nuclear ships, 8 138-140
uramum-graphite superheated steam reactor, § 406-410
Yankee Reactor, § 502-504
Coolant channels, annular, forced thermal convection, 7 642—
656
Coolant chemistry, pressurized water reactors, 7 514-516
Coolant circuit, Adam, § 243-247
AWRE reactor, 10 229-231
BR-2 Belgium, 10 113-116
Battelle Research Reactor, 10 239
Calder Hall, 8 12-13, 16
Canada-India Reactor, 10. 169-171
deutertum oxide, Halden Reactor, 9 258-260
Mighty Mouse, 10 53-54
Enrico Fermi Fast Breeder Reactor, 9 361-364, 387-397
G-2 and G-3, 8§ 347-352
holdup tank, Saphir Reactor, 10 200-201
Indian Point, 8 486
mndirect cycle, boiling water power reactor, Belgium, 9 65—

in-pile loops, pressurized water reactors, 7 505-529
low pressure system, 7 446-448
Melin Reactor, 10 205-206
Oak Ridge Research Reactor, 70 89-91
pressurized water reactor, 8§ 138-140
Reactor for Physical and Technical Research, USSR,
10 325-326
Shippingport, § 48-49, 64-65, 69-70, 73-78, 80, 83
sodium, fast reactor, Dounreay, 9 320-322
Experimental Boiling Reactor, 9 330-332, 336-341
uramum-graphite-superheated steam reactor, § 406-410
water-water reactors, USSR, 9 48-50
Coolant leakage, pressurized water reactors, 17 153-156
Coolant-moderators, organic, 29 292-296
Coolant system, see coolant circuit
Coolant water circuit, fission products, 1n Brazilian swimming
pool reactor, 10 532-538
Cooling, see also heat transfer
finned fuel cartridges, 7 738-745
wrradiated nuclear fuel, natural convection, 7 619-641
reactors, special problems, 16 675-686
water-water reactors, 7 801-802
Cooling equations, basic, cylindrical reactor, 16 676
Cooling failure, safety and accidents, fast power reactors,
12 216-217
Cooling gases, hygrometric monitoring, 7 458467
Cooling water, purification, Brazilian swimming pool reactor,
10 532-538
Cooperation 1n science, international, 7 430-435
Copper alloys, angular distribution of neutrons scattered in,
15 20

annealing at low temperatures, 6 277

BR-1, blanket, 12 3

cross sections, absorption, 16 36

cross sections, total, 75 31-32

deposition of radioactive cations, 20. 148-157
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determination, by neutron activation, 2 242-244
by paper chromatography, 2 178-181
electron bombardment at low temperatures, 6 278
for eutectic bonding agent, 6 636, 640
gamma ray spectrum, 15 147
irradiated, annealing, 6 253-259, 280
crystallography, 6 279
low-temperature properties, 6§ 278-283
mechanical properties, 5 447
wrradiation effects, § 447, 462, 6 250-271, 310-311
radiolysis of aqueous solution, 29 27
recovery, cementation with ion-exchange effluent, 3 280~
281
resonance absorption integral values, 16 38
strengthenming with gamma irrachation, 19 65
surface reaction with sodwm polysulphide solutions,
sulphur-35, 19 257-270
superheated melting, 6 240-244
thermal cycling effects, 5 289
Copper 1sotopes
copper-64, activity in coolant system, pressurized water
reactor, 7 432-433
adsorption on sphalerite, 1n flotation mill, 79 240-242
consumption in zinc flotation circmit, 19 19
measurement 1 waste streams, 23 415
metabolism studies of trace metal, 24 152156
seli-diffusion of copper and zinc in ordered beta brass,
20 113-115
specific radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230-237
tracer in pulp digester, 719 5, 28
copper-66, silver plating, thickness studies, 19 284-286
specific radioactivity when nrradiated to saturation in
constant flux of thermal neutrons, 23 230-237
Copper-manganese alloy, neutron diffraction studies, 74 221—
223

Copper-plutomum alloys, 6 185-186
Copper refractory furnace, molten metal flow studies, using
gold-198 and silver-110, 719 209-210
Copper sulfate, relative reactivities of hydrogen and deuterium
m, 7 3-7
Copper sulphide, paragenetic association with pitchblende,
2 450-454, 463-464
Copper-uranium blankets, density distribution along reactor
radius, 12 5-7
mineral beneficiation, 3 271-285
Copper-zinc ore, residence timein flotation cell studies sodium-
24, 19 207-208
Copper-zinc separation, acetone eluant, on ion-exchange
1esin, 28 58-60
Copper-zircontum alloys, oxidation in carbon dioxide, 5 84-85
Core, annular, deuterinm oxide-uranium reactor, Zerlina,
12 433-434
atomic 1cebreaker, Lenin, 8 215-218
AWRE Reactor, 10 224-227
beryllium oxide moderated reactor, 12 581-584
BR-2, Belgium, 10 111-113
BR-3, Belgium, 8 552 553
Bradwell, 8 451-454
calculation, deuterium oxide-uranium reactor, 12 414-429
characteristics, deuterium oxide research reactor, 12 380-
382
composition, Zero Energy Uranium System, 72 102-103
design BR-2, 12 13
Enrico Ferm1 Fast Breeder Reactor, 9 364-369, 12 207—
208
Experimental Breeder Reactor, 12 207-208
fast reactor, safety principle, 8§ 8-9
dimensions, water-water reactors, USSR, 9: 45-46
disassembly and metallurgical evaluation, Experiment
Breeder Reactor-1, 7 472-477
Dresden, 8§ 517-518
Engimeering Test Reactor, 70 75-81
G-2 and G-3, 8§ 335-340
Hinkley Pomnt, § 443
Indian Pownt, § 484
Organic Moderated Research Experiment, 12 519
plutomium reactor, Proserpine, 12 539-541
seed and blanket, physics, pressurized water reactor, 13
128-145
Shippingport, 8§ 41, 56-63
special, Materials Testing Reactor, 13 146-151
spherelike, multiphication factor, 16 713
uranyl sulfate solutions, 1n, 7 3-21

water-uranium highly enriched reactor, Merlin, 12 491
503

wax mode for calculations, 76 736-742
Yankee, 8§ 497
Core assembly, Dounreay Fast Reactor, 9 317-318
Core and blanket design, Enrico Ferm1 Fast Breeder Reactor,
9 364-369
Core components, absorption ratios, measurement methods,
13 400-406
Core heterogeneity, fuel burnup studies, 13 376-396
Core Iife, deutertum oxide-natural uranmium reactor, 12 335
Core loading, Battelle Research Reactor, 10 242-245
EDF-1, 7 582-590, 8 364, 378
EL-3, 10 37-39, 47
Experimental Boiling Water Reactor, 8§ 26
fast reactors, 12 209, 250-255
First Atomic Power Station, USSR, 8§ 88 90
G-2 and G-3, France, § 342-351
marine reactor, § 130
Mighty Mouse, 10 49-52
Yankee, § 498-499
Core meltdown, Experimental Breeder Reactor-1, 12 267-272
safety and accidents, fast power reactors, 12 219-224
Core mock-up faciity, BR-2, Belgium, 10 119-120
Core oxide, chemical dissolution, 17 285-286
Corn, effect of radiation on branching and growth, 27 230~
232, 243-248
Corneal epithelium, radiation effect on mitotic activity,
22 443-444
Corrosion, see also oxidation
alummum and aluminum alloys, 5 113-156, 245-248, 6:
211-212, 284-287
beryllium and beryllium alloys, § 330
beryllium oxide, 5 316, 334344
by c%rbon dioxide, § 75-105, 226-233, 237-238, 261-265,
16
ceramic fuel and moderator, 7 468-471
chromium and chromium alloys, 5 84-85
copper and copper alloys, 5 84-85
dynamic, high temperature water, ¥ 445-457
europium and europium alloys, § 393
fuel elements, 6 382-383
gadolimum and gadolmum alloys, § 393-395
hafnium and hafnium alloys, 6 208-209
indium and indium alloys, 5 84-85, 6 284-287
iron and 1ron alloys, § 111, 121-127
magnesium, § 220-233, 236-239, 6 221-233
magnesium beryllium alloys, § 236-239
metals, 1n 10n1zed air, 6 284-287
in molten fluoride, 7 223-234
radiation effect on, 29 59-60
molybdenum and molybdenum alloys, § 76-80, 6 202-203
nickel and nickel alloys, 5§ 84-85, 128-151, 245-248
niobium and mobium alloys, § 17, 76-87, 6 208-210, 293
306
osmium and osmium alloys, 5§ 97
ozhennite alloys, § 12-33
plutonium and plutonum alloys, 6 204-215
radiation reduced, 1n metals, 5 3-5
stlicon and silicon alloys, § 14-15, 121-127
stainless steel, § 111, 17 206-215
steel, 5§ 261-265, 7 429-435, 20 179-182
tantalum and tantalum alloys, § 15-33, 77-80, 84 85
thoriam and thormum alloys, 6 211-212
tin and tin alloys, § 84-85
titanium and titanium alloys, § 3, 5-6, 34-51, 62-63,
75-80, 394-395, 6 208-210
tungsten and tungsten alloys, 5§ 16 76-80, 84-85
two zone system, aqueous homogeneous reactors, 7 22-25
urani)ulm and uramum alloys, 5 606-608, 613-615, 6 204
215
vanadium and vanadium alloys, 5§ 76-80
zircaloy-2, 5 3-11, 20-21, 8§1-82, 241-245
zirconium and zircomum alloys, § 3, 5-6, 12-33, 21-24,
40-51, 60-68, 75-105, 606-608, 6 208, 211-212
Corrosion kinetics, effects of thermal flux of high temperature
water circuit, 7 445-457
Corrosion meter, oxygen determination in sodium, 7 109
Corroston problems, G-2 and G-3, France, § 354
Homogeneous Reactor Experiment, § 101
Corr(‘isélgn product activity, pressurized water reactor, 7 427~
Corrosion resistance, binary zircontum alloys in dry carbon
dioxide, 5 88
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Corrosion resistance (continued) Counters, 14 298-348, see also comncidence analysis, detectors
mmprovement, aluminum-iron nickel alloys in hot water, and radiation detection mnstruments
5 141-151 high energy particle detection, 14 414 422
zirconium alloys, 1 water, steam and gases, § 13-25 lhiquid, monitoring radioactive fallout, 18 559-562
Corrosion studies, using radicisotopes, chromium phosphorus special, low level 21 147-154
and sulfur, 19 196 windowless, flow, soft beta radicactivity, 21 131-134
Corrosion tests, aqueous homogeneous reactors, 10 417 4 p1 Counting low level counters, 21 149
Corrosion wear studies, action of petroleum additives, 19 147— Counting technique, factors 1n low level counting, 27 150 151
153 Coupled reactor theory, application to fast thermal reactors,
Cortical regulation of the thyroid function, 10dine-131, 24 221 12 182-191
228 Coupled reactors, see also fast thermal reactor
Cosnuc radiation, elementary particles, 30 20-28 adjoint formulation, 12 184186
primary, effected by extensive air showers, 30 81-83 inhour equation, 72 187
Cosmic ray particles, 30 77-78 nteraction of weakly coupled reactors, 12 192-195
Cosmuc rays, artificial satellite and rocket data, 30 29 32 kinetics equations, 12 183-184

generated 1n supernovae, 30 72 74

increase 1n 1ntensity, February 23, 1956, 30 76-80
1sotope source, 1n 1ron meteorites, 29 364-365

low level beta counting, efficiency of, 74 340-344
mechanism of acceleration, 30 74-75
ommdirectional intensity, at Karachi, 30 98-105
origin, 30 69-75

Cosmotron, shielding, 23 293

strange particles and pions, source of, 30 200-209
USA, 30 121-122

Costs, see also economics

Apsara Reactor, India, 10 236

atomic power development, Japan, I 119-125

Atomic Power Station, Czechoslovakia, 8§ 326-327

Australian research facilities for power, 7 106-110

Battelle Research Reactor, 10 241-242

comparison of capital and power, India, I 96

controlled recirculation boiling water reactor, 9 74

deuterum oxide moderated-orgamc cooled reactor, Canada,
9 79, 86

Dido Reactor, 10 6

economically optimum fuel compositions, 13 270

electrical power, production from nuclear energy, 8§ 108—
110, 432, 508, 13 165-183, 497-635

Engineering Test Reactor, USA, 10 78

Enrico Fermi Fast Breeder Reactor, 9 404-4035

ENSI, Italy, 8 381, 388-391

estimated for 150 megawatt nuclear power station, India,

neutron lifetime theory, 12 186-187
parameter theory, 12 182
prompt jump theory, 12 187
reactivity theory, 12 182-183
theory of, 12 187-189
Zero Power Reactor-3, 12 151-165
Coupling, Fermu particle, 30 39, 46
particles, electromagnetic, 30 38-39
pion nucleon, 30 40-41
universal coefficient, 30 48-49
Cow, specific oxidation and utilization of acetate and glucose,
27 115 124
CP 1 Reactor, USA, § 562
CP-2 Reactor, USA, 8 563
CP-3 Reactor, USA, 8 564
CP-5 Reactor, Argonne National Laboratory, § 564
CP 6 Reactor, 8§ 564
CPPD Reactor, see Consumer’s Public Power District Reactor
CRBR Reactor, see controlled recirculation boiling water
reactor
Creep, fuel matenals, expenimental devices for reactor re-
search, § 486 492
wirradiated fuel elements, § 512 514
magnesium, § 163-165
magnesium alloys, § 250-251
magnox A 12 alloys, § 211-213
uranium, 6 27-29, 414
additive effects, 6 26-27

196 alloys, 6 415-417
Experimental Boiling Water Reactor, electric plants, zirconium alloys, § 28-32, 37-40, 211-213, 254-256
9 280-281 Critical assembly, experiments, Dounreay, 17 545-554

experimental power reactors, USA, 8 35
fuel cycle, thermal power reactors, 13 211-219
fuel enrichment, USA, 13 283-285
graphite-carbon dioxide, deuterium oxide-carbon dioxide,
beryllium-carbon dioxide reactors, India, 9 130-133
graphite moderated, gas cooled, enriched reactor, 9 124-126
Halden Reactor, 9 262-263
Indian Point, 8§ 488-489
1sotopes, Westinghouse Test Reactor, 20 17-18
marine reactors, § 110-111, 121-122 183-188
Massachusetts Institute of Technology Reactor, 10 383-384
Merhn Reactor, 10 211-212
molten fluoride power reactor, 9 201
nuclear industrial heat, § 263-274
Nuclear Power Demonstration, Canada, § 320
nuclear power plants, 13 165-183
Canada, 1 56, 13 628-633
operational, 9 369-370, 13 501-502
Oak Ridge Research Reactor 10 104
organic moderated reactor, Piqua, USA, 9 103
plutonium fuel cycle-water moderated reactors, 13 258-262
R-3 Sweden, § 232-236
radiation, 1n chemical processing, 8§ 282-285
reactors, see also costs of specific reactors, 13 497635
research and development, nuclear power, 13 497-635
sodium cooled thermal reactor, USA, 9 156-160
storage, radioactive waste, 18 24-26
thermal power stations, India, I 92
uranium deuterium oxide power plant, Canada, 9 12-14
uranium fuels, 73 582-601
uranium re-enrichment, 13 607-613
uramum-238, gas cooled reactor, 13 273-274

plastic moderated, 12 747-762
Zero Power Reactor-3, 12 121
Critical condition, bare homogeneous thermal reactor, 16 559~
565
Critical dimensions, high flux intermediate reactor, 10 299-
308
Crrtical edge, absorptimetry, 719 283-284
Critical experiments, beryllium oxide uranium reactor, 12:
593 606
deuterrum oxide research reactor, 712 380 391
thormm dioxide-uranium dioxide-deuterium oxide reactors,
12 411-412
two-group analysis, conversion factor, 12 732-737
Critical mass, beryllium moderated reactor, 12 571-573
computation, RA-1 Reactor, 10 276-278
determination, gaseous uranium hexafluoride reactor, 9 530
Zero Power Reactor-3, 72 131-137
diphenyl deuterium oxide-uranium 238 reactor, 9 93-94
fast power reactors, 712 20-23, 30-32, 166-168
fusion chain reaction, 31 272-273
plastic moderated assemblies, 12 761-762
plutonium reactor, Proserpine, 12 549-552
Sodium Reactor Experiment, 12 692-694
thorium containing reactors, 12 31
two core, graphite uranium-thorium reactor, 12 628
water-uraninm, highly enriched reactor, Merlin, 72 491-503
slightly enriched reactor, Yankee, 12 477
Zero Energy Uramum System, 12 103
Zero Power Reactor-5, 12 166--168
Critical size, calculation, Albedo method, 72 38-47
effect of density distribution and shape, 12 48 62
influence of composition, fast neutron assembly, 12 85-87

Cotton, radiation effect on, 29 229 Minkowskian function space, variational principle, 12 58—

Cotton plants, utilization of phosphate, 27 169 60

Cotton seed, radiation induced monosomics and deficiency uramum-graphite reactors G-1 and G 2, 12 669-670
duphcations, 27 305 variational principle for Albedo method, 12 52 56

4 p1 Counter, absolute measurement of beta emitters, 27 118~ Critical sizes and masses, experimental and calculated

121 uranium-235-plutonium-239, 12 4447
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Criticality, accidents, monitor equipment testing Godiva, 1T,
10 457-458
calculations, high temperature gas cooled reactor, 9 298
Orgamc Moderated Reactor Experiment, 12 521
expermments, Yankee, 8§ 498 501
simulator, use as traimng tool, USA, I 340-343
16-1 Croloy, wrradiation study, tensile tests, 7 507
Cross section, determination, radiochemical methods, 16 54-63
formula, transport, Debye model for berylllum oxide,
16 326-327
transport, Einstein approximation for beryllium and
berylhum oxide, 16 327-328
transport, graphite, 16 327
measurement, fission, 16 106-120
by neutron diffraction, 14 212-214
ratios, plutomum-239 as base, BR-1, 12 5-6
Cross sections, see also specific 1sotopes
absorption, free antinentrino, 30 253-267
activation, 15 392-397
austenitic steel, absorption, 76 99-100
collision, hydrogen atom, 32 405-408
core center, Zero Energy Fast Reactor, 12 92-94
diffusion length, 4 257
effective, fission process, 1§ 309-321
removal, reactor shielding, 713 32-37
thermal reactors, 16 70-76
fast neutrons, fission, 16 136-140
fast thermal reactor, 12 164-165, 177-179
fission, various excitation levels, 715 844-352
fission fragments, absorption, 16 141-149
antineutrinos, 30 265-266
fission products, absorption, 16 37
low eneigy neutron, 16 150-154
thermal absorption, 16 14
heavy nuclides, 16 64-69
heterogeneous reactors, calculations, 16 611-649
macro absorption, 4 257
measured by fast neutrons, 75 28-29
microscopic density relation, 4 257
nucleon capture, 15 38-49
nucleon scattering, 15 34-37
nuclides, slow neutron fission, 76 125-135
prediction from theory, 16 28-32
proton bound, 16 299
reactor design, 16 8-33
reference standards, 15 50
slow neutrons, 1§ 87-89
thermal reactor, design, 16 9-13
total elastic scattering from atomuc hydrogen, 32 107
transport, thermal neutrons, solid moderators, 16 663-670
Crossed magnetic fields, 1n a plasma, 37 91
4-Crotonolactone 2-3 dichlro-4-p methoxyphenyl, cancero-
static, 20. 100
Crowbar discharge, Stellarator, Bl, 32 214-218
Crystal growth, uranium, 6 3-13
Crystal imperfections, alkali halides, 6 288-292
Crystal structure, see specific alloy systems
Crystal violet, carbon-14 quantitative gram staining, 24 264
Crystallographic studies, irradiated uramum, 5§ 593-601
Cuba, nuclear power plant, 13 619-623
Cucumber, dc mirror machine, 32 259263
Culcheth tests, zircomum and zircaloy 2 1n carbon dioxide,
5 81-82
Cumene, rradiation of, 29 143-146
Cupric ammonium oxidation, mn alkaline leaching of uranmum
ore, 3 342-345

Dacron, radiation effect on, 29 230-231
Damping, cocefficient in high-frequency plasma. oscillations,
31 100
Danish Reactor 1, see DR-1 Reactor
Dapex, dialkylphosphoric acid extraction process, 3 480 482
Darex, chemical solution of uranium-stainless steel alloys,
17 279-282
Dating, see age determination
DBP, se¢ dibutylphosphate
DCX murror machine, thermonuclear, 31 302-304
experiment, Einzel lens, 31 302
theory, 31 298-301
Deacidification by 10n transfer membranes, 17 202-203
2

Curium, chemistry, 28 366-368
recent developments, 1 414-415
Curium fluonide, spectra, 23 368
Curium 1sotopes
curtum-242, production and chemical isolation, 17 245-
251
Current sheath, behavior, Columbus S-4, 32 8-11
Curricula for atomic tramning, I 238-240
Curtiss-Wright Research Reactor, USA, 8 569
Cusp device for plasma containment, 31 90
Cusped geometries, 371 90, 171-176
1n plasma, advantages and disadvantages, 31 171
of plasma, cusp as a murror, 31 178
loss rate of particles per umt length 6 of the cusp, 81 174
marror ratio, 31 73
particle losses, 31 172-175
spindle shape, 31 172
thermonuclear possibilities, 31 175-176
Cut-off function, neutron choppers, 74 243-245
CVNPA Reactor, see Carolina-Virginia Nuclear Power Associ-
ates
Cycloserine-5-carbon-14, antibiotic, 20 100-101
Cyclotron damping, 31 125-128
disperston relation, 31 126-128
of plasma waves, 31 132
Cyclotron mechamsm for absorption of electromagnetic
energy, 31 118-124
Cyclotron pertod for 10ns in plasma, 37 112
Cyclotron radiation from magnetized plasma, 32 385-387
Cyclotron resonance 1n a plasma, 31 112 114-116, 282-287
Cylindrical absorbing rods, influence of air gaps, neutron flux
distribution, 13 97-104
Cylindrical air gaps, reactor analysis, 13 105-110
Cyhndrical geometry, functions, of J, K, L, and L prime,
16 163-171
Cylindrnical reactor control rod, effectiveness, 11 523-531
Cysteamine, derivatives and salts, effect of, 23 47
hibernating rats, 23 76-78
uradiation protection, X-ray of barley seed, 27 220
protective agent aganst radiation immjury, 23 3, 44-45,
73-75
protective effect, 1n 1ron absorption, 23 91
protector of 1on-exchange resins against radiation, 29 248-
253
regeneration of tissues damaged by radiation, 23 56
toxieity of salts, 23 45
Cystemamine-sulfur-35, distiibution and retention in mam-
mals, 25 96-99
Cysteme protective agent agawnst ionizing radiation, 23 44,
73-75
protector of 1on-exchange resins against radiation, 29 248-
253
Cysteme-sulfur-35, radiation protective compound, 22 175-
177
Cystemsulphinic acid sulphur-35, identification in T hiobacilius,

Cytidylic acid in bone marrow, effect on deoxyribonucleic
acid synthesis, 23 384-35
Cytochemical studies, nuclear metabolism, 25 108-110
Cytological aspects of 1on accumulation, isotopic studies,
24 154-156
Czechoslovakia, exhibit at the Second UNICPUAE, 1 448-
450
nuclear tramning, I 246-249
reactors, 8§ 322-328, 570, 577, 9 36 44, 441-446, 10 291-
295

Dead time reduction, EIT counter tube, 714 345-346
Debye-Scherrer, spectrum diffraction techmque, 3 541-542
Decay, see also specific isotopes

elementary particles, 30 45

fisston product radioactivity, function of time, 73 52-53

muon, 30 56-57

neutral kaon, 30 44

p1 plus to mu plus to e plus, angular correlation, 30 276-

289

polarized neutrons, symmetry properties, 30 295-298
rare-earth 1sotopes, 74 199-202
strange particles, 30 46, 57-58

Decomposttion, bervllium hydroxide, § 311-512
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Decontaminating agents, fission product activities, 20 207
8

Decontamination, biological radicactive waste water, 27 204
206
fuel processing plant, 17 23-24
plutonmum fuel, 17 296-302
river water, chemical, 18 605-618
Romanian clays, ion exchangers, 18 598-604
solvent-extraction plant, 77 510-511
steel surfaces, radioactive 1sotopes, 28 88-96
uwranium fuel, 17 296-302
Decogltagunatlon factor, purification system, Shippingport,
7
Deformability, zircomum, § 54-55
Deformation, uranium, 6 3-13, 25-41, 396
Deformation energy, charged drop, 15 248-272
Delayed coincidence analyzer, shoit mean life measurements,
14 347-350
Delayed neutron actrvity, diffusion of fission products from
graphite and refractory matrices, 7 328 334
Delayed neutron effect, high-intensity pulsed neutron source,
14 274-275
Delayed neutron effectiveness, reflected 1eactor, 77 251-256
Delayed neutron monitoring, Shippingport, 8§ 53
Delayed neutrons, dynamics, 71 237-241
fisston produced, 15 239-241
precursors of, 15 373-383
nonlinear stability, 17 257-259
retention 1n graphite and magnesium oxide after heating,
7 331-334
space distribution, steady state, 11 253-255
Delayed radiations, from fission, Godiva II, 710 455-456
Delegations, national, Second UNICPUAE, 1 483-523
Delta rays, 29 240-241
determuination of Z value, 14 452-454
Denaturation, protein, radiation, 22 499-503
Denmark, reactors, § 566, 577
Dense plasma, resonance conditions, 31 104-105
Density, nuclear energy levels, 14. 54-57
radiation effects, nonmetals and ceramics, § 308
Density condition, for nucleogenesis by fusion in stars, 30
302-306
Density and concentration gauges, gamma emitting, petrolenm
industry, 19 22-23
Density meters, using cobalt-60 and cesium-137 as gamma ray
sources, 19 167-168
Density-moisture gauge, radium-beryllium gamma ray source,
19 81-82
Depletion code, Shippingport, § 58-59
Derby, urantum production process, 6 352
Design and performance data, Enrico Ferm: Fast Breeder
Reactor, 9 405-408
Desoxyadenylic acid, effect on irradiated mice, 23 35
Desoxycytidine, effect on irradiated mice, 23 45
in unine, indicator of changes after irradiation, 22 206-207
Desoxycytidylic acid 1n bone marrow, stimulation of deoxyri-
bonucleic acid synthes:s, 23 34
Desoxyguanylic acid, effect on irradiated mice, 23 34
Desoxy pentose nucletc acid synthesis, inhibited after radiation,
23 53
Desoxyribonucleic acid, chromosome duplication, autoradio-
graphic tritium, 25 202-209, 211-212
phage inactivation by assimilation phosphorus-32, 24 62-67
phosphorus-32, determiation of life cycle of hen erythro-
cytes, 24 103-104
radiation, 22 380-381
1ecovery factor in rachation mnjury, 23 64-70
study with ultracentrifuge, 20 258
synthesis, radiation effects in ammals, 22 203-205, 521-523
1n fibroblast cultures, tritiated thymidine, 25 182-184
1n tissue cultures, tritiated thymdine, 25 181-185
tritiated thymidine, hemopoiesis, 25 190-198
Desoxyribonucleotides, effect on haematopoietic tissues, in
wrradiated animals, 23 34-36
Desoxyuridin, effect on irradiated mice, 23 35
Detection, particles, high energy physics experiments, 14
412422
Detectors, see also counters, scintillometers
comparative characteristics, 14 416
control, automation, 11 459-496
gamma radiation, 2 758, 789-792, 800
gaseous scintillation, 74 298-299
neutron, Hornyak scintillator, 15 30
new type, 11 512-518

plastic, 2 802, 806
prospecting, 2 758-759, 789-792, 800-804, 815
UKAEA, neutron flux instrumentation, 17 498-503
for weak alpha emissions, 23 362-366
Deuterated beryllium acetate, and benzoate complexes, see
beryllium, carbon, deuterrum
Deuterated-p-glucose, preparation, 20 252
Deuterated organic substances, radiolysts, 20 187-193
Deuteration course, 1n mice, algae, fungi and bacteria, 25 174
179
Deuteration mfluence on organic molecules, 25 223-225
Deuterium, algae, effect on, 25 176-178, 199-200
biological effects of, 25 173-180
density, 78 203
~-deuterium reaction, 31 93-94
enrichment, distillation of orgamec dissociable compounds,
4 540-542
1sotopic exchange between borane and terminal hydrogens
2 boron hydrndes, 20 224-225
neutron target, electron linear accelerator, 20 10
organic molecules, influence on, 25 223-225
photopions, source, 30 206-207
plasma dischaige, 37 374-381
current and voltage charactenistics, 31 375
radial distribution of current density, 31 375
spectroscopic measurement of radiation, 31 378
stratification of the gas, 31 378
variation of pinch radius with time, 31 378
production, 4 499-521
reactivity, 1 aqueous solution of copper sulfate and
sulfuric acid, 7 5-7
separation, low-temperature distillation, 4 491-498
from zenon, by thermal diffusion, 18 200-209
viscosity, 18 203
Deuterium oxide, ammonia distillation, 4 535
biological systems, effect on, 25 199-202
constants, deuterium oxide research reactor, 12 381
coolant, lugh flux fixed power research reactor, 70 60 61
research reactors, ¥ 404-426
coolant circutt, deuterium oxide power reactor, Switzerland,
9 16-21
critical assembly, Yugoslavia, 8§ 564-565
-diphenyl cooled natural uramum reactor, Switzerland,
9 88-98
electrolytic cascade, 4 536-538
experimental reactor, see TR Reactor
high power reactors, 10 3 64, 128-173
investment, 8§ 237
leak detector, 28 625-628
EL-3, 10 40-41
monitoring by infrared, 28 622-630
neutron spectra, 16 261-262
physical and chemical behavior in nuclear reactors, 7 404-
426
production, 4 491-575
ammonia-hydrogen catalytic exchange 4 516-519
electrolytic plant, 4 568-575
hydrogen distillation 4 522-539, 556-559
hydrogen-water catalytic exchange, 4 507-512
1sotopic analysis and mass spectrometry, 4 519-520
ligmd hydrogen distillation, 4 522-526, 550-555
liqmd hydrogen distillation and electrolysis, 4 527-553
pilot plant design, 4 560-567
and use, USA, 9 56-57
water distillation, 4 531-532
purification system, research reactors, 7 404-426
radioisotopes, produced by wrradiation, 23 296
radiolytic dissociation, research and power reactors, 7 420~
425
recovery from degraded heavv water used in reactors,
4 532-533
specific volume, 28 159-165
sterility, mice, 2§ 201-202
Deuterium oxide-carbon bonds, radiolysis, 20 187-193
Deuterium oxide-carbon dioxide reactor, feasibility, 9 128-
144
Deuterium oxide circuit, schematic, Aquilon Reactor, 12 284
EL-3, 10 19
FR-2 Reactor, 10 144, 152
NRU, 10 129-131
Deutertum oxide enrichment, pressure catalytic exchange,
4 543-549
Deuterium oxide moderated reactors, see also reactors
spectfically named 1n catalogue § 561-584
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fuel cycles and economcs, 13 165-183, 198-228
physical data for design, 13 153-158
physics of natural uramum-deutertum oxide lattices,
12 281-434, 658 659
power reactor designs, 9 3-63, 79-98, 134-147
Deutertum-tritium, reaction energy, 31 94
reactor, possible, 31 89
thermodynamics of mixture, 32 409-413
Deutron arradiation, autoradiographic studies, activation,
19 115-118
Dew point hygrometer, 7 459-466
Dextran, products of irradiation, 29 92
DFP, see dusopropylphosphorofluoridate
Daalkyl alkylphosphonates, 1n solvent extraction of uranium,
plutonium, and thorium, 17 344-347
Dialkylphosphoric actds, 83 478-482
Dapex processes, 3 480482
Diamonds, radiation effects on structure, § 301-304
Diamox, see acetazoleanmide
Dibenzoylmethane, in uramum determination, 2 148-150
Diborane dihydropentaborane, 1sotopic exchange of boron
and hydrogen, 20 225
1sotopic self-exchange, 20 224
Diborane tetraborane, 1sotopic exchange of hydrogen, 20 225-
227
Dibromoethane, 1sotopic effect, 1n radiative capture neutrons,
20 240-244
Dibutyl phosphate, solvent extraction of uranmm and
plutomum, 1?7 339-347
Dicalcium phosphate production, uramum recovery, 28 275—
277
Dachloroethylene, radiolysis, 29 119-121
2, 4 Dachlorophenoxy acetic acid, carbon-14 labelled, 27 85-90
Dido class reactors, safetv 10 518-522
Dido Reactor, UK, &8 564, 10 6-9, 17 25-45, 545-554,
20 20 21
Drelette concrete, properties, § 411-412
Diethylenetriaminepentaacetic acid, use in plutonium poison-
g, 23 287
Diethyldithiocarbamate, reagent for polomum, 28 151-155
Diffraction equipment, neutron, 14 214-215
Daffraction techmque, X-ray investigation, 3 541-542
Diffusion, heterogeneous, fine structure calculations, 16
645-647
hydrogen in zircaloy 2, 6 235-239
intermetallic tracer studies, 20 108-112
length determunation, reactor simulator, 16 716
neutrons 1 heavy media, 16 279-288
Onsager’s theory, 16 586-589
pertodic source, 16 590-594
1 ordered alloy, 20 113-115
1n sohids, enhanced by radiation, 29 340-347
thermal separation, deutertum and xenon, 18 200-209
uranmm and uranium alloys, 6 73-82
Daffusion area, gas cooled-graphite moderated lattices, Monte
Carlo study, 16 498-503
Diffusion coefficients, beryllium and beryllium oxide, 76 329
electrolytes in gels, investigation by radio-elements, 20 120—
122
graphite, 16 329
heterogeneous, non-absorbing medwum, 16 602-608
Diffusion equations, multigroup, numerical solution, 16 570-
577
neutron, two dimensional, 716 595-600
Diffusion mechanisms, intermetallic diffusion, 20 109
Diffuston and melting correlation, sodium and phosphorus in
lead, 20 105-106
Diffusion parameters, graphite-bismuth system, 12 695-704
Daffusion processes 1n positive column, longitudinal magnetic
field, 32 349-357
Diffusion study, radioisotopes, 20 7
techniques, analysis of layer, 6 76-82
autoradiography, 6 83
electron probe analysis, 6 73
microhardness, 6 82-83
Dauffusion theory, calculations, fast power reactor, 12 33
compared with neutron transport theory, 16 559-565
methods, reactor survey applications, 716 578-585
Raleigh-Ritz procedure, heterogeneous reactor, 12 50-52
variational, one group, principles, 12 48-61
two group, principles, 12 60-61
Zero Power Reactor-3, 12 137-138
Digestion and absorption, study with isotopes, following
gastrointestinal surgerv, 26 232-237

Digital computers, multigroup programs, fast reactor, 12 35—
36

use in design of water moderated reactors, 16 473-482
Dagitoxin carbon-14, studies with digitoxin-tritium, 25 186—
189
Dihydropentaborane-diborane, 1sotopic exchange of boron and
hydrogen, 20 225
Dihydroxyacetone, from wrradiation of agqueous carbohydrate,
29 94-98
Dihydroxyaluminium-amino acetate, decontammation and
excretion of strontium 90, 719 50
Dihydroxyethyl glycine, use in plutonium poisoming, 23 287
Duodofluorescein, 1sotopic exchange potassium 1odide—
1odine-131 labelled, 20 142-144
Dusopropylphosphorofinosidate—phosphorus-32, mn turnover
of blood components, 24 96-98
Dimensional changes, thermal cyching, metals and alloys,
g 289-297
n-3-Dimethylaminopropyl-phenothiazine, see verophen
Dimethylsiloxane, racdiation induced changes in viscosity,
29 182-183
Dimple Reactor, UK, § 564
Dingot process, uranium processing, 4 27-28, § 352
Diodrast 10dine-131, 1n liver and kidney disease, 26 128-145
Diorit Reactor, Switzerland 8 579, 11 420432
Diphenvl, coolant deutertum oxide-natural uranium reactor,
Switzerland, 9 88 98
fission, neutron age, 16 387
Liquid moderator experiments, 12 514-517
moderator-coolant material, 9§ 469-471
Diphenylcarbazide, distillation of polomum salt, 28 154
Diphthena toxoid, effect of gamma rays 26 350
Diapicrylamine, reagent for cesium 1solalion, 28 139-142
Duplococcus prnewmoniae, experimental mfection 1n irradiated
mice, 23 89
Direct Current Expermment, see DCX
Direct current measurement, neutron flux instrumentation,
11 500-502
Direct cycle boiling water reactor, data, 9 264-288
Direct radiation, dose rate formulas, 11 24-25
Direct vaporization, ceramic fuels and moderators, 7 468—
471
Disassembly, IR reactor, 7 241-249
Dascharge in dueterium, in metal wall torus, 32 100-105
Discharge tube, all metal wall, 32 4041
Discrete space, multigroup diffusion equations, 16 571-573
Disintegration curve, hafmum-183, 14 207
wrtdium-195, osmium-193 and osmium-195, 74 190-191
Disintegrations, produced in nuclear emulsions by protons,
30 109-119
Dispersed-type fuel elements, 6 545-546
stainless steel, 6 522
uramum oxide, § 522
Dispersion type matenals, gas-pressure bonding, 7 573-576
Dassociation of wuramum hexafluoride molecules, gaseous
uranium hexafluoride reactor, 9 533
Dissolution rate, glass in distilled water, 18 20-21
Distorted Maxwell distiibution, 10ns 1n a plasma, 31 97
Dithizone, reagent for polonium, 28 151-155
i thorium determination, 2 209-240
in zinc delermination, 2 134-139
Duvertor, device for reducing impurity level mn stellarator
B-65, 32 225-232
DMTR Reactor, Dounreay Materals Testing Reactor
DNA, see desoxyribonuclerc acid
Dog, specific oxidation, utibzation of acetate and glucose,
27 115-124
Dolomite paragenetic association, with uranum, 2 457 459
Domimcan Republic, reactors, § 577
Doppler broadening, resonance capture, 16 181-182
Doppler coefficient, intermediate reactor, 12 148
Doppler effect, breeder reactors, 12 212-213
slab arrays, 16 661
thorium-233 radial dependence, 16 661
Zero Energy Uranium System, 712 113-114
Zero Power Reactor 3 12 82-83
Doppler radiation, 31 110
Doppler self shielding factor, homogeneous mixtures, 16 652—
656
Doppler temperature coefficient, measurement, 712 79 83
Dose, internal, International Commission on Radiological
Protection, recommendations, 21 8-14
measurement and concepts in radiation, 21 101-103
measurement methods 70 3 4
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Dose rate, computations, containment shielding, 17 30-56
compared with distance, varymg times, unshielded and
shielded sphere, 11 49-56
formulas, containment shielding, 71 21-25
Dosimeters, see also detectors, radiation detection istruments
calibration of, 21 207-208
ceric sulfate, 27 192-193
chemical, low doses of gamma and X-rays, 28 419-421
coloration effects, 21 221-223
evaluation of, 21 205-207
glass, 21 191-192
hand pollution, 14 475
radiophotoluminescent, 27 223
requirements for, 21 204-205
solhid-state, 27 220-225
thermoluminescent, 21 224-229
Dosimetry, absolute, of irradiations, 21 213-219
absorption constant, characteristic, 27 108-114
atomic ice-breaker, Lenin, § 213, 21 60-61
beta and gamma-ray, nuclear spectroscopy, 21 165-168
calorﬂnéztnc, determination of local absorbed dose, 21 142—
carbon monoxide carbon dioxide
radiation induced, ¥ 365-367
chemical, 29 8
fast neutron, 271 233-236
ferrous sulfate method, 21 209-212
gamma radiation, 29 14, 3842
high level gamma and electron beam, 21 199-208
high level measurement systems, 27 188-193
monoinergetm neutrons, absorbed dose delivered 21 242-
245
need for new radiobiological quantity, 21 115-117
neutron flux, 29 38-42
by polymerization, 21 194-201
positive-ion irradiations, 21 216-217
radiation polymerization, 27 194-198
radiation produced bone tumors, 22 119-125
standardization of sources and measuring, 21 77-100
Dotriacontane-carbon-14, synthesis, 20 84-85
Double probe method, measuring temperature and density of
plasma, 31 292
Dounreay, chemical process, UK, 17 25-45
Dounreay, fast reactor, 6 486-500, 8§ 575, 9 316-322
Materals Testing Reactor, 8§ 564, 11 116
Dowex-1, 10on exchange resin, 3 444-468
plutomum processing, 17 137-144
radiochemical separations, 28 48-54

exchange reaction,

Earth, crust, composition of, 2 255-285
formation, 2 267-269
EAS, see extensive air showers
EBR-1 reactor, see Experimental Breeder Reactor-1
EBR-2 reactor, see Experimental Breeder Reactor-2
EBWR reactor, see Experimental Boiling Water Reactol
Economics, see also costs and burn-up
combined nuclear and pumped storage systems, 13 569-574
combined use of nuclear and hydro power, 13 552-568
Enrico Fermi Fast Breeder Reactor, plutomum and uranium-
233, 9 369-370
fuel enrichment with plutonium and uranium-233 13 273-
281
1sotope separation, cascade theory, 4 435-436
gaseous diffusion plant, 4 422-427
ultracentrifuge, 4 437-438
nuclear fuel, fast power reactors, 13 307-313
nuclear power, 13 497-635
nuclear power Canada, 13 624-633
Poland, 13 533-538
United Kingdom, 73 575-581
nuclear reactors, electric supply system, 13 537-545
plutomium production, 1 power reactors, 13 291-299
plutonium and uranmum-2385 thermal power reactors,
13 265-272
radiometric selection of ores, 3 117-127
reactor containment, 77 74, 115
underground reactor, Halden, 77 98-100
uramum fuel cycles, umrradiated processing phases,
13 582-601
uranium recovery, cost reduction, 3 191--194

Dowex-50, 1on-exchange resin, displacement of lanthanum by
cobalt, 28 69-74
Dowtherm A, reactor moderator, 12 509-513
DR-1 Reactor, Denmark, § 566, 10 409 412
DR-2 Reactor, Denmark, 8§ 577
DR-3 Reactor, Denmark, 8§ 577
Drawing, zirconium processing, 5 56-58
Dresden Nuclear Power Station, USA, 8§ 508-534, 582
Drilling, see also prospecting
equipment, 2 758
percussion, & 762
for uramum ores, 2 668-671, 701-707
Drinking water, analysis by neutron activation, 28 511-516
Dyosophala, blocking of recovery of chromosome breaks, 1n
urradiated sperm, 22 333-335
genetic effect of low dose radiation on viability, 22 325-329
mutation, induced by phosphorus-32 and yttrium-91,
22 298 302
produced by radiation, 22 292, 203-297, 313-321
selection pressure of irradiated populations, 28 322-324
Drug metabolism 1n rats, tracer studies, 24 230-235
Drugs, autoradiographic studies, 24 248-254
Dry boxes, see glove boxes
DTPA, see diethylenetriammnepentaacetic acid
Dual cycle boiling water reactor, Dresden Atomic Power Plant,
8 545-550
Ductility, pressureless sintered berylium § 324-327
Dye, for mapping ocean currents, 18 405-409
Dye solutions, as indicator, high-level gamma dosimetry,
21 199-200
Dyes, labeled, preparation of, microbiology, 24 266-267
Dynamacs, see also kinetics
boiling water reactor, 11 442—444
Experimental Breeder Reactor-2, 11 404419
hydrogen atom 1n water, 16 309
low power reactor, 71 237-244
of a plasma, 31 151-155
reactor start-up, 71 317-322
simulation, Diorit, 771 420-432
Dynode geometry, scintillation counters, 74 314-316
Dysprosium, production by electromagnetic separation, 20.
245-250
Dysprosium 1sotopes
radiation properties, 14 197
dysprosium-165, aluminium casting studies, 19 11-12
dysprosium-165, specific radioactivity when irradiated to
saturation in constant flux of thermal neutrons, 23 230—
237

Economy loading, nuclear power plants in steam electric
systems, 13 546-551

Eddy-current, testing techmques, 6 390-392

EDEF-1 Reactor, France, / 582-604, 8§ 356-368, 371-378,
577, 11 380-390

EDF-2 Reactor, France, 8§ 356-358, 368-371, 378-379, 577

EDF-38 Reactor, France, § 577

EDTA, see ethylenediaminetetracetic acid

Education, see training

EFFBR Reactor, see Enrico Ferm: Experimental Fast Breeder

Reactor

Effective activity, radioisotopes, by sample irradiation,
20 30-32

Effective delay fraction, prompt neutron lifetime, fast reactor,
12 25-26

Effluent, see also waste

Effluent treatment, 1on-exchange system, Merlin Reactor,
10 210-211

Effluents, stack control of exposures, 18 272285

Egg hatchability, irradiation of silk worm testis, 22 351-
359

Egypt, monazite bearing black sands, 2 658-662
uranium deposits, 2 96-98
uranium reserves, 2 99
Eigenfunctions, slow neutrons, 15 87-89
Ensteimium, recent developments, I 416 417
Einzel lens, DCX experiment, 31 302
EIT counter tube, new system for reducing dead time,
14 345-346
EL-1 Reactor, France, 7 404-426
EL-2 Reactor, France, 7 404-426, 8§ 564
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EI.-3 Reactor, France, 4§ 410, 6 463-480, 7 404-426,
774-780, 8 564, 10 10-47

Elastic modulus, beryllium oxide, irradiated, 5 369
beryllium oxade, sintered, § 360-361
berylhum oxide-uramum oxide compacts, irradiated, § 372
structural materials, experimental device for reactor

research, § 492-499
Elastic scattering, beryllium, carbon, nitrogen and oxygen,

16 381
87 93 Mev alpha particles by carbon-12 and fluorine-19,
14 143-146

cross sections, 14 6 Mev neutrons, 74 111-112
polarized 10 Mev protons, 14 116-124
protons and neutrons by helium-3 and tritium, 74 140-142
varying Mev protons, 74 25-29
Elastomers, physical properties, changed by gamma irradia-
tion, 29 282
Electrical analogue of conduction, 7 701-703
Electrical circuit, ZETA, 32 42
Electrical conductivity of a plasma, 31 263
Electrical engineering, use of radioisotopes for generating
electricity, 19 309-314
Electrical logging, see logging
Electrical resistivity, irradiation and annealing, 6 254-259
Electrical system, Berkeley reactors, 11 398-400
Electricity costs, nuclear production, 13 537-545
Electricity production and nuclear power possibilities,
1 53-230
Electrodeposition, preparation of foils, 74 432
Electrodialysis, conversion of salt to acid and base, using
10on-exchange membranes, 17 202-203
Electroencephaloscopy, localization of bramn tumour, 26 191
195

5
Electrolysis, beryllium production, 4 306-308
deuterium oxide production, 4 568-575
Iithium, 1n aqueous solution, 4 597-598
molten salts, 4 597
separation of yttrium-90 from strontium-90, 20 216-217
uramum tetrafluoride preparation, 4 73-84
zircomum production, 4 280-285
Electrolyte 1n potassium chlorate cell, analysis of flow pattern
phosphorus-32, 19 202-203
Electrolytic decanning, 17 282-284
Electrolytic reduction, uranium and tron 1 hydrochloric acid
solution, 4 119
Electrolytic solutions, metals cation exchange, 28 63-68
Electromagnetic 1sotope separation, 4 447-449
10n beam space charge studies, 4 450-454
rare earths, 4 465-470
Electromagnetic transitions, light nuclel, 74 102-103
Electron, distribution function for a plasma, mn a magnetic
field, 31 96
temperature determination, 32 59, 352-353, 368-370,
382--383
Electron accelerators, USA, 30 121-129
Electron beam control, synchrotron, 80 151-157
Electron beams, energy source, § 282-285
Electron capture, europium-152, 30 55
Electron cyclotron, resonance, 31 292-294
plasma wave guides and plasmoids, 31 292-297
Electron gwdefield, 30 158 163
Electron irradiation, beam bending and inverting, 29 457~
458
techniques of industrial use, 29 457-461
treatment of fluuds under pressuie, 29 459-460
Electron linear accelerator, 1sotope production, 20 10-13
thermal neutron sources, 20 10-11
Electron microscope, study of uranium ores, 2 204-210
Electron-neutrino, angular correlation, 30 300--301
Electron oscillations, in high frequency plasma, 31 99
Electron probe analysis, diffusion study techmiques, 6 73
Electron-pulse generator, high current, technical aspects,
14 437444
Electron stopping powers, relative to aiwr, 21 104-107
Electron synchrotron, Cornell University, 30 124
1100 Mev, Frascati, 380 143-150
Electron targets, lugh intensity pulsed neutron source,
14 270-274
Electron temperatures, in a plasma, 37 94
variation due to distant collisions, 31 77
Electron therapy, new approach, 26 312-316
Electron triplet production, in hydrogen 30 250-252
Electromic apparatus, used by Atomic Energy Commuission,
France, 14 462-480

Electrons, high-energy, sterihization and induced radioactivity,
27 418-422
runaway, theory of, 31 57-64
secondary, formation and fate in radiation chemustry,
29 391-392
Electrophoresis foils, preparation of, 14 435
Electrophoresis paper, determination of radiochemical purity
of 1sotopes, 28 657-660
separation of technetium and rhenium, 28 97-98
Electrorefimng, chromium, hafnium, vanadium and zirconium,
4 319-326
nuclear fuels, 77 365, 380-381
Electrostatic analyzer, neutron resonances, 14 129-131
Electrostatic spraying, preparation of foils, 714 434
Element 102, see nobelium
Elements, gaseous, free energies of formation at high tempera-
tures, 28 181
Elk River Reactor, USA, 8§ 582
Elutriants, cation exchangers, separation of alkaline and rare
earth elements, 20 210-211
Emanation method, prospecting, 2 736-769, 825-829, 838-
839
Embryology, sulfur-35—methiomne, metabolism, sea urchin,
25 134-135
Embryonic mice, radiation, 22 444-445
Enussion mechamsms 1n neutron-proton reactions at 14 Mev,
14 147-150
Emission spectroscopy, 1sotopic analysis, 20 258
Employment examination, nuclear energy center Belgium,
21 68-69
Emulsion chamber project, Japan, 30 84-85
Emulsion nucles, interaction with pions, 30 106-108
Emulsions, measurement of long range particles, 15 418-421
nuclear, see nuclear emulsions
particles identification, 30 22-24
EN2 steel, irradiated mechanical properties, § 450-451
Enanthoic acid, octadeuterated, synthesis of, 25 223
Encephalography, 1sotopic localization of bram tumours,
26 191-195
Endocrine effect, liver protein turnover, 25 119
Endocrine glands, radiation pathology, 22 462-463
Endogenous infections, and death rate in mice, effect of anti-
biotic treatment on, 23 84-85
Endometrium, cystic glandular hyperplasia, treatment with
strontium-90, 26 381-386
Endotoxin induced recovery, irradiated bone marrow cells,
23 21-22
Energetic carbon arc, 37 305-309
Energetic deuterium arc, 37 309-314
Energetic distribution of mneutrons, biological shielding,
13 55-64
Energy, defoimation charged drop, 15 248-272
graphite stored, calculating release, BEPO Reactor,
7 278-281
loss, by magnetic radiation, 31 94
mn a plasma by slowing-down of charged particles,
37 243-249
narrow neutron resonances, proton bombarding, 14 129-134
production rate of, in deuterium-denterium and deuterium-
tritium reactions 31 94
stored, BEPO Reactor 7 252-253
Energy consumption, 1953-1957, world, 8§ 264-265
compared with national income, 1952, by nations, I 396~
397
and demand, Canada, 13 624-627
Energy density, contained nuclear explosions, § 294-295
reaclor contaxnment, 11 87
Energy dose, see absorbed dose
Energy exchange coefficient, distant collision, 31 75-80
Energy mnput to a plasma 37 129-132
Energy level density, shell structure effect, 14 54-67
Energy levels, chromium 1sotopes, 14 173-178
Energy principle, 1n a plasma, 31 148-149
Energy ratios, first and higher states, even-even nuclel, 14 99
Energy release, Wigner, BEPO Reactor, 7 250-281
Energy sources, industrial heat, world, 8§ 266-267
Energy-time distribution, moderated neutrons, 16 450-451
Engine wear, measurement in moving vehicles, 719 141 146
studies, anticorrosive additives, 719 147-153
with iron-59, 719 13-14
by use of labelled surface layers, 19 111
radioactive constituents of an irradiated piston ring,
19 142
Engineering aspects, thermonuclear power plant, 31 257 262
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Engineering and test reactors, 10 3-264
Engineering Test Reactor, USA, 7 528, 8§ 569, 10 69-80
Enrico Fermi Fast Breeder Reactor, USA, 8§ 535-542, 545,
582, 587-592, 9 358-410, 12 207-229
ENSI, nuclear power plant, 8§ 381-391
Enterprise Aiwrcraft Carrier, reactor, USA, § 584
Entomology, radionuclides used in control and study of
insects, 19 335
Entramment, leach slurries, liqud-liquid solvent extraction,
3 499-501
Entropy waves in a plasma, 31 220
Environmental monitoring, radiation protection, 21 15-16
Enzymes, biosynthesis of amylase—carbon-14, 25 137-139
effect of X-ray, 22 537-540
histochemistry, radioactive indicator, 24 267
1sotopic studies of structure and function, phosphorus-32,
24 39-41
proteinases studies, casein—iodine-131, 25 140-142
Epicadmium integrals, plutonium-239, uraniuum-233, and
uranium 235, 16 245 247
Epinephrine, anti-autolytic effect on muscle tissue with surface
irradiation, 27 392-400
protector against raciation damage, 23 42
Epiphyseal hormone, effect of admimistration on phosphorus-
32 uptake by thyroid, adrenals and testes, 26 76-77
Epithelium, gastrointestinal, effect of radiation, 22 202 205
Epithermal flux, two-group diffusion theory, 12 735-737
Epithermal research reactor, high flux, 10 60-64
Epitron, self-focusing machine, 32 451-456
Equator C, copper torus, 32 105
Equlibrium of a magnetically confined plasma in a toroid,
31 213-220
Equilibrium spectrum, fast reactor 72 9-10
Equipment use factor, industrial boilers, § 270-271
Equivalent dose, see¢ relative biological efficiency
Erbrum, production of1sotopes by electro-magnetic separation,
20 245-250
Erbrum 1sotopes
erbium-165, radiation properties, 14 196
erbium-171, specific radioactivity when itradiated to satura-
tion 1n a constant flux of thermal neutrons, 23 230 237
Ergosterol, increased production through use of nuclear radia-
tion, 19 66
Ernoglaucine, use 1n measuring radiation-induced chemical
changes, 29 379-383
Erythema, radiation applied to racial groups, 21 27-28
Erythrocyte, effect of hypophysectomy, iron-59 intake,
24 87-88
hen, life cycle determination, phosphorus-32, 24 103-104
labeling with tritiated thymide, 25 190-198
Erythrocytes, 1sotopic measurement of life span, 26 167-174
labeling with chromium-51 and iron-59, 26 165-166
life span measurement using dusopropylphosphorofluoridate-
phosphorus-32, 24 96-98
phosphorus-32, phosphate transport, 24 115
phosphorus-32 turnover, effect of thyroid hormone,
25 275-277
preservation, carbon-14 and phosphorus-32, 24 78 80
Erythromycin—carbon-14, biosynthesis, 25 143-146
Erythropozesis, nephrectomized dog, iron-59, 24 71-76
rats, iron 59 and cobalt-60, 24 86-95
Erythropoietin, effect on production, cobalt-60, 24 89-93
urmary characternistics of iron-59, 25 79-83
Erythropotetin—ron-59, production by hypophysectomized
ammals, 24 88-89
p-Erythrose from wurradiation of aqueous carbohydrate,
29 94-98
Escherichia cols, amino acid release, carbon-14, 24 47-49
proteolytic studies, 1odine 131, 25 140-142
rapid detection in water using carbon-14, 19 291-296
Estrogens, deuteration of, 25 224
Ethancsulfinic acid 1-amino-sulfur-35, synthesis, 20 85
Ethanol, accelerator of radiolysis in indigocarmine, 29 103
1adiolysis of mixture with tritium tracer 20 193
translocation and transformation in plants, 27 68-73
Ethers, irradiated, paramagnetic, resonance 1n, 29 219-221
Ethyl ethe, radiolysis of, 29 128-134
Ethylenediaminetetracetic acid, chelating agent, to remove
plutonium from body, 23 287
chelation with strontium-85, cffect on excretion, 23 427-429
polonium salt, 28 152
radiochemical chelating agent, 28 49-52
zine 65, mndium 192, cobalt 60, labelled groundwater flow
studies, 20 158-161

ETR Reactor, see Engineering Test Reactor
European Organization for Nuclear Research, 7 480
Europium, extraction in tributyl phosphate, 18 227
gamma ray spectrum, 15 141
Europium alloys, properties, § 390-395
Europium 1sotopes
impurtties m radioisotope and labelled compound produc-
tion, 20 67
europium-146, radiation properties, 14 198
europium-147, radiation properties, 14 198
europium-151, cross sections, total, 16 48-53
europium-152, electron capture process, 30 55
europium-152, gamma gamma comcidences, 14 353
production problems, 20 67
spectfic radioactivity when wrradiated to saturation in
constant flux of thermal neutrous, 23 230-237
europrum-152—europium-154 absorption on siliceous float
sample, mn flotation, 19 244
flow paths in leaching process, 19 19
europrum-153, cross sections, total, 16 47-53
europum-154, spectfic radicactivity when irradiated to
saturation in constant flux of thermal neutrons,
23 230-237
europium-155, cross sections, fission product, 16 92
defect radiography, 19 124-126
detection of defects in thin-walled products, 19 120-126
low energy photon source, 19 78
source 11 portable radiographic devices, 26 268 271
europrum-156, diffusion from, and retention i graphite at
2400°C, 7 330-331
1onizing intensity at a distance of one meter, 23 230-
231
europium-157, retention 1n graphite at 2400°C, 7 330-331
Euxenite mineral, niobtum extraction, 4 328 329
Eve Reactor, see reactor R 4, Sweden
Even-even nuclei, energy ratios, first and higher states, 14 99
excited states, 14 71-88
systematics of ground state, rotational band, 14 90-100
transition probability ratio, 16 95-97
EWA Reactor, Poland, 8 579
Excavation by nuclear explosions, § 300 302
Excer process, uranium tetrafluoride production, 4 113-117
Exchange reactions, 1sotopic, heterogeneous, 20 123-127
verification 1n pyrolysis of mixtures of Iithium acetate 1—
carbon-14 with Lithtum phenylacetate, 20 95-96
Excitation and fission cross sections, 15 344-352
Excitation of waves 1n a plasma, 31. 106-109
Excited levels of nuclei, calculation of, 74 33 38
Excited species, formation and fate mn radiation chemustry,
29 393-395
Excited states, even-even nucler, 14 71-88
Excretion, see also urinary excretion
orally admimstered magnesium-28, 24 151
Exhibition catalogue, Second UNICPUAE, 1 445-480
Experimental Boilling Water Reactor, 8§ 25-27, 572
construction design, 9 323-347
contamment, 17 139-152
evaluational data, 9 264-288
fabrication of fuel elements, 6 443-448
Experimental Breeder Reactor-1, USA, 7 57, 8 29, 575
analysis of core meltdown, 12 267-272
disassembly of meltdown, 7 472 477
fuel and blanket rods, 6 501-508
stability study, 12 242-246
Experimental Breeder Reactor-2, USA, § 582-583
construction design, 9 323-347
contamment, 17 124-138
nuclear accident studies, 12 207-229
physics data, 12 27, 33-36
predicted dynamic behavior, 17 404419
pyrometallurgical processing plant for, 17 414-420
Experimental magnetohydrodynamics, at Stockholm, 37 4
Experimental uranmum hexafluoride reactor, USSR, 9 528~
534
Exponential experiments, berylllum oxide uramum oxide
reactors, 12 364-376
deutertum oxide-uranium oxide reactor, Zero Energy Bare
Reactor Assembly, 12 374-376
graphite lattices, 12 689-694
Exposed face reactor, Zero Power Reactor-4, 10 287-290
Exposure, average annual, to workers using radiation equip-
ment, 23 260
Extensive air showers, relation to primary cosmic radiation,
30 81-83
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Extensometer, stress determinations, § 273-274
Externally moderated, liqud metal fuel reactor, 12 705-718
Extraction, fission products, with helium, 7 498
uranium, use of petroleum, 2 365
Extrapolated surfaces, bare homogeneous thermal reactors,
definition of, 16 701-705

Fahl-ore minerals, tetrahedrite series, 2 445-464
Fallout, see also rain snow
Cracow, 18 588-590
long range, nature and composition 18 575-379
monitoring by liquid counters, 18 559-562
radioactivity, 1n ramn, 18 559-569
precipitation of nuclear aerosol, 18 285-290
radioisotopes, marine geochemistry, 18 434-438
m rain, Debrecen, Hungary, 1952-1957, 18 570-574
rate calculation, 718 292--293
Rio de Janeiro, trends, 1956-1958, 18 580-585
Fast breeder reactors, see fast reactors
Fast diffusion process, fission product, activation energies,
refractory matrices, 7 330-331
Fast electron, dosimetry by ferrous sulfate, 21 209-212
irradiation dosimetry, 21 214-216
Fast fisston factor, Monte Carlo method, 171 291-292
Fast fission ratio, see also fission ratio
derived from neutron distributions, 12 645-646
graphite reactor, 12 260
two-group analysis, 12 736-745
Fast neutrons, aberration induction i Tradescantia paludosa,
22 342-350
breeder reactor, § 535-542 545, 550
capture by magic nucler and nucle1 of neighbouring elements,
15 25-27
critical assemblies, 12 84-87
cross sections, 15 317
fission, 76 136-140
detection, spark counters, 74 335-338
using immdrum foil, 23 292
distribution in water, 13 85-87
dose rate, function of shield thickness, 13 13-14
dosimetry, 21 233-236
elastic scattering, 75 18-22
fission of uramum-235 and uranium-238 15 449 451
flux, absolute, measurement by gamma counting, 14 455—
458
flux standardization 21 92-93
inelastic scattering, 16 22-25
wrradiation, 10 4
in graphite, § 426
irradiation effects, on metals, 79 193-194
low flux measurements, 21 159-161
moderation 1 fissile media, 16 452-455
Monte Carlo, study of propagation in water, 16 456472
radiation capture, 15 60-66
cross-section measurements, 715 50-59
reactors, see fast reactors
relative biological efficiency, 22 88-100
scattering and capture by atomic nucle1, 75 18-27
scintillators, 14 302
spectra, see neutron spectra
spectral analysis, 74 383-396
spectrometry, 21 230-232
spectrum measurement 12 72-78
wheat, effect on, 27 314-338
Fast power reactors, see fast reactors
Fast pulsed processes, 31 8-12
Fast reactor, see also fast meutron critical assemblies, and
reactors specifically named 1n catalogue, § 561-584
accaident causes, 12 196-229
bowing coefficient, 12 237
characteristics of, 8§ 574-576
core design, § 8 9
core meltdown, 12 267-272
expenimental, USSR, 9 348-357
fuels, plutonium, 13 300-306
1nelastic cross sections, 12 19 20
Ianetic behavior, 12 231-234, 246-250
mechanical and thermal 12 207-229
multigroup constants, 12 16-19
neutron spectra, 12 23-24

Extrusion, aluminum alloys, § 145-151
magnesium, § 190-193
magnestum alloys, § 190-193
magnesium-certum alloys, § 173
uranium, 6 352 361
zirconium and zircontum alloys, § 52-59

oscillator data, 72 263-266
perturbations and kinetics, 12 11-12
physics, 12 3-83
prompt excursions, 12 196-205
stability studies, 72 242-272
static behavior, 12 230-231
temperature coefficients, 12 35-36
thermal flux in central zones, 10 174-180
wave analyzer, 12 256-257
zero energy, 12 89-117
zero power, 12 119-141, 155-160, 166-187
zirconium clad fuel pin, 72 260-263
Fast shutdown, Expenimental Breeder Reactor 2, 11 406-414
Fast thermal reactor, 8 575, 12 12-13, 166-171
coupled reactor theory, 72 182-191
zero power, 12 75-76, 151-181
Fatty acids, deuteration of, 25 223-224
metabolism 1n rat, caitbon-14, 25 26-27
radioisotopic quantitative chromatography 24 274-281
Fatty acids and derivatives, irradiated, paramagnetic reso-
nance, 29 222-223
Feedwater, effects on reactor power, direct cycle boiling water
reactors, 9 272-273
Feldspars, age determination, 2 246-248
Fermentation industry, radioisotope applications, 19 70-71
Fermi age, graphite bismuth systems, 12 697-698
Fermi age determination, reactor simulator, 16 716
Ferm coupling, particles, 30 39, 46
Fermi interaction, unmiversal, 3¢ 57-58
Fermi Reactor, see Enrico Fermu Fast Breeder Reactor
Fermium, recent developments, 7 416-417
Ferric chloride, optical spectra, in organic solvents, 29 123
radical scavenger, 1n uradiated systems, 29 121-124
reduction of by wrradiation, 29 122-124
Ferric hydroxide, uranmum sorption, 2 426-427
Ferric orthophenanthroline, reduction by radiation, 29 49-50
Ferrite memoty analyzers, neutron spectroscopy, 14 263-265
Ferntes, nradiation effects, brittle-ductile transition tempera-
ture, 5§ 479
Feriitic steel, 1irradiation effects, § 475-480
Ferrous alloys, distribution of carbon in, carbon-14 tag,
19 219-224
Ferrous 1ons, effect on iadiolysis of aqueous chloroform,
29 76-78
uradiation with gamma rays, 29 88-90
oxidation by radiation, 29 53-55
Ferrous sulfate, oxidized by gamma rays, 29 43
Fertilizer industry, tracer flow measurements, 19 24
Fertilizer intake studies, calcium-45, 19 71
Fetus, effect of radiation, 21 4
Feynman method, determination of neutron decay constants,
12 68-70
Fibroblasts, deoxyribonucleic acid synthesis with tritiated
thymudine, 25 182-184
Freld configuration and stability, linear discharge 32 29-33
Figure of merit, selected metals and refractories, 32 40
Film evaporators, steam generation, boiling water reaclors,
7 813-814
Film monitoring, Canadian operations, 21 21-22
Filtration, uranmium ore, flocculated slimes, 3 181
Fin contour, optimization heat transfer from longitudinal
fing, 7 703-708
Fine scale mixing, as related to plasma heating 31 115-117
Fine structure, heterogeneous reactors, calculations, 16 644—
649
Fimgerprints, latent, detection by autoradiography, 20 166
167

Finland, reactors, § 577

Finned fuel cartridges, heat removal, 7 738-745

Finned fuel elements, correlation of heat transfer for carbon
dioxade reactor, ¥ 717-724

Finned tubes for steam generators, gas-cooled power reactors,
7 835 839
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First Argentine Reactor, see RA-1 Reactor
F 1rst8 Atomic Power Station, operating experience, USSR,
86-99
First Industrial Research Reactor, USA, se¢ Armour Research
Reactor
First Swedish Research Reactor, see R-1 Reactor
Fish, accumulation of radioisotopes, 18 414-418, 425-427
wradiation with cathode rays and cobalt-60, 27 377-383
Fish embryos, radiosensitivity, 22 376-377
Fissile and fission-produced elements, radiochemical studies,
20 198-218
Fissile solution, plutonium reactor, Proserpine, 12 555-556
Fission, see also specific elements
assymetric, 15 456-457
correlation of yield and kinetic energy distribution, 15 425—
432
delayed neutrons, 15 239-241
delayed neutrons as precursors, 15 373-383
emission of long range particles, 15 418421
gamma rays associated with, 15 366-372
gas bmldup and decay of gamma activity, 89 462-463
induced 1 uranmum by protons, 15 167-170
mass distribution in, 15 440-443
nuclear, by mu mesons, 15 175-178
nuclear assymetry, 15 278-278
nuclear dynamics, 15 244-247
particle induced, angular distribution, 15 408-417
spallation, competition, 75 295-308
Monte Carlo calculation, 75 301-308
systematics, 15 303-308
spatial variation of Zero Power Reactor-3, 12 139-140
spontaneous, californtum-252, 15 212-215
threshold structure measurement, 15 179-183
Fission burst properties, Godiva 11, 10 451-455
Fission by-products, from reactor operation, 8 52-54, 118
Shippingport, 8 52-54
Fission counters, neutron flux, instrumentation, 77 508
Iission cross sections, see also specific elements
excitation levels, 15 344-352
measurements, 16 106-120
normalization of, 15 100-101
Zero Energy Uranmum System, 72 105-106
Fission detectors, BR-1, USSR, 12 4-5
fast thermal reactor, 712 155-160
highly enriched 1eactor, 72 502-503
Fission elements, lighter than thorium, 15 452-458
Fission energy, distribution of, 8 253-254
Fission fragment, antineutrinos, cross section, 30 265-266
excitation, 75 234-239
recoll energy, industrial application, 8§ 253-262
velocity distribution, califormum-252, 15 216-222
Fission fragments, angular and energy distribution, 15 398-
407
cross sections, absorption, 16 141-149
kinetics, 15 392-393
range, 15 422-424
spontaneous fission of plutomium-240, spectrum, 15 433-
435
Fission gas, gamma facibity, Armour Research Foundation,
29 462-467
gamma facility, energy spectrum of 29 465 467
Fission neutron age, diphenyl, 716 387
water, 16 379-386
water-deuterium oxide mixture, 16 386-387
Fission probability, function of neutron energy for target,
15 181-182
Fission process, mechanism, 15 229-243
mu meson stripping, 1§ 177-178
proton bombardment, 15 156-163
Fission product gases, thermal conductivity of mixtures with
helium and argon, 7 697-700
Fission product monitor, boiling water reactor, 9 281-285
Fission product pilot plant, Oak Ridge National Laboratory,
20 38-44
Fission product release, hazards, 71 157-170
molten reactor fuels, 11 171-176
Fission product sources, prospects in radiation chemistry,
29 420-423
Fission products, see also specific 1sotopes
absorption and motion, 1n wet earth, 18 40-42
arrborne, biological monitoring, 18 516-518
biosphere, movement 1n, 18 284-290
chemical synthesis, 29 424432
chemical utilisation, 29 408-414

concentration, Fontenay aux Roses, 17 80-81
1n cooling water, Brazilian swimming pool reactor, 10 532-
538
cross sections, absorption, 16 37
low energy neutron, 16 150-154
thermal absorption, 16 14
diffusion, 1n atmosphere, 18 248-252
in glass and crystals, 18 37-39
at high temperatures from refractory matrices, 7 328-334
disposal, 1n glass, 18 19-26, 33-36, 158
in synthetic mica, 18 34-36
distribution, in dibutyl and diethyl ether extraction,
17 177-179
between nitromethane and nitric acid, 18 224
equations, uramum oxide fuel, 6 675-676
gamma spectrometry, 28 438
gaseous, Canada-India Reactor, 70 169-170
extraction with helium, 7 498
isolation of elements, 18 219-230
leachuing from glass, 18 23-24
loss from magnesium oxide matrix, 7 333-334
in molten fluoride, for reactors, 28 108-109
momtoring of strong gamma activities, 23 272-273
powsoming effects, intermediate reactors, 12 148
pseudo-fractional yield, 16 88
radioactive, absorption 1n plants, 78 476-485
radioactivity and heat generation, 13 49-54
recovery from decomposed aluminum nitrate, 20 36-37
recovery from waste 18 4447, 231-236
removal, continuous, from uranum-bismuth fuel, 17 428-
437
fuel reprocessing, 17 109
by fused salt bath, 17 421-427
separation, 20 211-215
flow sheet, 20 39
of plutonium by dibutyl ether, 17 329-332
by solvent extraction, 20 201-203
from uranium, 17 6-7, 46-48
of uranmium by dibutyl ether, 17 329-332
short-ived, 1dentification by volatilization technique,
7 333-334
importance to reactors, 15 469-474
Oak Ridge National Laboratory, 20 42—43
so1l, plant, animal interrelationships, 18 449-470
solubility 1n bismuth, 7 142, 174-175
sources, dose rate of absorbed energy from, 29 423
storage in sintered clays, 18 39-40
thermal reactor, gamma spectra and intensity, 13 42-48
as tracers 1n chenustry, 19 297-301
and uranium separation of zircomum and titanium phos-
phate, 28 29-30
waste disposal, 28 438-439
Fissiton ratio, deuternum oxide-uranium reactor, 12 326-328
deuterium oxide-uranium oxide fast reactor, 12 341--342
water-uranium shightly enriched, 12 448-449
ZEEP Reactor, 12 358
Zero Power Reactor-3, 12 138
Zero Power Reactor-5, 12 174-180
Fission reactions, amsotropy, 15 412-417
BR-1, USSR, 12 3
nuclear reaction, classification, 74 107
Fission source, 1teration, multigraph calculations, 16 487
Fissionable material, absorbing, stochastic model, 16 697-700
wradiated, physico-chemical processes, § 574-586
Fissionability and amsotropy, 15 400—403
Fisstum alloys, 17 372, 376 402
Flash, solid homogeneous graphite-uranium, pulsed reactor,
USA, 10 476486
Flat duct, heat transfer, sinusoidal heat flux distribution,
7 671-675
Flat-plate apparatus, uramum-to-can, thermal resistance,
7 685-687
Flat-plate subassemblies, gas-pressure bonding, 7 577-578
Flat Top Critical Facihity, 8§ 516
Flawvianic acid, selective reagent for zircomum, 28 664666
Floor wax, wear studies using rubidium-106, 19 299-301
Florida, uranum deposits, 2 15
zircontum deposits, 2 17-18
Flotation, beryl, 3 162-166
uranium copper mineral, 3 272-277
Flotation agents, sorption studies of different munerals,
19 107-111
Flotation process, studies with carbon-14 and chromum-51,
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Flotation studies of sulfide minerals by microautoradiography,
19 249-255
Flow behawviour, circulating suspension reactor, 12 525-528
Flow measurement, activation techniques, 79 113-115
in hydraulics studies, 79 333-334
mstrumentation, Shippimgport, 8§ 59-63
radioisotope application, 19 324-332
Flow rates of rivers, use of gold-198 in measuning, 23 265
Flow stahility, parallel channels, boiling water-water reactors,
7 811-812
Fluid bed, production of uramum tetrafluoride, 8 7-8, see
also flmdized bed
Fluid bed reactor, uranmium hexafluoride production, 4 46-51,
156-157
Flud flow, diphenyl, deuterium oxide—uranium-238, 9 89-91
and heat generation, Mighty Mouse, 10 57-59
and heat transfer, Dresden, 8 518-519
Fluid flow studies, sumulated suspensions, liquid metal fuel
suspenston reactor, 7 45-53
Fluid fuel reactors, 9 415-454
experience, USA, § 29-31
gaseous uramum hexafluoride reactor, 9 528-534
liquid bismuth-plutonium solution, 9 180-187
molten fluoride power reactor, 9 188-201
molten metal reactor, components, 7 216-222
molten plutonium reactor, 9 411-414
Fluid metal fuel systems, 7 139-222
Fluid metal fuels, uranium oxide-NaK slurry, 7 166-172
Fluid nuclear fuels, handling, homogeneous reactor experi-
ment, § 30
Fluidizable solids, preparation, 17 486-487
Flumdization technique, fuel processing, 17 485-491
uranium hexafluoride production, 4 44-57, § 8-9
Fluidized bed, see also fluid bed
liqud heat transfer, with contamner wall, 7 678-683
production of uranium trioxide, 17 488
radioactive waste processing, 18 56-57
Flwds, irradiated under pressure by electron beam, 29 459-
460
Fluorescence method, spectrographic techmique, 3 543-544
Fluorescent X-ray, alpha sources, 19 130-131
apparatus, 19 127
by beta sources, 19 131-132
by bremsstrahlung sources, 19 131-132
counter and performance, 19 127-130
by electron capture 1sotopes, 19 127-133
Fluoride, volatility, processing nuclear fuels, 17 438-484
Fluoride systems, molten, 7 223-234, 9 188-201
Fluondes, fused salt processing, nuclear fuels, 17 444-451,
457-459, 464466, 473-479
molten, behavior of fission products, 28 108-109
power reactor, USA, 9 188-201
radiation stability, 28 107-108
1n reactors, chemical aspects, 28 99-111
physical and thermal properties, 28 105-107
reactor fuel reprocessing, 28 109-110
Fluormated organic compounds, radiation chemistry of,
29 1686-170
Fluormation, direct 4 88-92
Fluorine, determination in beryllium compounds, 28 678-682
total cross section, near 2 5 Mev, 15 31-32
Fluorine 1sotopes
fluorine-18, activation of oxygen-18, 20 221-222
autoradiography, drugs, 24 252-254
exchange between uramum hexafluoride and sodium
fluonide, 20 221
Photosynthesis studies, 24 26-27
predicting catalytic reactions, 20 132-134
preparation, properties and uses, 20 219-223
production, 20 132
fluorine-19, scattering of 87 93 Mev alpha particles and
nuclear radu 74 143-146
fluorme-20, specific radicactivity when nrradiated to satura-
tion 1n constant flux of thermal neutrons, 23 230-237
Fluorine production, construction of plants, operation and
costs, 4 172-180
Fluorite flotation, distribution studies with sodium tridecylate,
labelled with carbon-14, 19 251-252
Fluorocarbon-benzene mixtures, irradiation of, 29 169
Fluorophenyl-carbon-14, synthesis, 20 83
Flurex process, uranic fluoride salt production, 4 107-112
Fluted displacements, in a plasma, 31 157
Flux calculations, high flux, epithermal research reactor,
10 60 64

Flux depressions, Westinghouse Test Reactor, 20 15-16
Flux distribution effects, burnup, thermal power reactors,
13 219-222
Flux distributions, diphenyl deuterium oxide-natural uranium
reactor, § 93-94
evaluation methods, small power reactors, 16 671-674
gaseous uranium hexafluoride reactor, 9 530-531
neutron, Vallecitos Boiling Water Reactor, § 461
Sodium Reactor Experiment, 12 690-692
spatial, fimite media, 16 393-402
Flux energy spectra, methylene radical, 76 393
Flux iteration, multigraph calculations, 16 483
Flux measurements, Battelle Research Reactor, 10 249-253
fast thermal reactor, Zero Power Reactor-5, 12 75-76
Flux pergérbatlon factors, radioisotopes, by sample irradiation,
20 29-30
Flux-trap reactor, 10 182-184
Flux-trapping, outside the pinch, 32 132-134
Flux weighting synthesis, techmque, 77 519-522
4 p1 Focusing of deunterium 10ns, 31 239-241
4 p1 Focusing by means of an electromagnetic field, 31 238
Fouls, preparation of, 14 432-438
Fokker-Planck equation, 31 65-71, 88, 263-264, 300
Folic acid, biosynthesis, nitrogen-15, 20 259
Fontenay aux Roses, fuel processing plant, 17 73-106
Food preservation, uradiation, 19 89
prevention of trichinosis, cobalt-60, 19 335
radioisotope applications, 19 65-67
Food samitation, evalvation of detergents, phosphorus-32,
19 335
Food, radiation chenustry, 1958, 27 423-429
Forbidden spectra, 30 299-300
Forced thermal convection, annular coolant channels, 7 642—
656
Ford Nuclear Reactor, USA, 8 569
Ford plot, showing resolution of 10dine 1sotopes, 15 151
Forging, zircomium, § 52-53
Formaldehyde, produced by gamma ray oxidation of propane,
29 108-110
Formaldehyde—carbon-14,
20 166-167
Formate-carbon-14, noncoliform, mhibiting studies in drink-
ing water, 19 294-296
Formic acid, decomposed by wradiation, 29 6-7, 10
FR-2 Reactor, German Federal Republic, 6 449-450, & 578,
10 140-156
Fractional distillation technique,
production, 4 44-57
Fractography, uranium, 6 18-22
Fracture, metabolism, during healing process sulfur-35,
phosphorus-32, calcium-45, 24 164-169
Fragment, excitation energy, nuclear fission, 15 279-283
velocity measurement, californium-252 fisston, 15 217-221
Fragments, fast energy distribution, 30 118
heavy, emitted from nuclear stars, 30 115-120
France, academic traming of scientific and technical personnel,
1 265-274, 278-280
atomic energy, problem of energy supples, I 60-67
Atomic Energy Commission, uranmum prospecting, 2 40-41
exhibit at the Second UNICPUAE, 1 450-453
heavy water production, 4 499-520
nuclear training, 7 250-264
prospecting, radiometric, 2 798-814
1eactorz, see reactors specifically named 1n catalogue, § 561-
58
recruitment of scientific personnel, 7 275-280
thorium production, 2 42
uranium-bearing shales, 2 407-411
uranium deposits, £ 41, 202, 568-591, 842
geology of, 2 335-337, 592-611
uranium prospecting, 2 40-41, 140-147, 201202, 573-574,
578-579, 583-584, 588, 757
uraniui reserves, 2 3, 41-42
Vosges shale, uranium recovery, 3 356-362
Frascati, synchrotron, electron, 30 143-150
Free antineutrino, absorption cross section, 30 253-267
Free energies of formation, elements at high temperatures,
28 181
gaseous oxides, high temperatures, 28 180-182
metal carbides, 28 182-183
Free radicals, addition reactions by 1omizing radiation,
29 331-335
formation and fate in radiation chemistry, 29 396-397
wradiated water, 29 5-10, 24-29

latent  fingerprint  detection,

urantum hexafluoride
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Free radicals (continued)
in radiation damage to biological systems, 23 4
reduction of cytochrome C after gamma radiation, 22 535-
536
trapped m wuradiated plastics, 29 321-325
yields from irradiation, 29 6-9, 30-37
French Equatorial Africa, prospecting, 2 749-786
uramum deposits, & 575-576, 753, 769773, 780-785
French Guwana, prospecting, 2 758-760, 766-769, 775, 778-779
education and traming, £ 764-765
Freon-12, ammomum uramum peroxyfluoride reaction,
4 125-130
Friction, anticorrosive wear studies, 19 147-153
wear rate determination in cutting tools, case-hardened
steel surfaces and ball bearings, 19 196-197
Friction coefficient, heat transfer tests, EL-3 reactor, ¥ 779
Frictional pressure drop, two phase, natural circulation
boiling, 7 788-790
Frost resistance 1n crops, relation to phosphorus-32 absorption,
27 93-96
Fruit seeds, radiostimulation, 27 282-285
Fruits, improved storage after gamma radiation, 27 401405
Fuel cartridge, see fuel elements, 9 490492
Fuel channel, parameters, heterogeneous reactors, 16 630-632
Fuel cladding, use of aluminum, pressurized water reactors,
5 153-156
Fuel costs, see also costs and economics
economically optimum fuel compositions, 13 270
effect of uranmum-236, in 1sotope separation process,
13 602-606
fast power reactors, 13 307-313
industrial heat, § 267-268
nuclear power plants, 18 165-183, 502-503
Fuel cycles, Berkeley, 8§ 474476
Calder Hall type reactors, 13 229-236
costs, thermal power reactors, 13 211-219
economics, 13 165-495
marine reactor, § 128
nuclear power reactors, economics, 13 189-197
single region, thermal power reactors, 13 198-228
thorium reactors, 13 493-494
Fuel defect data, direct cycle boiling water reactors, 9 277-278
Fuel design, Dresden, 8§ 518
Fuel development, Yankee, § 501-502
Fuel distributions, nonuniform, 16 675-686
Fuel elements, Adam, 8 243
Argonaut type, manufacture, 6 531-537
Army Package Power Reactor, 6 521-530
assembly, deuternum oxide power reactor, Swifzerland,
9 26-28
assessment and testing, § 521-524
Berkeley, 8 465-467
beryllium oxide uranium reactor, 12 594-595
blanket, pressurized water reactor, 6 630-644
booster, high mntensity pulsed neutron source, 14 281 282
Calder Hall, assessment, § 524-531
manufacturing techniques, 6 317-323
can design, 6 320-332
canmng, 6 337-338
ceramic and cermet compounds, 6 532-550
channels, § 86-88
chemical analysis, RA-1 Reactor, 28 467-469
chemical processing, USSR, 17 4648
chemical removal of cladding, 17 83-84, 266-286
combustion, G-1 Reactor, France, 9 490 492
corrosion tests, 6 382-383
creep, experimental device for reactor research, § 486-492
decannming, 17 40-42, 282-284
design, 6 370-372
development, BR-2, Belgium, 10 120-122
Dido Reactor, 17 25-34
dispersion type, fabrication technique, 6 516-520
gas-pressure bonding, 7 573-576
uramum-graphite, 7 396-401
Dounreay, 6§ 486-500
duplex ceramic coating, 6 445
EDF-1, 8 361-362, 374
EL-3, 6 463-480
Enrico Fermi reactor, 6 509 515
Experimental Breeder Reactor-1, core, 6 501-508, 12 248
Experimental Boiling Water Reactor, 6 443-448
failure, see also burst cartridge detection
detection, Calder Hall, 77 207
‘Windscale reactors, 5§ 515-517

finned, correlation of heat transfer for carbon dioxide
reactors, 7 717-724
heat removal, ¥ 738-745
First Atomic Power Station, USSR, § 86-90
flat, two-layer and three layer, transient temperature field,
7 611-612
flat-plate oxide, gas-pressure bonding, 7 576 577
FR-2 Reactor, 6 447-450, 10 141-142
gas cooled, deutertum oxide reactor, 6 370-378
gas filled uranium to-can, thermal resistance, 7 688-689
gas reactors, pressurized, 6 324-342
graphite balls, pebble-bed reactor, 9 307
heat conductivity, calculations, 7 605 612
heat removal, from finned cartridges, 7 738-745
high temperature reactor, 7 748-750
gas cooled, 9 292297
Hunterston, 6 362-369, § 430
hydraulic stability, 7 781-783
Indian Point, 8§ 484-485
wmstability sources, 5 532-536
irradiated, cooling by natural convection, 7 619-641
mechanical properties, 6 376-378
radiation from, 7 626-629
simultaneous convection and radiation, 7 628 629
wradiation, i Materials Testing Reactor, Sodium Reactor
Experiment, § 537-539
irradiation effects, 5§ 500-520
jacket materials, 6 324-342, 364-367
loading, see core loading
longitudinally finned, heat transfer from, 7 701-716
low-enrichment production, 6 384-388
Massachusetts Institute of Technology Research Reactor,
10 376-377
Material Testing Reactor, fabrication, 6 703-709
mechanical dejacketing, 17 260-266
meltdown, Army Packaged Power Reactor, 11 172-175
melting and casting, 6 386-387
metallic, high temperature burn-up, § 537-542
metallography, 6 377-378
nondestructive testing, 6 389-393
nonmetallic, irradiation effects, § 619622
Nuclear Power Demonstration, Canada, 6 590-604
packed-bed, gas-cooled heterogeneous reactor, 7 746-747
p type, gas pressure bonding, 7 572-573
plutomum, 6§ 690-696, 700 709
plutonmium oxide, dispersion type, 6 690—696
polyethylene-uramum oxide, 10 368 369
polyzonal, spiral, 7 725-737
potential peiformance, Treat Reactor, 10 463-464
power output, pressurized gas cooled reactors, 9 115-116
pressurized gas reactors, 6 324342
pressurized tube fabrication, 6 379 380
Pressurized Water Reactor, 6 481-485
blanket, § 630-644
processing, 6 317-323, 339 342 17 25-34
properties composite deuterium oxide-uranium, 12 392-401
expansion, 6 590-604
R-3, Sweden, § 224-225
RA 1, Argentina, 28 467-469
recovery of machining residues, 6 387
RPT, USSR 10 323-325
safety principle, 6 486
selection, deuterrum oxide power reactors, USA, § 57-59
Sodium Reactor Experiment, 6 438-442
specifications, 77 261
stability, Enrico Fermi Reactor, § 587-592
stainless steel, oxide dispersion type, 6 516-520
stainless steel bearing, chemical dissolution, 17 278-285
structural maternal, performance Materials Testing Reactor,
5 468-471
swelling, instability sources, § 533-535
temperature calculations, 6 674-675
testing, 6 370-378, 389-393, 450, 468-470, 528
wrradiation experiments, 7 540-541
thermal conductivity, 7 684-700
thermal resistance between can and fuecl element, 7 684-690
thortum-uranium, Sodium Reactor Experiment, 6 438 442
transient heat transfer, 7 605 612
transient temperature field, 7 608-609
uranium, gas-pressure bonding, 7 573
wrradiation resistance, 9 108-109
uramum 235, Massachusetts Institute of Technology
Research Reactor, 10 376-377
uranium oxide, production, 6 590-604, 624644
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water cooled-water moderated reactors, 6 645654, 9 46-48
welding, automatic, § 343-351
X-ray spectrometric analysis, 28 609-616
Yankee, 8 496-497
zirconmum containing, chemical dissolution, 17 270-278
zircomum-wianium-hydrogen alloy, 6 115
Fuel enrichment and costs, USA reactors, 13 282-290
Fuel handling, Adam, 8§ 247--248
Berkeley, Gloucestershire, England, 8§ 471-472
Bradwell, § 458-459
Calder Hall, 8§ 14-15, 420
Dresden, § 522
EDF-2, 8. 369
Enrico Ferm1 Fast Breeder Reactor, 9 381-387
Experimental Breeder Reactor-2, 9 325, 333-335
gas cooled reactor, § 161
Hunterston, 8§ 427-428
R-3 Sweden, 8§ 225
uranmam-bismuth,
7 196-206
Yankee, § 502-503
Fuel handling canal, Shippingport, § 67
Fuel lattice, Reactivity Measurement Faclity, 13 77
Fuel loading, see core loading
Fuel plates, Dido type, 17 548
reprocessing, Army Packaged Power Reactor and Materials
Testing Reactor, 11 172-175
uranmmum  base, Experimental Boiling Water Reactor,
6 443-447
Fuel possoning, First Atomic Power Station, USSR, § 90-91
Fuel processing, Dounreay, 17 25-45
flmdization techniques, 17 485-491
thorex pilot plant, USA, 17 57-70
Fuel processing plant, Atomic Energy Commussion, USA,
17 517-519
design and operational practice, 17 57-70
mstrumentation and control, 17 14-23
purex process, 17 523
Savannah River, 17 516-517, 555-563
Fuel pump, molten salt, molten fluoride power reactor, 9 190-
197
Fuel requirements, intermediate reactor, 72 148-149
Fuel rod, cross sections, variation with wwrradiation, 16 89
radhal flux distributions, 16 663—-670
thermal neutron density along radu, 16 633-670
Fuel systems, fluid metal, 7 139-222
uranium dioxide-phosphoric acid-water, 7 54-56
Fueled moderator, uramum-graphite, 7 396-401
Fueling, continuous, Hinkley Pownt, § 443-445
Fueling pattern, plutonium recycle water reactors 13 255-258
Fueling problems, industral reactors, 13 314-324
Fuels, aqueous homogeneous reactor, 7 3-21
breeding ratio, BR-1, USSR, 12 6-8
ceramic, 7. 468-471
chemical processing, Fontenay aux Roses, 17 73-106
from thermal reactors, 17 3-24
choice of, pressurized water reactor, § 141-142
containing zirconium, reprocessing, 17 145-153
Dido-type plates, 17 548
enriched, conversion of, Brookhaven National Laboratory,
12 685-688
fast reactors, plutomum, 73 300-306
fission product, contaiming alummum oxide and carbon,
29 429
expenimental investigation, 29 425-432
silica base for, 29 425-432

Brookhaven National ILaboratory,

G value measurements, photochemical and radiochemical
comparison, 29 386-387
G-1 Reactor, France, 8§ 563, 490-492, 12 666-684
G-2 Reactor, France, § 329-355, 563, 12 666-684
G-3 Reactor, France, § 329-355, 563
Gadolintum alloys, § 390-395
Gadolinium 1sotopes
composition, 4 467
enrichment, 4 468-469
separation, 4 467-468
gadolmium-146, radiation properties, 74 198
gadolintum 149, radiation properties 14 198
gadolimum-151, radiation properties, 14 197

fluid metal, uramum oxide-NaK slurry, 7 166-172
fluoride, molten fluoride power reactor, 9 188-201
mmpurities, uranum sulfate, aqueous homogeneous reactor,
10 404
wradiated, aqueous, processes for separation and decon-
tamination, 17 291-323
cooling by natural convection, 7 619-641
wrradiation effects, buwrn-up, thermal power reactors,
13 219-222
liquid metal, 7 139-222, 421-427
simulated suspensions, 7 45-53
low decontamination processing, 17 407-413
for low-power reactors, 13 614-618
physical metallurgy, 6 3441
plutonmium, Plutonium Recycle Test Reactor, § 221-235
processing plants, design and operation, 17 514-530
purification, arc volatilization, 17 407-408
fluoride volatility, 17 438484
with liquid caleium, 77. 348-351
reactivity coeffictents, intermediate reactors, 712 145-147
recycled, plutonium hiqud metal fuel reactor, § 180-187
radiation limitations, 13 237-250
refining, crystallization from molten solution, 17 364-
400

removal of fission products in fused salt bath, liquid metal
reactor, 17 421-427
removal of zircomum cladding, 77 154-161
reprocessing, fission product removal, 17 109
Kjeller, Noiway, 17 107-110
plutonium and plutomum alloys, § 697-699
Plutomium Recycle Test Reactor, 6 700-709
resources, 2 3-843
sodium graphite reactor, 7 80
spent, 1sotope recovery from, 20 33-37
stability, liquid metal reactor, 7 176-180
thorium oxide suspension, 7 12-19
uranium, dissolving, 17 85-86
uramum-beryllium, suspended n sodwm, 7 45-53
Fuj1 ET6B, nuclear emulsion, resolving power of test charts,
14 362
Fundamental physics, 30 3-329
Fung, effect of deuteration, 25 176-178
Fusion, see also thermonuclear energy
history of, 31 27-28, 34-35
muon mduced, 30 131-133
nuclear, muon catalyst, 30 165
peaceful uses of, 31 27-33
production of 1sotopes 1n rain water, 18 586 587
Fusion chamn reactions, 31 270-274
atomic stopping factor, 31 270-271
avalanche character, 31 274
charged particles, 81 270
critical mass, 31 272-273
focusing system, 4 p1, possibilities of, 31 238-241
multiplication factor, 31 271
1 50 per cent deuterium trittum medium, 31 273
nuclear calculation, 31 273
stopping power of hydrogen plasma, 31 271
Fusion program, General Dynamics Corporation,
32 106-109
Fusion propulsion, feasibility, 32 161-168
Fusion reaction, effect of impurities, 31 31
Fusion research, in Germany, Federal Republic, 31 21-25
mn USA, 31 27-33
m USSR, 31 6-20
Fusion research machines, 31 28 29, 34-37, 40

USA,

gadolimum-152, specific radioactivity when irradiated to
saturation 1n constant flux of thermal neutrons,
23 230-237
gadohnium 153, industrial ntilization aslow energy photons,
19 78, 169-175
radiation properties, 14 197
gadolimum-155, cross sections, absorption, 16 37
cross sechions, total, 16 48-53
gadolinium-157, cross sections, fission product, 16 92
cross sections, total, 16 49-53
gadolintum-159, cross sections, absorption, 16 37
specific radioactivity when irradiated to saturation in
constant flux of thermal neutrons, 23 230-237
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Gadolintum 1sotopes (continued)
gadolinium-161, specific radioactivity when wnrradiated to
saturation in constant flux of thermal neutrons,
23 230-237
Gadolmium stainless steel alloys, mechanical properties and
corrosion, § 394-395
Gadolinium-titanmium ~ alloys,
corrosion, § 394-395
D-Galactose, deuterated preparation, 20 252-254
Galena, adsorption of silvei-110, in flotation mill, 19 242
1sotopic measurements on, £ 237-238
Gallium alloys, preparation and properties, § 390-395
Gallium 1sotopes
gallium-70 and gallium-72, specific radioactivity when
wradiated to saturation in constant flux of thermal
neutrons, 23 230-237
Gamma-gamma cowmncidences, cobalt-60 and europrum-152,
14 353
Gamma ray(s), absolute dose measurements, 21 162-164
absorption, 1n steel, 19 140
water-level fluctuation method, 19 315-319
action on plutonium solution, 29 44-46
activity, build up and decay, 1 fission gas, 29 462-463
cathepsin C, n 1solated beef spleen, effect on, 22 534-535
1 Experimental Boiling Water Reactor, 8 27
retention 1n, graphite after heating, 7 331-333
anomalies, 2 740-741, 794-797, 805-807, 820-829, 838-839
associated with fission, 75 366-372
attenuation calculation methods, reactor shielding, 13 14—
18
average activity, in Indian monazite area, 23 158
background radioactivity, human body, 23 101-103
bioelectrical activity of bramn effect on, 22 19-20
californtum-252, fission, measurement 15, 212-215
camera, 21 138-141
capture, shield calculation, 13 37-41
chemical changes induced 1in meat 27 414417
circular polarization, measurement, 30 268
parity violation, proof of, 30 268-273
delayed 1n fission, 75 337
detection by pulse accelerator, 23 217-218
detector, sodium 10dide crystal, 714 294
disinfectant, water or sewage, 19 335
dose external, 11 60
monitormg, 21 16-18
dose rate, function of shield thickness 13 13-14
dosimetry, 21 93-94, 29 14 38-42
by ferrous sullate, 27 209 212
high level, 21 199-208
nuclear spectroscopy, 21 165-168
energy absorption constant, 21 109-110
energy discrimination, 2 807-813 842-843
energy spectra, assoclated with fission, 15 368 370
facility ~fission gas, at Armour Research Foundation,
29 462-467
semi-industrial, construction of, 29 453-456
fish, effect on storage, 27 377-383
fission, associated time distributions, 1§ 370-372
flux components, 2 815
flux measurement of radiative capture reactions, 15 66-67
food industry, 19 65-66
free radical reduction of cytochrome C 22 535-536
by human body emission, detector for, 21 182-183
mduction of mitotic delay and chromosome breakage,
22 303-307
melastic scattering of neutrons, produced by, 1§ 25
intensity, measurement, 2 827
thermal reactor fission product, 13 45 48
1sodose determination, plastic scintillators, 21 135-137
1sotopes, emitting, 26 334
radiochemical analysis, 719 69
sources 10dine-128, 74 181-183
sources wron-61, 14 179-180
logging system, radiation detectors 3 33-34, 46-53
mapping with scintillation camera, 21 138-141
measuring instrument, 23 157
metals, irradiation strengthening, 19 65
neutron capture from chrominm, 74 177
tungsten 1sotopes, 714 296
neutron detector, imnfluence on, 11 515
nondestructive testing, 79 20, 51-60, 120-126, 135-138
ovalbumin, degradation of, 22 504-507
parasite eggs and bactena, effect of, cobalt-60 source,
27 430-433

mechanical properties and

mn petroleum industry, 19 22

potato preservation, 19 66-67

potato tubers, wrradiation of, 27 434443

potatoes, vegetables and fruits, improved storage, 27 401-
405

prompt fission of califormum-252, 75 394-395
prompt fission produced, 15 237-239, 336
i prospecting, 2 736-739, 825-829, 838-839
1 and outside extended sources, 21 122-130
radiography exposures with thulium-170, europrum-155,
certum-144 as sources, 19 122-124
radioisotope production, 20 10-11
ratio absoibed to surface dose 1n tissue, 23 340
relative biological efficiency compared with X-rays,
22 88-100
scattered from protective barriers, 23 324-329
screwworm fly, eradication of, 19 335
shield, low level beta counting, 14 342
suk industry, 19 66, 27 444-451
source, reactor shielding, 13 3
sources, used to determuine snow pack thickness, 79 335
spectra, 2 733, 807-813
analysis involving two samples, 79 25
nuclear emulsions, 74 407-408
pulse height, 78 11-12
reactor effluent water, 28 446-447
thermal neutron capture, 15 138-148
thermal reactor fission products, 13 42-48
various 1sotopes, 28 459-461
spectrography, thorium determination, 3 590
spectrometry, analysis of 1sotopes, 28 438, 445-461
low intensity in human body, 23 113-122
spectroscopy, absolute measurement of fast neutron flux,
14 455-458
spectrum, rhodium 106, 74 184186
transition rates, heavy ions, 14 171
uranium and thorium deposits, 2 787
varnation with height, 2 787-788
yield from cylindrical sources, 2/ 125-130
Gamma. subscript a, algebra, 30 201-203
Gamma subscript n, determination and distribution, 15 103-
106
Gamow-Teller interaction, 1n decay of lithium-8, 30 274-275
Gap meter, semiautomatic, 14 375-377
Gas, heavy, monatomic, neutron thermalization and diffusion,
16 280-296
natural, radioactive prospecting for, 2 837-839
role 1n uranium deposttion, 2 313
uranium association with, USA, 2 358-366
radioactive disposal, 18 184-189
Gas analysis, radioactive 1n waste streams, 23 416
Gas centrifuge method, uramum isotope separation, 4 439-445
Gas coolant circuits, Berkeley, 8 474-475
G-2 and G 3, 8 338-340
Hinkley Pomnt 8§ 439-443
pulsed research reactors, 10 484-486
Gas-cooled, deuterium oxide power reactor, fuel elements,
6 370-378
deuterium oxade reactor, Czechoslovakia, 9 36-40
graphite moderated, enriched wuramum reactor, USA,
9 119-127
power reactor, UK, 9 104-114
graphite reactor, heat transfer,
11 268-276
reactors, 9 104-147, 289-315, 490-492, see also reactors
specifically named 1n catalogue, § 561-584
cladding rupture, detection, 7 486-498
corrosion, 7 468-471
finned tubes from steam generators, 7 835-839
fuel elements, 1 pressurized gas reactors, 6 324-342
heat removal from finned fuel cartridges, 7 738-745
heterogeneous, packed-bed fuel assembly, 7 746-747
high temperature possibilities, 9 289-305
increase of heat transfer, 7 751-757
marine, § 123, 159-163
pressurized, France, 9 115-118
safety, 11 193-201
steam cycles, 7 827-834
temperature coefficient, 77 193-194
thermal reactor control, 11 360-371
Gas cooling, 7 701-757
Gas counter, for low activity, 21 147-148
Gas discharge tubes, tritium vaporized titanium carrier,
19 360-362

transient equations,
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Gas evolution, gamma dosimetry, 21 201
Gas exchange measurements, photosynthesis, carbon-14,
24 19-20
Gashandling system, wet type, aqueous homogeneous reactors,
10. 414416
Gas leakage problems, steel plant reactor, § 289
Gas Iiquid coolant, 7 813-826
Gas pressure bonding, reactor components, ¥ 566 581
Gas recovery cucuit, experimental high pressure water loop,
7 533-534
Gas stream, 1sotope separation, 4 608-625
Gas transit time, blast furnace, radiocactive radon, 719 208-209
Gas transport, porous media, classical kinetic theory, deviation,
4 359-365
Gaseous diffusion, experimental line design, 4 412-447
porous boundary effect, 4 351-358
re-enrichment of uranium 13 607-613
uranmum 1sotope separation, 4 375-427
Gaseous discharge, intense, carbon arc, 31 306 308
Gaseous fission products, monitor, Canada-India Reactor,
10 169-170
Gaseous oxidation resistant zirconium, § 75-105
Gaseous scintillation detectors, 74 298-299
Gaseous uramium hexafluoride reactor, USSR, 9 528-534
Gases, absorption of beta rays, measurements, 14 481487
determination 1n metals, vacuum melting method 28 593-
603
1sotopic, vapor pressure, 4 485 490
polyatomic behavior in nuclear reactors, 29 367-374
produced 1n reactor materials from irradiation, 5 481-485
radiation chenustry, 29 415-419
radioactive analysis, time interval differentiator, 3 36-38
Gasoline, see also petroleum
maximum permissible concentration of radioactivity 1in,
23 265
Gear wear measurement, activation of wear particles i
lubiicant, 19 112
Geiger counters, characteristics, French, 14 478-479
windowless flow, 21 131-134
Gelling agents, for lubricants in nuclear power plants, 29 279-
281
Gels, radioelement investigation of diffusion coefficients of
electrolytes, 20 120-122
General Electric Test Reactor USA, 8§ 583, 10 81-85
Generation of plasma waves, 31 125-132
Generator, electron pulse, high current, 14 437-444
homopolar, to supply sodium pump, 7 82-87
Genetic damage, radiation induced mice, 22 360-365
Genetic factor, radiation toxicity, 22 894-399
Geobotanical prospecting, 2 131-139, 203, 761-762
Geochenucal prospecting, £ 123-140, 143 147, 178-181, 201-
202, 221-236, 271, 759-761
Geochemistry, uranmium elements series, 78 351-353
Geology, radiation detection equipment, 3 35-41
Geometric buckling, beryllium oxide moderated reactor,
12 581-582
beryllium oxide-uranium reactor, 12 585-599
deutertum oxide-uramium reactors, 12 287-8310, 320-325,
360, 366-368, 398-401, 426-427
high temperature reactors, 13 419-420
measurement by replacement method, deuterium oxide
reactor, 12 289-292
neutrostat, 12 720
orgamic moderator, diphenyl, 12 517
plastic moderated assemblies, 12 755-756
pulsed neutron source, 13 117-119
Sodium Reactor Experiment, 12 689-690
thorium oxide-uramum oxide-deuterium oxide, 12 403-406
two-core graphite reactor 12 624-626
two-group diffusion theory, 12 729-745
uranium graphite reactor, G-1 and G-2, 12 669
uranium-235 aqueous suspension, 12 535-536
water-uranmium  slightly enriched reactors, 12 289-292,
720
Geometric expansion, fast reactors, 12 211-212
Geometry, Aircraft Shield Test Reactor, 12 21
density distribution, effect on critical size, 12 48-62
dynode scntillation counters, 74 314-316
influence on critical size, fast neutron critical assemblies,
12 84-85
Geophysical prospecting, 2 141-144, 271, 740-741, 743 762
Geosynclines, uranium deposits 1, 2 327
Germ cells, effect of radiation, monkeys, 22 366-373
nuclear disturbances after radiation, 22 367-371

Germamum, determination by neutron activation, 2 242-244
solubility 1n bismuth, 7 174~175
Germamum 1sotopes, 23 230-237
Germamum-plutonium alloys, 6 187
Germany, Democratic Republic of, reactors, 9 306-309
Germany, Federal Republic, exhibit at the Second UNIC-
PUAE, 1 453
research reactors for nuclear power, 7 111-115
Germination, plants, radiosensitive phase, 27 299-304
seeds, radiation, effect on, 27 232-240
Gestation, fate of 1sotopic 1ons 1n rabbits, 24 119-121
GETR Reactor, see General Electric Test Reactor
Glass, diffusion of fission products, 718 37-39
disposal medium [or fission products, 18 19-26, 33-36 158
dissolution rate in distilled water, 718 20-21
flow studies 1n working furnace using cobalt-60 and zinc 65,
19 205
leaching of fission products, 18 23-24
nepheline-syenite component for fission product disposal
18 19-26, 158
radiation stability, fission product storage, 18 30
Glass fibers, carbon dioxide decomposition, 7 546
fuel elements fabrication, 7 544-545
mitrogen fixation, ¥ 546
in nuclear reactors, 7 544-547
radiation stability, 7 545
reactor fuel application, 7 546-547
Glass mdustry, radioisotope applications, 19 205
tracer flow measurements, 19 24, 205
Gleep Reactor, UK, 8§ 563
Ghoblastoma of brain, cobalt-60 treatment, 26 387-389
Gloveboxes, organic compound labelling, 20 70-77
Glucose, absorption 1n the intestinal mucosa phosphorus-32,
24 201-203
oxidation by Sacchavomyces cevevisiae carbon 14 dioxide
fixation, 256 14-15
oxidation and utilization in cow, sow, dog, chicken, 27 115
124
utilization during phagocytosis carbon-14, 24 83-85
D-Glucose, products of wrradiation, 29 92-98
Glucose-carbon-14, action of sulphonylureas and insulin,
26 282-285
biosynthesis, 20 79
metabolism 1n humans, 25 35-36
phosphorylation, quantitative, 25 64
Glucose-2,6—carbon-14 triose, 1somerase reaction indicator,
25 52-57
Glucose-6-phosphate, metabolism 1n liver carbon-14, 25 64-65
D-Glucuromce acid, from irradiation of aqueous carbohydrate,
29 94-98
Glutamic acid, degradation in yeast carbon-14, 25 13
distribution of carbon-14 citric acid cycle, 25 18
Glutamine, muscle metabolism, nitrogen-15, 26 155-157
Glutathione, irradiation protection, X-ray of barley seed,
27 220
Glyceraldehyde from mrradiation of aqueous carbohydrate,
29 94-98
Glycerol carbon-14, milk synthesis in cow, 25 52-57
Glyecine, wrradiation products of, 29 10
metabolism 1n liver, carbon-14 dioxade, 25 116-117
synthesis from alpha-methyl-beta-alanine carbon-14, 20
97-98
Glycine—carbon-14, muscle metabolism, 25 155
n blood plasma 25 21-23
Glycine-1-carbon-14, pancreatic intake,
24 260-262
protein biosynthesis, 25 137-189
Glycollic aldehyde, wradiation of aqueous carbohydrate,
29 94-98
Glyoxal, irradiation of aqueous carbohydrate, 29 94-98
Goat, mammary gland, resorption phenomena, 27 138-141
metabolism of strontium-90, 27 100-103
Godiva Reactors, USA, 8 576, 10 449-460, 12 196-206
Goiter, see also hyperthyroidism
climcal experience with 1odine-131 treatment, 26 440 443
diagnosis of toxic and nontoxic, truodothyronine-suppres-
sion test, 26 60-61
endemic, 10dine-131 studies, 26 56 59, 71-75
Gold, blanket material, fast thermal, Zero Power Reactor-5,
12 171-174
cross sections, absorption, 16 36
nonelastic, 16 24
irradiated, annealing, 6 253-259
lattice defects, quenching techmiques, 6 277-278

atropine effect,
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Gold (continued)
neutron cross sections, 15 320
origin, Union of South Africa, 2 75-84 379-387
range of fission fragments 1, 15 422424
sections, capture neutron gamma capture, 16 24
superheated, melting, 6 240-244
Gold 1sotopes
gold-196, specific radioactivity when irradiated to satura-
tion 1n constant flux of thermal neutrons, 23 230-
237
gold-198, aluminium casting studies, 79 11-12
autoradiography, drugs, 24 248 254
colloidal chemical treatment of, 19 44
determination of current effictency in electrolytic tanks
of aluminmium furnace, 19 237-239
flow rate studies 1n natural streams, 719 327-332
malignant growth, therapy, 19 93
measuring flow rates in rivers, 23 265
molten metal flow studies in copper refractory furnace,
19 209-210
ovarian cancer, treatment of, 26 390-394
piturtary ablation with radioactive seeds, 26 402-407
radiocollord 1n study of hepatic circulation, 26 153-
161
radiocolload, 1ntraperitoneal distribution, 26 395-398
surface layers, labelled, use 1n, 79 108-109
visualization of internal body structures, 26 258-265
gold-199 solvent extraction, 1sotope processing 20 70
Gold uranium ores, Witwatersrand, 3 297-302
Gonad radiation, from o1ally admimstered radiolodine, 26 49—
55
Graft copolymers, from high energy radiation, 29 321-325
Graft polymerization, general, 29 411412
Grain, deinfestation with cobalt-60, 8§ 117
Gram stain, quantitative indicators, 1odine-131 Lugol, 24 264
Granulocyte, labeling in rat, phosphorus-32, 24 105-107
Grape, phvsiological and genetic effect of radiation, 27 275-
281

Graphite, absorption control pile, 13 6668
annealing of radiation damage, 7 298-299
bismuth uptake, liquid metal fuel reactor, 7 393-395
carbide coatings on, 7 374-378
1n ceramic dispersion fuels, § 547-548
n cermets, § 552
chemical binding, moderation, 16 273-274
chemical properties, radiation effects on, 7 301-306
coefficients of friction, 7 385 387
compatibility with carbon dioxide under reactor conditions
7 335-373
compatibility with sodium, 7 79
compression tests, 4 248-250
compressive creep, 7 381-383
cross sections, absorption, 16 11
scattering 16 219
crystalline orientation, 4 247
delayed neutron retention after heating, 7 331-333
diffusion coefficient, 16 329
diffusion rates and retention at 2400°C, 7 330-331
endurance at First Atomic Power Station, USSR, § 91-93
energy release, air-cooled reactors, 7 315-327
fission product, activity after heating, 7 330-331
friction in dry gases, 7 402-403
1n fuel elements, 6 363
G-1 Reactor, sample study, 4 254-256
G 2 and G-3 Reactors, 4 243-245
heat treatment, 7 309-311
wirradiated, lamellar reaction, 7 306
self sustaiming combustion 1n air, 7 293
thermal conductivity, 7 76-77
wrradiation effects, 7 295-327
temperature correlation, 7 295, 496498
low permeahility, 7 389-396
maximum iemperature assessment, Bepo Reactor, 7 251
255
mean free path, high energy particles, 30 89-93
mechanical properties, 7 379-388
micro absorption, cross section mcrease, 4 257
neutron irradiation, mechanical prcpe ties, 7 307-314
neutron transport, biological shielding 13 6163
oxidation, Bepo Reactor, 7 250 251, 257-258
1n plutomum oxide dispersion type fuel elements, 6 691-693
preparation, 4 243-269
production property variations of industrial products,
4 245-246

protection from in-pile oxidation by carbon dioxide,
7 342-346
purification, 4 243-256
radiation damage, uranium graphite reactor, 7 241-249
radiation effects, ¥ 301-306, 8§ 92-93
lIiqmd metal fuel reactor, 7 192-193
1n reactor systems, 7 72-81, 241-294, 9 161-162
slowing down time, 16 320-321
special nuclear applications, 7 389-401
stored energy under reactor conditions, 7 320-326
tensile creep, 7 384-385
thermal conductivity, 7 387-388
thermal expansion, 4 247-248
total heat, 7 278
transport cross sections, 76 325-332
in uranium carbide fuels, 6 544
in uranum oxide fuels, 6 594
Graphite-bismuth system, diffusion length, 72 639-704
Fermu age, 12 697-698
slowing down length, 12 695-704
Graphite-carbon dioxide, chemical behaviour in reactor
circuit, 7 346-357
reaction 1n Calder Hall reactors, 7 357-362
reactions, gas cooled graphite reactors, ¢ 111-112
Graphite-carbon dioxide-natural uranmum reactor feasibility,
Sweden, 9 144-147
Graphite constants, deuterium oxide research reactor, 72 381
Graphite-gas reactors, uranium-thorium comparisons, 13 472
Graphite lattice, experimental measurements in subcritical
reactor, 10 187-189
Graphite matnx, loss of fission products, 7 328 334
Graphite moderated reactors, see also reactors specifically
named 1 catalogue, § 561-584
advances 1n design of gas cooled reactors, 9 104-114,
119-127
burn-up calculations, 13 325-347
characteristics, 8§ 86-99 562-563
criticality studies, 12 632-642
disassembly after four years’ operation, 7 241-249
heat transfer, transient equations, for gas cooled reactors,
11 268-276
power plant, economics, 13 165-183
pulsed reactors, 10 476 486
radio element production, 19 43
reactor calculations, 12 612-622
reactor physics, 12 643-649, 662 684
sodium cooled, 7 72-81, 11 114
subcritical systems, 10 185-191
two core system, 12 623-631
Graphite moderator, damage in carbon dioxide graphite
reactor, § 131-132
G-2 and G-3 Reactors & 334-337
Hunterston, 8§ 425-427
liquid metal fuel reactor, 7 190-193
radiation effects, 7 75-79, 282-327
m small core marine reactors, § 127
1 steel plant reactor, § 290-291
structure Brookhaven National Laboratory Reactor,
7 282-284
in uranium-graphite-superheated steam reactor, 8§ 405-407
Graphite piles, cobalt-60 production, 20 20-22
Graphite rcactions, uramum-bismuth fuel system 7 190-
193
Graphite reflector, steel plant reactor, § 290-291
Graphite lziesearch Reactor, Brookhaven National Laboratory,
8 56
Graphite shield, Zero Energy Uranium System, 12 101-102
Graphite side reflector, deuterium oxide research reactor,

12 383

Graphite-uramum lattices, buckling, two group analysis,
12 733

Graphite-uranium materials, dispersion type fuel element,
7 396-401

Greece reactors, 8§ 578

Green function, homogeneous reactor, 16 566 569

Greenland, radioactive deposits, 2 555-559

Grey cylinders, neutron density distribution, 76 669

Grid-plenum assembly, Experimental Breeder Reactor-2,
9 328-329

Ground, contamination hazard, fission product release, 11 160

Ground state rotational band, even-even nuclei, systematics,
14 90-100

transition probability ration, even-even nucler 14 95-97
Ground Test Reactor, USA, 8§ 569
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Groundwater, flow studies, use of radioisotopes, 20 158-165
movement studies, determination by radioisotopes, 79 334
radium 1n, USA, 2 153-157
uramum 1, £ 126-129,

200-202, 207-209, 312

Group constant tolerances, reactor calculations, 16 492-495

131-132, 135-139, 148-177,

Haematopoietic, see hematoporetic
Haemoglobin, absorption spectra in water, 22 480-481
1ron-59 mvestigations, 19 92
radiolability wn vitro, 22 479482
Haemorrhage, autoallergic origin, radiation sickness, 22 483-
487
Hafmium, electrorefining, 4 322-324
gamma ray spectrum, 15 141, 144
occurrence, 2 87, 109
resonance absorption integral value, 76 38
separation from zircomum, 2 18, 4 271-275
solvent extraction, organophosphorus compounds, 28 297
Hafnium 1sotopes
hafnium-175 and hafnium-181, specific radioactivity when
irradiated to saturation in constant flux of thermal
neutrons, 23 230-237
hafnium-1883, new 1sotope, 14 206-208
Hafnium membranes, highly enriched, uranium-water reactor,
12 443-445
Hafnium uranmium, corrosion, § 208-209
Hair, radiation effect on, 22 252-254
Halden Reactor, Norway, § 579, 9 255-263, 11 92-100
Half-life, see individual 1sotopes
Half-wave, truncated, heat transfer in round duct, 7 664-665
Halide 1ons, effect on water decomposition, by radiation, 29 16
Halogen, 1sotopic exchange, radiolysis of halogenated organic
molecules, 20 195
Halogen phthaleins, 1sotopic exchange reactions, £0 142-144
Halogenation, induced by radiation, 19 64
Halogens, delay of neutron activities, 15 384-391
Hand pollution, dosimeter characteristics, 14 475
Handling devices, EDF-1, § 364-365
for operating, G-2 and G-3, 8 332-333
Handling limitations, thormum-228, uranium-233, -235, -238
and plutonium 239, 13 240-249
Hanford, chemical analysis, method, 28 436-440
Hanford Reactors, USA, 8§ 563
Hardness measurement, mineral identification, 3 528-534
Harwell, thermonuclear research, diagnostic techniques,
32 365-378
Hastelloy, corrosion in molten fluoride systems, 7 229-234
Hastelloy-X, irradiation study, tensile tests, 7 507
Hazel Reactor, UK, 8§ 581
Health defects, rendering mdividual unsuitable for work with
radioactive materials, 23 254
Health hazards, see also contaminants, health physics,
radiation dose, radiation exposure, radiation hazards,
radiation imjury, radiation sickness reactor safety
cobalt-60 handling, 20 23-25
engine wear measurement, 1n moving vehicles, 19 144
fission product release, 11 157-170
gold-198, concentration and dilution factors dunng flow
measurement studies, 19 331
high energy machines, 23 290-294
internal exposure to 1sotopes, 23 283-289
1sotopes, 1n petroleum industry, 23 263-268
nuclear ships, § 176177 218-219
plutonmum handling, 23 206-210
production wastes, 78 331-332
radium handhng, 23 204
regulations for handling 1sotopes France, 23 241-243
sodium-24, 19 8
television receivers, 23 262
thorium compounds, 23 227-228, 302-305, 313-323
uramum-235, processing, 17 555-573
uranium compounds, 23 200, 255-257 302-305, 332-333
1 uranmum mines and mills, 28 195-201
Health physics, see also health hazards and radiation protec-
tion data, reactor disassembly, 7 243-246
instrumentation, 28 404-407
small atomic energy establishment Norway, 27 37-39
uramum handling, 713 597-598 23 255-257, 330-333
Health and safety, Canadian operations 21 19-24

9 Group system of constants, for plutonium 239, uranium-235
and -238, 12 8-9

18 Group system of constants, for uramum-graphite enriched
reactor, 12 639

GTR reactor, see Ground Test Reactor

Gvosdover effect, 31 72-78

employment examination, Nuclear Energy Centre, Belgium,
21 68-69
operational experience, 21 3-73
Heart, activation i frog with potassium-42 and sodium-24,
24 189
metabolism of organophosphates, phosphorus-32, 25 39-44
phosphate transport, phosphorus-32, 24 116
Heart activity, radioisotope effect, 24 189
Heart defects, krypton-85, 19 85-86
Heart disease, congenital, krypton-85 test for circulatory
shunts, 26 99-102
Heat, from contained nuclear explosions, § 293-299
from nuclear explosion, 8§ 304-305
spontaneous generation in radioactive waste, 18 8-12, 24,
51, 53
Heat conductivity, fuel elements, calculations, ¥ 605-612
role of, 1n plasma heating, 31 50
Heat costs, nuclear production, § 108-110
Heat cycle, Indian Pownt, 8 488
Heat effect, swelling of wrradiated uranium, § 548 554
Heat energy, balance in a plasma, 31 48-52
Heat exchange, sodium cooled thermal reactor, 9 155-138
water boiling in channels, water-water reactors, 7. 809-811
Heat exchangers, boiling water reactor, § 157-159
EDF-1, 7 591-604, 8 362-363, 365, 18 367
and fluid flow, Dresden, § 518-519
horizontal compared with vertical, marine reactors, 8§ 136—

liquid metal to water, Dounreay Fast Reactor, 9 321-322
localization of defective components, hygrometric probe,
7 465-466
Nuclear Power Demonstration-2, § 317-319
Heat of fusion, aluminum-uranium and aluminum-plutonium
alloys, 6 180
Heat generation, fission products, 13 49 54
and fluid flow, Mighty Mouse, 10 57-58
Heat output, water-water reactors, USSR, 9 47
Heat removal, finned fuel cartridges, gas cooled reactois,
7 738-745
Heat shield, G-2 and G-3, 8§ 335-336
Heat source, distribution, nonumform enriched reactor,
16 677-679
plutonium, value and costs, 13 266
Heat transfer, burnout tests, pressurized water 1ieactors,
7 765-769
convection, round duct, 7 658-661
convection-free heating surface-to-boiling liqud, 7 802-809
coolant hiquid suspended 1n gas or vapor, 7 824 825
diphenyl, deuterium oxide-natural uranium reactor, 9 89-91
finned fuel elements for carbon dioxide reactors, 7 717-724
flat duct, radial distribution function, ¥ 672-673
with sinusoidal heat flux distribution, 7 671-675
mcrease, gas-cooled reactor, 7 751-757
between hquid-flmdized bed and container wall, 7 678-683
ligmd metal flowing in pipes, 7 132-138
longitudinally finned fuel cartridges, 7 701-716
radial distribution function, flat duct, 7 672-673
reactor channels, water-water reactors, 7 801-802
1in round duct with sinusoidal heat flux distribution, 7 657
theoretical considerations, 7 605-683
transient, fuel elements, 7 605-612
transient equations, gas-cooled graphite reactor, 17 268-276
solid moderated reactors, 11 274
in tubes, mntense, 7 676-677
Heat transfer coefficient, E1.-3 Reactor, 7 774-780
liquid and liquid metals, 7 613-618
Heat Transfer Reactor Experiment, USA, § 32-33, 573
Heat treatment, temperature effect on neutron induced
changes 1n graphite, 7 309-311
Heating by nuclear power, § 220-237
ohmic, helium plasma, 32 197 200
plasma, 32 187-192
Heating element, high pressure water circwmit, 7 454
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Heavy concrete, physical properties and tests, § 403-414
Heavy 10n linear accelerator, Berkeley, 14 158-164
Heavy 10n reactions, 14 151-164
Heavy water, see deuterium oxide
Heavy water reactors, see deuterium oxide reactors
Heidelberg techmques, contact irradiation with cobalt-80,
26 377-380
Hehaty, leptons, 30 54
neutrimo, 30 55
Helium, cooling system, R-8 Reactor, Sweden, § 246
elution from xenon and atmospheric gases, 20 43
extraction of gaseous fission products, 7 498
wron meteorites, 29 364-365
purtfication circuit deuterium oxide EL-1, EL 2, and EL-3
reactors, ¥ 421-425
relative electron stopping power, 21 105
thermal conductivities of mixtures with krypton and
xenon, 7 697-700
uramum to can, thermal resistance, 7 688
Helium cycle, FR 2 Reactor, 70 146-153
Hehum discharge, longitudinal electric field, 32 353-357
Helium 10n energy, 15 296-298
Helium 1sotopes
helium-3, 1n nuclear recoil labeling, organic compounds,
20 87-90
helium-4, lithium-6 reaction, angular distribution 1n, 7§ 15
p1 supra zero particles, photoproduction, 3¢ 140
Helium plasma, 1onization and ohmic heating, 32 197-200
Hematological effects, low level irradiation in man, 23 191-194
Hematopoietic cells, transplantation of, 23 17-20
Hematopoietic o1gans, radiation effect on, 22 441-443
Hematopoietin, factor reducing radiation sickness, 23 71-72
Hemodynamics and radiocardiography, 26 83-93
Hemoglobin, see Haemoglobin
Hemolysin formation, 23 79 83
chemicals effecting 23 81
mm X irradiated rabbits, mjected with sheep red cells
23 79-83
Hemopotesis, tritiated thymidine in deoxyribonucleic acid,
25 190-198
Hemorrhage, see Haemorrhage
Hepatic bilharziasis, liver function test, using Rose Bengal
10dine-131, 26 150-152
Hepatic circulation, radiocollolds 1n study, 26 153-161
Hepatic metabolism, factors regulating, carbon-14, 25 65-66
Heptane, irradiated paramagnetic resonance spectrum,
29 139-140
Herald Reactor, UK, § 581
Heredity, biochemistry and radiation, 22 380-381
radiation effect, 22 374-382
Hermex, mercury process for metal separation, 77 398
Heterogeneity, core fuel burn-up studies, 13 376-396
Heterogeneous fuel elements, high temperature reactor,
7 748-749
Heterogeneous medium, passage of neutrons, 716 601-610
Heterogeneous non-absorbing medium, diffusion coefficients,
16 602-608
Heterogeneous reactors, see also reactors specifically named
1n catalogue, 8§ 561-584
diffusion theory, variational principle, 72 48-61
exact treatment of neutron flux spatial distribution,
17 611-626
fine structure calculations, 76 644-649
fuel loading and unloading, 7 582-590
gas-cooled packed-bed fuel assembly, 7 746 747
mmherent stability, 71 249-250
parameter calculations, 16 611-649, 630-632
thermal utilization exact treatment, 16 617-620
1, 2, 8, 4, 5, 6, Hexachloro-cyclohexane, gamma isomer
prepared by, 29 412
photo mmitated reaction, 29 412-414
Hexadecane-carbon tetrachlonde, irradiation, 29 121
Hexafluorides, tungsten, osmium, iridiam, uramum, neptu-
nmum and plutonium, electron diffraction, 28 128
Hexane, oxidation, chemical kinetics, 20 139-141
Hexoestrol, trittum labelled, metabolism 1n ruminants,
27 104-109
Hibernation and radioresistance, 23 76-78
Hibernation, radiation effect, during, 23 52
HIFAR Reactor, see High Flux Australian Reactor
HIFI Reactor, see high flux intermediate reactor
High boron steels preparation and properties, § 396-402
High-compression plasma experiments, without external axial
shocks, 31 332-339

High-current discharges, cloud chamber studies, 31 354-355
discharge tube assembly, 31 366-367
electrons producing hard X-rays, 31 363-364
gas pressure and discharge current effects, 31 369-370
hard radiation, 31 353-354
heavy gases, 31 351-352
neutron emission, 31 365, 367-368 372
neutron producing in metal-walled chambers, 31 357-358
with nonconduction walls, 31 348-354
nuclear emulsion studies, 37 361-363
1 a plasma, 81 348-355, 357-364, 366-373
theory of plasma column contraction and oscillations at
high rates of current rise, 31 358-361
High-energy machine, physics, UK, 30 130-142
High-energy neutrons, see fast neutrons
High-Flux Australian Reactor, § 565
High-flux epithermal research reactor, 70 60-64
High-flux intermediate reactor, 8 580, 583-584, 10 296-320
High-flux research reactor, Canada-India Reactor, 10 157-173
Mighty Mouse, 10 48-59
WWR-M, 10 352-357
High-frequency plasma, electron oscillations, 37 99-111
High-ntensity pulsed neutron source, 74 266-282
High-level gamma dosimetry, 27 199-208
High-Power Research Reactor, NRU, Canada, 8§ 565, 10 128-
139, 11 373-379
High-temperature gas cooled reactors, 9 289-305
High-temperature pinch, 31 43-56
High-temperature plasma, absorption of electromagnetic
energy, 31 118-124
dielectric properties 1n a magnetic field, 37 122
hydromagnetic shock waves, 31 230-237
High-temperature reactors, § 23-39, 279-280
breeding and conversion, 13 416-425
Tuel elements, 7 748-750
gas-cooled, 9 289-305
pebble-bed, 9 306--309
Zenith, 9 310-315
High-thermal flux research reactor, USSR, 10 352-357
Hilac-Berkeley heavy 1on lhnear accelerator, heavy ion
reaction, 14 158-164
Hill-Wheeler, penetrability function, 15 182
Hinkley Point Power Station, UK, 8 434-449, 581
Histamine, protector against radiation damage, 23 42
Histamine-carbon-14, distribution and fate in rat, 25 5-11
Histidine, 1n 1rradiation 1 phosphoglucomutase, 24 39-41
Histone—iodine-131 labelled calf thymus, 26 170-172
Hold-down plate, Enrico Fermi Fast Breeder Reactor,
9 347-377
Holdup tank, coolant circuit, Saphir Reactor, 710 200-201
Holmium 1sotopes
holmium-160, radiation properties, 14. 196
holmium-166, specific radicactivity when irradiated to
saturation 1n constant flux of thermal neutrons,
23 230-237
Homogeneous assembly, Zero Energy Reactor, 8§ 58
Homogeneous fuel elements, high temperature reactor,
7 749-750
Homogeneous method, control rod effect, 11 535-539
Homogeneous mixtures, Doppler self-shielding factor, 16 652-
654
Homogeneous Reactor Expeniments, USA, § 29-30, 567568,
9 509-527
Homogeneous reactors, see also aqueous homogeneous reactors,
fluid fuel reactors, and reactors specifically named 1
catalogue, 8§ 561-584
aqueous uranium oxide, 10 megawatts, Czechoslovakia,
9 441-446
characteristics of, 8§ 566-568
Green function, 16 566-569
inherent stability, 17 245-248
long term reactivity change, 13 154-158
multigroup diftusion equations, 16 574-575
physical data for design, 13 152-158
pulsed sohid reactor, 10 476-486
single region, aqueous thorium oxide slurries, ¥ 34-38
Homogeneous resonance integral, 16 172-173
Homogenmization of absorber, self-shielding effects, 16 650—
662
Homopolar generator to supply sodium pump, 7 82-87
Homopolar 1, plasma device, 32 155-160
Honeycomb Critical Facility, 8 576
Horace Reactor, UK, 8§ 569
Horizontal pressure-tube reactor 7 555-560
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Hormones, influences on phosphate transport, 24 117
somatotrophic effect on bone metabolism phosphorus-32,
25 286-290
Horse beans, phosphorus uptake, 27 170-171
Hot atom chemistry, relationship to radwation chemustry,
20 195-196
Hot cells, Windscale, 17 599
Hot exchanger for low-pressure, high-temperature water loop,
7 445-447
Hot radical and 1on-molecule reactions, 29 387-388
Hot rolling, zirconium processing, § 52-53
HRE-1, see Homogeneous Reactor Experiments
HRE-2, see Homogeneous Reactor Experiments
HTRE, see Heat Transfer Reactor Test
Huggins’ constant, change by wradiation, 29 183-184
Hugoniot-Rankline equations, reactor containment, 77 86-87
Hull design, nuclear powered vessels, 8§ 124-125, 190-197
Human, whole body, beta and gamma exposure, 78 320-323
Humates, see humus
Humboldt Bay, advanced boiling water reactor plans, § 546,
550
Humaic acids, see also humus
i coal, 2 418
uranium sorption, 2 424-427
Humidity measurements, by transmission of thermal neutrons,
19 34-35
Humus, significance 1n uranium enrichment, 2 182-191, 271
Hungary, chromium deposits, uranium-bearing, 2 396-401
exhibit at the Second UNICPUAE, I 453-456
reactors, 8§ 578
uramum, 2 186, 271, 328, 388 401, 564-568
Hunterston Power Station, 6 362-369, 8§ 424-433, 581
Hydraulic conveying of fine coal, investigations using bromine-
82, 19 338-341
Hydraulic experiments, pressurized water reactors, 7 758-773
Hydraulic fracturing in petroleum industry, studies using
zinc-65, 19 347
Hydraulic stability, reactor fuel elements, 7 781-783
Hydraulics, homogeneous reactor project France, 9 420 424
radionuclides 1n samtary engineering, 19 333-336
Hydrazine, formed by wrradiation of ammoma, 29 321
removal of dissolved oxygen from coolant, Shippingport,
8 71-73
synthesis by fission energy, 8§ 259
Hydride moderator elements, gas-pressure bonding, 7 573
Hydrnides of uramium, 6 42, 311
i zircaloy-2, 6 238
zircomum-uramum-hydrogen alloys, 6 111-115
Hydnding, effect on corrosion resistance zircaloy-2, § 242-244
Hydro Critical Facility, 8§ 576
Hydrobiology, 1sotopes in solving problems, 27 200-207
Hydiocarbons, continuous hydrogen determination, by beta-
ray absorption, 19 288-290
cracking effects of radiation, 19 64
gases, radiolysis of, 29 124-128
irradiated, paramagnetic resonance spectra, 29 217-219
sulphination, effect of irradiation, 29 214-215
sulfoxidation induced by radiation, 29 162-170
sulphur and lead determinationin, with tritiom bremsstrah-
lung, 19 23-24
unsaturated, irradiation of, 29 113-114
uranium, association with, 2 81-82
Hydrochlone acid, produced wath radiolysis of aqueous
chloroform, 29 72-75
Hydrocyanic acid, by mrradiation of methane and ammomna,
29 317-321
by wradiation of methylamine, 29 319-320
Hydrodynamic problems, reactor containment, 17 85-91
Hydrodynamic stability, natural circulation boiling, 7 790-791
Hydrodynamic of contained nuclear explosions, § 293-298
Hydroelectric power, combined with nuclear power, economics,
13 561-568
survey, 13 524-525
Hydroelectric resources, Uruguay, I 182-189
Hydrofluoric acid, concentration by electrodialysis, 17 204
Hydrogen, atomic, total cross section, elastic scattering,
32 107
atomic and molecular 1onization, cross sections 32 107
1n carbohydrates, mnfrared studies, 20 251-258
continuous measurement in hydrocarbons by beta ray
absorption, 19 288-290
cross sections, total, in zirconium hydride, 16 299
density, 18 203
determination by X-ray absorptimetry, 19 279-283

distribution m titamum and zircomum by application of
tritium, 19 224-225
electron triplet production, 30 250-252
free atom collision 1n thermonuclear research, 32 405-408
high-energy, produced by nuclear reaction, 29 326-330
1sotopes, see deuterium and tritium
1sotopic exchange between diborane and tetraboiane,
20 225-227
from methane using nuclear heat, § 275-276
neutron scattering, para and ortho, 16 223-228
neutron slowing down, 16 372-376
path in photosynthesis, tritium, 24 27-29
production by fission energy, § 260-261
radiolytic recombmation with oxygen, in aqueous fuel
solution, 7 5-7
reactivity 1n aqueous solutions ol copper sulfate and
sulfuric acid, 7 5-7
reduction of uramum trioxide to uranmmum dioxide, 4 37-38
relative electron stopping power, 21 105
source of photopions, 30 206-207
spectrographic determination i metals, 28 589-592
thermal diffusion in zircaloy-2, 6 235-239
total cross section for neutrons, 30 137
transfer in hiquid sodium, 7 72
urantum hexafluoride reduction, 4 198-201
uranium recovery 3 370-377
uranmium and uramum alloys, 6 111-115
viscosity, 18 203
yield 1n decomposition of thorium nitrate solution, 7 6
zircontum alloys 6 236-239
Hydrogen atom, dynamics in water, 16 309
collision cross sections, 32 405-408
Hydrogen bubble chambers, development and operation,
30 166-173
high energy physics, 30 164-185
Hydrogen-carbon bonds, radiolysis,
substances, 20 187-193
Hydrogen chloride—chlorine 36, latent fingerprint detection,
20 166-187
Hydrogen fluoride, molecular properties, 28 130-138
monomer, line wave numbers, 28 130-135
polymer spectrum, 28 135-137
spectroscopic constants, 28 130
vapor phase complexes, 28 137-138
Hydrogen fluoride-chlorine trifluoride, binary system, 17 482
Hydrogen fluoride-uranium hexafluoride, binary system,
17 482-483
Hydrogen gas, evolution, gamma dosimetry, 21 201
Hydrogen 10ons, diatomic dissociation, 32 398-404
Hydrogen-metal, reactor shields, 13 21-30
Hydiogen peroxide from alpha radiation of water, 29 5-8,
20-22, 24-29
barley seed and mitosis, effect on, 27 220-221
fuel stability, aqueous homogeneous reactors, 10 416-417
wrradiation of imndigo carmne solution, 29 101-102
precipitate, uranium production, 4 17
water decomposition by radiation, effect on, 29 16
Hydrogen sulfide, association with uranium deposits, 2 227—
228
corrosion of steel, 20 179-182
gaseous behavior 1n nuclear reactor, 29 371-372
uranium reduction by, 2 437-443
Hydrogeneous media, phenomenological model of moderation,
16 228-230
Hydrological tracing, groundwater flow studies, 20 162-165
Hydrology, runoff prediction from snow packs, cobalt-60
gamma rays, 19 335
Hydromagnetic disturbances, large amplitude 1n a plasma,
31 221-224
Hydromagnetic equation, 31 200
Hydromagnetic equilibria, elementary properties, 31 190
Hydromagnetic shock waves and equilibria, 31 190-237
Hydromagnetic waves, 31 90, 125, 226
Hydrothermal intrusions, ancient limestones, oxygen 16 to
oxygen-18, 271 228
Hydrothermal solutions, uranium transportation by, 2 311-
312, 432-444
Hydrothermal theory, uramum deposits, origin of, 2 80,
333-334, 379-387
Hydroxide, concentration, electrodialysis, 17 204-205
Hydroxyapatite, crystalline structure, 24 170-188
skeletal fixation of strontium, 24 197-200
Hydroxyethylethylenediaminetriacetic acid, use 1n plutonium
powsoning 23 287

deuterated organic
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8-Hydroxyquinoline, reagent for polomum, 28 151-155
8-Hydroxyquinoline sulfonic acid, chelating agent in radio-
chemaical separation, 28 52-54
5 Hydroxytryptamine, see serotonin
Hygrometers, 7 458-467
dew-pownt, 7 459-466
electrical, 7 460
Hygrometric monitoring, reactor cooling gases, 7 458-467
Hyperon reactions, 30 193-194
from negative muons, 30 165
Hyperthyroidism, see also goiter
factors in treatment with 1odine-131, 26 427--432
10dine-131, uptake in cortisone, and bacterial toxin injected
ammals, 25 266-267

TAEA, see International Atomic Energy Agency
ICRU, see International Commission on Radiological Units
Idaho, beryllium deposits, 2 29, 32
urantum deposits, £ 15, 219-222
zircomum reserves, 2 18
Identification, metals, 3 538
minerals, 3 527-539
particles 1n emulsions, 30 22-24
secondary particles, 30 24-26
IEAR, see Institute of Atomic Energy, Brazl
Igneous minerals, uranium content, 2 513
Igneous rocks, composition of, 2 256-257, 259-265
thorium deposits in, 2 93
uranium deposits 1n, 2 15-16, 37, 310-311, 531
Image current, 31 45
Immune status of irradiated mice, modification, 23 5
Immunogemc properties, radicantigens and 1adiovaccines,
26 348-349
Immunological reaction of host against foreign bone marrow
graft, 23 17
Impact strength, magnesium, § 161-163
Implosive heating, utilization of, 31 12
Impurities, effect in boron trifluoride counters, 14 325-330
radioisotope and labelled compound production, 20 67
Impurity diffusion, ordered alloy, 20 113-115
Inclusions, sintered uranium, 6 427428
Income compared with energy consumption, by nations,
1 396-397
Inconel-702, wrradiation study, tensile tests, 7 507
Inconel-X, wrradiation study, tensile tests, 7 507
Inconel systems, corrosion in molten fluorides, 7 224-234
India, atomic energy in power programme, I 89-101
beryl deposits and minmng, 2 107-108
beryl production, 2 22, 107
coal reserves, I 98-101, 405
exhibit at the Second UNICPUAE, 1 456
monazite sands, 2 713-719
nuclear power station, 150 megawatt, estimated cost, 1 96
power forecast, 1 91
prospecting of beach sand, 2 103-105, 714-715
reactors, 8§ 568, 578, 9 128-133, 10 232-236, 12 431-434,
580-584, 13 120-128
thermal power stations, costs, 1 92
thorium deposits, 2 101-102, 105-108, 120
uranium deposits, 2 100-102, 120, 696-708, 709-712
zirconum deposits, production, and reserves, 2 108-109
India-Canada Reactor, international co-operation, I 355-358
Indian Point, nuclear electric generating station, § 483-491,
545, 550
Indicators, radiocactive,
24 263-273
Indigocarmine, action of X-rays and alpha particles of
aqueous solution, 29 99-106
Indirect cycle, boiling water power reactor, Belgium, 9 64-
73

quantitative staining reactions,

Indwuum, cross sections, absorption, 16 36
1on-exchange behavior, 20 210
resonance absorption, integral values, 16 38
Indium foil for fast neutron detectors, 23 292
Indium 1sotopes, 14 209 211
indium-114, thermal diffusion 1n zinc, single crystals, 19 195
Indium-plutonium alloys, 6 186
Indium-zirconium alloys & 83-105
Induction heating tests, Organic Moderated Reactor Experi-
ment 9 480

Hypo, high power water boiler reactor, USA, 8§ 566

Hypoglycemic compounds, action in depancreatized dog
glucose—carbon-14, 25 282-285

Hypophosphate, separation of thorium, zirconium, and
niobium, 28 143-147

Hypophyseal destruction, with yttrium-90, 26 399-401

Hypophysectomy, erythropolesis effect, 24 87-88, see also
pituitary

proton and helium 1on induced, 1 mammary cancer,
26 323-325

Hypotaurine-sulfur-35, synthesis, 20 85

Hypothalamic radiation, 26 321-323

Hypoxia of tissues in chemical protection against radiation,
23 42-43

Industnal applications, 1sotopes, 19 3-366, see also specific
apphications and 1sotopes
radiation, radiation protection, 23 259-268, see also health
hazards, radiation protection
Industrial boilers, capacity, relationship, and units added
1945-1956, § 268-270
nuclear fueled, § 268-273
Industrial group, United Kingdom Atomic Energy Agency,
8 3-9
Industrial heat, consumption, USA, 13 518-514
generating equipment, USA, 8§ 268
market, USA, 13 514-515
world, 713 518-519
nuclear energy, 8§ 263-274
Industrial measuring equipment, using radioisotopes, 19 162~
168
Industrial medicine, Nuclear Energy Center, DBelgium,
21 68-71, see also health hazards and radiation protection
Industnal Reactor Laboratories, research reactor, 8§ 583
Industrnal utilization of low-energy photon sources, 19 169-
175
Inelastic cross sections, fast reactors, 12 19-20
Inert gas emission, irradiated uranium, §. 554-561
Inert gas system, uranium bismuth fuel, 7 203
Infiltration, uranium alloy preparation, 6 96-103
Infinite homogeneous plasma, 31 89
Infrared and far red light, mediator of radiation damage,
22 400-403
Infrared spectra, normal and deuterium labelled sugars,
20 253-256
Infrared spectroscopy, heavy water monitoring, 28 622-628
Infrared studies, hydrogen in carbohydrates, 20 251-256
Inhalation, particles, distribution of, 23 285
uramum and thorium oxides, 23 302-305
Inhalation hazards, evaluation, 23 306-312
particle size and radioactivity, 23 307
uranium plants, 23 257
Inhalation toxicity, insoluble radioisotopes, 23 285
Inhomogenerties, effect Zero Power Reactor-3, 12 129-131
Inhomogeneity measurements, irradiation of structural
matenals, 79 118-119
Inhour equation, coupled reactor, 12 187
water uranium, shghtly enriched reactor, 12 471
Inorganic reactions, irradiation of aqueous solutions, 29 8-10
In-pile, irradiation experiments, 7 537-543
loops, 7V 499-547
pressurized water reactors, 7 505-529
oxidation, reactor graphite, 7 305
tubes, pressurized water reactors, ¥ 507-513
Insect control, studies using radionuclide tracers, 19 335
Inspection and maintenance of Windscale and Calder Hall
reactors, 10 500-517
Inspection objectives, reactor safety, 11 19-20
Instability, uranium, irradiation induced, 6 55-59
Institute of Atomic Energy, Brazil, 8§ 569, 10 259-264, 532-
544
Institutional and geographical factors, nuclear power costs,
13 500-501
Instrumentation, Calder Hall § 420
fuel processing plant, 17 14-23
health physics 23 404407
neutron flux, 77 498-508
nuclear, 14 239-489
Shippingport, 8 81-83
radon and radon daughter products, 23 195-201
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Reactivity Measuring Facility, 13 78
safety system, R-3, Sweden, § 248-249
sodium air reactions, 11 177-180
Instrumentation stability, direct cycle, boiling water reactor,
9 271-272
Instruments, prospecting, 3 32-83
radiometric preparation of, 27 84-100
Insulators, solid, transient conductivity induced by radiation,
29 337-338
Insulin, action 1n depancreatized dog, glucose-carbon-14,
25 282-285
tritiated, o» vivo experiments, 25 230-234
Insurance, radiation injuries, 711 15
Integrated unmoderated nuclear power plant, 9 323-347
Integration 1n regions of blanket, BR-1, USSR, 12 7
Intense gaseous discharges, 31 305-314
Intensity, ommdirectional cosmic rays, 30 98-105
Interaction, Fermi umiversal, 30 57-58
Interactions, nucleons, 30 26
of particles, indirect, 30 41-42
reactor shielding, 13 3-5
weak, 30 50-58
weakly coupled reactors, 12 192-195
Interface contact, polyzonal spiral fuel elements, 7 733-735
Interface reactions, see solid-liquid interface studies
Interface temperature drop, uramum-to-can thermal resis-

tance, 7. 684

Interfacial area, immaiscible liquids, measurement, 20 168—
172

Intermediate energy spectrum, reactors, see intermediate
reactors

Intermediate neutron spectrometer, 14 252-257
Intermediate reactor for obtaining high intensity neutron
fluxes, USSR, 10 296-320
Intermediate reactors, 10 309-313, 12 142-150
characteristics of, § 574-576
Intermediate water moderated reactors, calculation methods,
10 309-313
Intermetallic diffusion, tracer studies, 20 108-112
Intermixing heating, in the stable pinch, 31 89
Internal friction, irradiation effect on metals, § 461-464
Internal pressure loads, reactor containment, 77 67-69
Internal water cavity systems, critical dimensions, high flux
intermediate reactor, 10 301-306
International Atomic Energy Agency, Educational facilities,
1 305-308
exhibit at Second UNICPUAE, 1 480
International Commuission on Radiological Protection, 21 3—4
internal dose recommendations, 21 8-14
maximum permissible levels recommendations, 21 5-6
research problems, 21 6-7
International Commussion on Radiological Units, measure-
ments program of, 21 8§1-83
International Conference on the Peaceful Uses of Atomic
Energy, 1958, opening proceedings and summary, I 37—
50, 436-442
International cooperation in science, I 430-435
International Electrotechnical Commission, 21 78
International Orgamization for Standards, 21 77-80
International standards, see standards
Internucleon regions, 14 6
Todide, effect on thyroxine biosynthesis, 25 292
Iodide zirconium, tensile properties, arc melted, hafnium free,
5 27
Todination and exchange moniodotyrosine, 25 226-229
Todine, beta decay, 15 151
in cooling water, Brazilian swimming pool reactor, 10 535
delayed neutron activity, diffusion of fission products from
graphite, 7 328-334
diffusion 1n atmosphere, 18 250-251, 270
excilation functions, 15 152-153
gamma, ray spectra, 15 150
radioactive, absorbed by silver reaction, 78 187-189
production, 20 54-55
rate of loss from graphite, 7 328-329
solvent extraction, 20 203-205
use in forming carbide coatings on graphite, 7 374-378
Iodine 10dide solution, irradiation with alpha particles,
29 21-23
Todine 1sotopes
half lives and 1nitial activities 15 388
1odine-124, antibody label, 24 237
1odine-127, cross sections, reference standard, 75 50
1n measure of thyroid function, 26 37-41

10dine-128, gamma radiation, 74 181-183
medical diagnosis, 19 84
10dine-129, cross sections, absorption, 16 14
cross sections, low energy neutron, 16 153-154
production by fission, 20 43
thermal neutron capture, 76 57-58
10dine-130, cross sections, effective, 16 57-58
production by neutron irradiation of 1odine-129, 20: 43
10odine-131, activation energy for fast diffusion process,
refractory matrices, 7 830-331
activity remaiming in graphite after heating, 7 330-331
albumin, central nervous system, 24 243
antibody label, 24 236-242
in autoradiography, 26 208-212
biological monitoring, airborne fission products, 718 516—
518
casemn, proteolysis by Escherichia colr, 25 140-142
clinical applications, 26 281-287
concentrations 1n water, milk, and grass, Windscale
mncident, 718 302-306
cross sections, absorption, 16 14
determination 1n urine, 21 38
diffusion from, and retemtion 1n, graphite at 2400°C,
7 330-331
direct gamma spectrometric analysis, biological sample,
28 432-433
effect of administration on thyroid gland 1n rat, 22 213~
218
endemic gortter, studies of, 26 56-59, 71-75
extraction from telluric acid 19 44
fatty acid chromatographic determination, 24 274-281
flow studies 1n high speed paper machines, 19 14-15
in groundwater flow studies, 20 158-161
groundwater studies, 19 334
histone, calf thymus, 25 170-172
human serum albumin, cerebral blood kinetics, 26 186—
190
induction of thyroiditis, 26 433-439
1onizing intensity at a distance of one meter, 23 230-231
1sotopic exchange, duodofluorescein and potassium 1odide,
20 142-144
longitudinal mixing of water in pipes, 19 333
Lugol gram stain, 24 264
measurement of blood flow rate, 26 119-123
measurement 1n human body, 23 107-108
medical diagnosis, 19 84-85
metabolism effect, pineal hormone, 25 243-251
metabolism of plasma proteins, 25 111-114
methyl 1odide, inhalation radiocardiography, 26 83-98
micro determination in mulk, 718 508-511
monitoring 1n gas waste stream, 23 416-417
new scintigram technique, measurement in thyroid,
26 42-48
passage 1n pregnant rabbits 24 119-121
pathologic effect on thyroid in sheep, 23 287-288
penetration depth of floc particles in sand filters, 19 334
petroleum industry, drilling operations, 19 342-343
produced by wrradiation of telluric acid, 28 177-179
protein pools, 25 102, 106
radiation capture curves, thyroid dysfunction, 26 62-68
radiocolloid, 1n study of hepatic circulation, 26 153-156
recovery from fuel, 17 109
Rose Bengal and diodrast, 26 128-145
short-lived fission products from distillation of, 20 42-43
solvent extraction of 1odine, 20 203-205
synthesis, semi-fimished 1sotope processing, 20 70
thyroid cancer studies, 19 91-92
m thyroid diseases, 26 18-36, 42-48, 56-59, 71-75,
427 432, 440443
thyroid diseases, diagnosis and therapy, 19 50
thyroid regulation by cerebral cortex, 24 221-228
thyroid uptake, 25 266-267
thyroid uptake after administration of triiodothyronine,
26 10-12
thyroxine excretion, effect of lipids, 25 278-281
thyroxine synthesis, in thyroid, 25 291-297
tissue utilhization of thyroid hormone, 25 258-265
truodothyronine suppression test, diagnosis of toxic and
nontoxic goiter, 26 60 61
visualization of internal body structures, 26 258-265
1odine 132, contammant, human body 1adiation, 23 107
1onmizing 1intensity at a distance of one meter, 23 230-231
lubricant mixing, testing efficiency of, 23 265
measurement of thyroid function, 26 49-55
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Todine 1sotopes (continued)
1odine-133, actwvation energy for fast diffusion process,
1efractory matrices, 7 830-331
activity remaining in graphite after heating, 7 330-331
antibody label, 24 237
10odine-135, effect on reactor power rise, § 91
1onizing intensity at a distance of one meter, 23 230231
purification, 9 436-437
10dine-136, beta and gamma ray spectra, 15 470-471
1odine-137, delayed neutron, emission data, 75 375
fission by-product, Shippingport reactor, § 33
10dine-138, specific radicactivity when wrradiated to satura-
tion 1n a constant flux of thermal neutrons 23 230-237
Iodoform, effect of gamma radiation on, 29 850-351
p-Iodophenoxy acetic acid, translocation and transformation
n plants, 27 68-73
Ion chamber, boron-10 trifluoride, fast reactor, 12 267
low energy, 23 292
Ion collisions, computations of effect of distance 31 77
effect on containment, 31 68-71
Ton current density, effect of distant collistons, 31 77
Ion cyclotron oscillations, 31 288-291
Ion cyclotron period, 31 112
Ion cyclotron resonance 31 282-287
heating of a plasma, 31 112-116
magnetic beach region 31 285
neutron production, 31 287
plasma loading, 31 285-286
power absorption, 31 284
Ion cyclotron waves, 31 284
generation 1n a plasma, 31 129
Ton dose, 21 101-103
Ion-electron oscillations, 31 101-102
Jon and electron temperature, 1n a plasma, 31 94
Jon exchange, see also anion exchange and cation exchange
antimony 20 209
brown coal, 1in treatment of waste, 18 74 75
cesium, 20 210-215
indium, 20 210
1norganic decontamination of wastes, 18 154-155
kinetic studies, 1n lapis lazuli, 719 39-41
lithium, 4 598-599
metallic zinc and different electrolytes, 28 64-65
muscle and nerve activity, 24 127
neptunium recovery, 17 583-584
plutonium recovery, I7 51-52, 82, 169, 582-583
polonium separation, 28 154
purification of long lived 1sotopes, 18 82-85
purification of water, Brazillan swimming pool reactor,
10 532-538
radioactive solutions, 28 75-80
radiochemical studies of fissile and fission produced elements,
20 208-215
rare-earths separations, 28 190-192
Romanian clays, decontamination of wastes, 718 598-604
silver metal 1n different electrolytes, 28 65-67
treatment of radioactive contamination in digestive tract,
23 439-442
uranium processing, 18 146-149, 177-178
uramum purification, 17 298-299, 574-582
uranium recovery, 17 64-65, 18 146-149
uranyl acetate, 28 75-80
uranyl nitrate conversion to uranyl chloride, 4 31-32
Ion-exchange behavior, individual elements, 20 208-211
Ion-exchange capacities, hydrous oxides, 28 6-10
Ton-exchange chromatography separation of rare earths into
fission products, 20 42-43
Jon-exchange 1deality, 28 7-8
Ion-exchange membranes, see 1on transfer membranes
Ton-exchange properties, hydrous oxides, 28 3-16
Ton-exchange resins, 3 383-470
analysis of pool water, Saphir Reactor, 10 200
deuterium oxide reactors, 7 405 406
wrradiation of, 29 238-245, 246-253
pgged bed, 3 396413
plutonium processing, 17 96-106, 137-144
radioelement removal from blood, 24 143-146
resin poison, 3 387-394
uranium recovery, alkaline solution, 3 844-364, see also
ion exchange, uramium recovery, and uranium ore
treatment
resin-1n pulp method, 3 383-386
uranyl phosphate system metal complexes, 3 465-470
ITon-exchange separation, 20 211-215

Ion-exchange system, effluent treatment, Merhin, 710 210-211
lon exchangers, synthetic morgamic, 28 17-23
Ion fractionation still, 1on transfer membrane, 17 205
Ion heating 1n a plasma, 37 48-52, 112-117
Ion mjection, into a 4 p1 focusing system, 31 209-240
Ion-molecule and hot radical, reactions, 29 387-388
Ton movement into yeast cell, 24 133-137
Ton reactions, heavy, 14 151-164
Ion sources, for intense gaseous discharges, 37 313-314
Ion temperatures, from Doppler broadening, ZETA, 32 61
Ton-transfer membranes, deacidification process, 17 202-203
electrodialysis of salts, 17 202-203
1on fractionation still, 77 205
nuclear chemical processing, 17 200-205
polyethylene-styrene graft copolymers formed by radiation,
29 197-198
Ion transport, across ultraviolet irradiated skin of amphibians,
22 191-200
velocity effect of distant collision, 31 77
Tonium extraction, urantum ore, 4 4243
uramum ore, alkylphosphoric acid, 4 42
Tonization, helium plasma, 32 197-200
Ionization chamber, see also specific type
EDF-1, 8 364, 377
measure of fission fragment, angular and energy distribu-
tion, 15, 404405
lonization chamber systems, neutron flux measurements,
11 498-502
Ionization cross sections, atomic and molecular hydrogen,
32 107
Ionization intensity, 1sotopes at one meter distance, 23 230-
231
Tonized air, corrosion of structural metals, 6 284-287
lomizing power, distant collisions 31 75-80
Ionizing radiation, ageing effects i mice, 22 46 56
graphite oxidation, 7 304-305
Tonizing Radiation Center US Army, 27 406 409
Tons, formation and fate, in radiation chemistry, 29 392-393
Tontophoresis, radioisotopes in toad 24 122-126
IR Reactor, USSR, 7 241-249, 8 573
Iran, reactors, 8§ 578
Iraq, nuclear center, 7 381-383
Ireland, reactors, § 578
Induum, gamma ray spectrum, 15 143
Indium 1sotopes
wridium-192, cross sectrons, capture, 20 33
gamma radiation, absolute dose measurement, 21 162-163
groundw ater flow studies, 20 158-161
won furnace, material flow studies, 19 9-10
movement studies, steel smelting, 19 180
so1l reinforcement studies, 19 37
specific radioactivity when 1rradiated to saturation in
constant flux of thermal neutrons, 23 230-237
weld testing, 19 51-57
indium-194, spectfic radioactivity when i1rradiated to
saturation in constant flux of thermal neutrons,
23 230-237
iridium-195, disintegration cuives, 14 190-191
Iron, angular distribution of scattered neutrons, 15 20-21
behavior in process of fused aluminum oxide, using irradi-
ated bauxite, 19 205-206
cross sections, absorption, 76 36
gamma ray production, 16 26
neutron-proton reaction, 16 25
nonelastic, 16 29
total, 16 29
transport, 16 29
in dispersed type fuels, 6§ 545
ductility, effect of aluminum, § 108
eutectic bonding, 6 636, 640
ferrous, uranium precipitation by, 2 377
gamma spectrum produced by neutron bombardment,
15 8-9
wrradiation effects, § 458, 475480
and manganese catalysts, acid leaching, 3 315
meteorites, see meteorites
neutron transport, biological shielding, 13 57-60
polarization of protons, by, 15 35
refining, metal evaporation, 4 298-300
resonance absorption integral values, 76 38
scattering of protons by, 15 35
solubility 1n bismuth, 7 142
strengthening with gamma irradiation, 19 65
transformations, 6§ 50-51
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Iron alloys, 1n concretes § 403414
magnetic properties, § 197
thermal cycling, effect of, § 289
Iron aluminum alloys, § 106-112 121-152, 245-248
Iron-aluminum base alloys, reactor components, 5§ 106-112
Iron-boron alloys, properties and preparation, § 396-402
Iron 1sotopes
iron-55, diffusion 1n single crystals of silver, 19 195
K X-ray source, 19 132
specific activity in coolant system, pressurized water
reactor, 7 428-429
sulphur and lead, determination in hydrocarbons, 19 23
wear studies, irradiated piston ring, 19 142
1ron-55-59, enrichment i Szilard-Chalmers effect 79 44
produced by irradiation of bauxite, 19 203-204
used to evaluate filtration media, 19 334
1ron-58, impurity reduction, radioisotope and labelled com-
pound production, 20 67
1ron-59, adsorption studies in flotation muill, 19 245-246
analysis of radioactive piston ring, 19 13
changes i uptake after total body X wrradiation
22 232-233
clinical applications, 26 281-287
determmation of red cell survival 24 72-73
diffusion 1n single crystals of silver, 19 195
diffusion studies in titanium base alloys, 19 187-191
engine wear studies, 19 13
erythrocytes, labeling of, 26 165-166
erythropozesis, nephrectomized dog, 24 71-76
erythropoiesis, rat, 24 86-95
erythropoietic activity in plasma and urine, 25 79-80
hemoglobin studies, 19 92
iron absorption in blood and bone marrow of wrradiated
rats, 23 91-93
lubricating o1l additive studies, 79 13-14, 69
mass transfer in flowing sodium circuit, 7 100-101
metabolism of trace metal, 24 152-156
movement studies 1n steel smelting, 19 180
semifinished 1sotope processing, 20 70
specific activity i coolant system pressurized water
reactor, 7 428-429
specific radioactivity when wrradiated to saturation in a
constant flux of thermal neutrons, 23 230-237
steel corrosion by hydrogen sulfide, 20 179
titanium base alloys, diffusion studies, 79 187-191
wear studies, irradiated piston ring, 19 142
wron-81 nuclear constants, beta and gamma rays, 14 179-
180
Iron-nickel alloys, crystallography, 6 307-309
wradiation effects, 6 307-309
Iron-nickel-aluminum alloys, corrosion, water and steam,
§ 128-141, & 245-248
corrosion resistance improvement, 5§ 141-151
Iron ore, uranium mineralisation in, 2 560-563
uramum sorption 2 426-427
Iron oxide catalysts, irradiation of, 29 312-316
Iron-plutomium alloys, 6 166, 187, 190, 196-197
Iron-plutonium oxide, cermets, 6 692
Iron-protactinium, separation on ion exchange resin, 17 222—
223
Iron-silicon-aluminium alloys, corrosion 4§ 121-127
Iron and steel industry radioisotope application, 19 9-10, 12,
67-68, 180-186, 193-198, 203206
Iron sulfate, radiolysis of aqueous solutions, 29 27
Iron-uranium alloys, 6 27, 43-48, 50-51, 98-100, 197
Iron-water neutron transport, biological shielding, 13 60 61
Iron-zircomum alloys, § 34-51, 84-85, 6 647, see also
ozhenmite and zircaloy
Irradiated aluminum and magnesium base alloys, mechanical
properties, § 196-205
beryllium oxade, physical properties, § 367-370
sintered, physical and mechanmical properties, § 361-366
beryllium oxide-uranium oxide compacts, physical proper-
ties, § 370-373
ferritic steel and 1ron, mechanical properties, 5§ 475-480
fissionable materials, physico-chemical processes, § 574586
fuel, cooling by natural convection, 7 619 641
muscle, aseptic autolysis, 27 384-400
and nonirradiated liver, 22 529-532
uranium, annealing, § 593-601
crystallographic studies, § 593-601
influence of structure and properties, § 566-573
microhardness, § 594-597
recrystallization, 5 593-601

swelling and inert g%s diffusion, 5 543-565
X-ray diffraction, §'597-599
Irradiation, see also irradiation effects
absolute dosimetry of, 21 213-219
can, R-1 Reactor, 7 561-565
desoxycytidine 1n urine, indicator of changes, 22 206-207
hardening zone theory, § 260-262
Heidelberg contact techniques with cobalt-60, 26 377-380
of intestinal tract by ingested radioisotopes, 23 284
neutron effect on graphite mechanical properties, 7 307-314
1n nuclear reactor pneumatic system, 7 561-565
quartz, producing phosphorus-32, sand movement studies,
19 349-353
of silkworm testis, egg hatchability, 22 351-359
silver, thickness determination, 19 284-286
testing of reactor materials, pressurized water reactors,
7 499-530
Irradiation control, uramum nmune safety, 21 62-63
Irradiation costs, Materials Testing Reactor, 10 72-74
Irradiation effects, see also 1rradiation, radiation effects
alummum and aluminum alloys, § 196-205, 468, 6 451—
462 677-679, 710-717
anesthetized man, biological effect of single large dose,
26 327-331
beryllium oxide, § 361-374
beryllium oxide uranium oxide compacts, § 370-373
brittle-ductile transition temperature, ferrites, 5 479
canning materals, § 514-515
cascade theory, 6 251-252
ceramics, § 308
coesite 27, § 305-307
chromium and chromium alloys § 504
copper and copper alloys, § 447, 462, 6 250-239 278-283
diamond structure, § 301-304
displacement spikes, § 253
dynamic crowdions mn atoms, 6 253
electrical resistivity, 6 254-259
electrical and thermal conductivity, 19 194
fast neutron bombardment, § 245-249
ferrites, § 479
ferritic steel and irons, § 475 480
fuel elements, § 500-520, 710-717
Sodium-Graphite Reactor Experiment, § 537-539
gamma-phase, uramum alloys, § 615-618
gas production i materials, 5§ 481-485
graphite, 7 295-327
high strength alloys, § 474
high temperature aqueous corrosion on X8001 alloy,
5 118-119
internal friction in metals, § 461-464
won and 1ron alloys, 5 84-85, 121-127, 128-151, 245-2486,
458
lattice disturbances, 6 245-247
Iithium and lithium alloys, 6 226-234, 311-312
low temperature, 6 274-283, 310-311
magnesium and magnesium alloys, § 192-205, 226-234
corrosion, § 222-224
mechanical properties of metals, 19 193-194
microtensile alloys, § 478
molybdenum and molybdenum alloys, 5§ 447, 504, 574-591,
6 334-335
nickel and nickel alloys, § 447, 458-459, 6 307-308
niobium and mobium alloys, § 506-507
noble metals, 6§ 274-283
nonmetallic fuel elements, 5§ 619-622
nonmetals, § 308
phase transformations 1n metals, 19 194
platinum and platinum alloys, 6 310
plutommum and plutonium alloys, § 504-3503,
693-696, 710-717
reactor structural materials, § 431-445
silica system, § 304-308
statistical theory, 6 245-247
steel, § 432, 448-452, 459, 468, 475-480
stored energy, 6 310-311
structural material, hardeming, § 623 624
surface reactions and corrosion, 19 194
theory, 6 245-247, 250-273
thermal conductivity, sintered beryllium oxide, 5§ 349-350
thorium and thorium alloys, § 507-508, 6 441-442
thorium oxide-uranium dioxide fuels, § 508
titanium and titanium alloys, § 447
tungsten and tungsten alloys, § 447
uranium, dimensional mnstability, 6 55-59

6 180,
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Irradiation effects (continued)
uramum and uramum alloys, 5 500-508, 510-514 534, 539,
548-554, 566--578, 587-591, 593-601, 6 14-24, 55-59,
60-67, 441442, 9 108-109, 16 83-96
uramum dioxide, § 619-622, 6 677-680
X-ray absorption, 6 307-308
X-ray diffraction lines, § 580-582
X-ray imnvestigation, 6 262
zircaloy-2, 6 666 669
zircontum and zircomtum alloys, § 447, 458-459, 505 507,
6 693-696
Irradiation equipment, medical and chemical research,
26 359 366
Irradiation experiments, reactors, 7 537-543
Irradiation facilities, NRX Reactor, 6 655-656
Irradiation mjury, modification by methionine, 23 94-101
Irradiation testing techniques, 6 392-393, 7 499-530
IRT Reactor, USSR, § 569, 10 340-352
Islets of Langerhans, reactions after total body X-irradiation,
22 208-212
Isodose, gamma determination with plastic scintillators,
21 135-138
Isoleucine, protein synthesis carbon-14, 25 123
Isoleucine—carbon-14, lipid synthesis in adipose tissue,
25 47-48
Isomerism, odd-odd nuclel, 14 68-70
Isonmicotinic acid—carbon-14 hydrazide, central nervous system,
24 244
Isopolyacids, study of structure, 20 228-253
Isopropanol-aceton, irradiation products of, 29 357-362
Isopropyl bromuide, study of 1sotopic effect 1n radiative capture
neutrons, 20 240-244
ether, radiolysis of, 29 130-134
Isothermal mass transfer, liquid metal fuel systems, ¥ 163-164
Isotope activation studies, see activation techniques
Isotope dilution, body composition, 26 196-203
chemical analysis, phosphorus, 28 654-656
determination of current efficiency, aluminium furnaces,

19 237239

determuination of phosphorus and steel, phosphorus-32,
19 231-234

determination of tungsten in steels, using tungsten-185-187,
19 215

wdentity and yields, radiolysis products, 20 194-195
mass spectrometric, 2 246-248
studies with carbon-14, 19 15-16
Isotope dosimetry, energy absorption constant, 21 108-114
Isotope production, see also specific 1s0topes
electron linear accelerator, 20 10-13
and enrichment, 20 5-6
wrradiation time, 20 68-69
by nuclear explosions, § 305
Plowshare Project, 19 89-90
reactors, 20 20-23
Isotope ratio determination, optical method, 28 639-643
Isotope reactor, uramum-graphite disassembly, 7 241-249
Isotope separation, see also specific 1sotope
centrifuging, 4 428-433
diffusion 1n a current of steam, 4 608-618
diffusional distillation 1n a gas stream, 4 608 625
distallation, 4 371-374
electromagnetic, 4 450-479
gas centrifuge method, 4 439-446
gaseous diffusion, 4 375-427
large scale, 4 366-370
plants and nuclear power reactors combined, uranium-236,
13 603-606
Isotopes, see also radioelement radioisotope, specific 1sotope
cosmic ray produced, 18 535
tracers in atmospheric circulation, 18 533-544
costs, Westinghouse Testing Reactor, 20 17-18
decaying by electron capture, new modality in brachy-
therapy, 26 417-422
electromagnetic enrichment, production and distribution,
20 245-250
engine wear measurement, 23 263
gamma ray emitting, 26 234
geochemuistry of, 2 255-269
heterogeneous catalysis, studies of, 29 375-376
1onization intensity at one meter, 23 230-231
1n 1ron meteorites produced by cosmic rays, 29 364-365
level gauge radiation sources, 23 264

maximum body tolerance of, 23 266
measuring apparatus, sensttivity of, 23 110
in medicine, 26 5-460
UN survey, 26 5-9
petroleum industry, safe use in, 23 263-268
radioactive, adsorption through leaves and roots of plants,
18 500-502
radioactive, accumulation from water by rats, 18. 424
by water fowl, 18 427
radioactive, agricultural use 1n, South Africa, 27 23-30
n aquatic life, 718 314, 424426
biological factors determining distribution in sea, I8 429-
433
Columbia, River, 18 423
environmental concentration, near Hanford, Washington,
18 311-312
in fish, 18 414-418, 425-427
migration 1 soils, 18 439-448, 468469
placement mn brain, 26 408-410
produced 1n rain by fusion, 1§ 586-587
surface adsorption kinetics, 28 88-96
radioactive fallout, marine geochemistry, 18 434438
rare earth, properties, 14 195-198
in reactor effluent, 23 415
recovery from spent fuel, 20 33-37
1egulations for handling, France, 23 215-243
in research, 20 5-265
semufinished processing, 20 69-70
specific activity 1n elements wrradiated to saturation,
23 231-237
stable, 20 9
bulk properties, hiquid and solid state, 28 166-169
new uses, 20 257-260
production, 20 257
reduction of impurities 1n radioisotope and labelled com-
pound production, 20 67
table, 30 315-326
of tellurium, xenon and samarium, anomaly 1 abundance,
30 307-326
volatility difference, 4 871-374
Isotopic abundance, microdetermiation by neutron activa-
tion, 28 491
Isotopic analysis, 2 124-125, 214-250
emission spectroscopy, 28 632-638
Isotopic concentration, experimental line, 4 412-417
Isotopic effect 1n radiative capture neutrons bromine 80 and
bromine-82, 20 240-244
Isotopic exchange, 19 196
chemical kinetics, 20 140-141
between duodofluorescein and potassium 1odide and 1odine-
131 labelled, 20 142-144
kinetics, monolodotyrosine, 25 227-229
reactions, heterogeneous, 20 123-127
Linear molecules, 4 480-484
and structure of tricalcium phosphate, 24 170188
Isotopic gases, barrier studies, separation efficiency measure-
ment, 4 380-394
vapour pressure, 4 485-490
Isotopic reactions, steel industry, physical constants, § 292
Isotopic spin, particles, 30 40
and strange particles, 30 188-192
Isotopically labeled aqueous solutes, radiolysis, 20 194
Isotropic point source, sphere, 16 443-446
Isovaleric acid—carbon-14, perfusion i cow udder, 27 97-

ISPRA 1 Reactor, Italy, 8§ 578 10 386-392
Israel, nuclear traiming, I 281-287
reactors, 8§ 578
Itabira concrete, composition and properties, 5§ 408-41 1
Italy, exhibit at the Second UNICPUAE, 1 456-457
nuclear power program, I 116-118
reactors, 8 5§78, 10 386-392 11 116
uranium deposits, £ 612-621
Iteration, fission source multigraph calculations, 76 487
parameters, multigraph calculations, 16 486
schemes, multigraph calculations, 16 483-486
Ixion, diagram of Model-3 31 320
experimental results burst of neutions, 371 323
geometry and experiments, 32 4, 18-14
particle orbits and murior confinement, 371 321
principle, 31 319
theoretical discussion, 31 319-322
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Jamaica, uranium 1n groundwater, 2 151
Japan, costs of atomic power development, I 119-125
electric power investment, 7 131-132
exhibit at Second UNICPUAE, 1 457
nuclear fuel demand, future, I 129-131
plan for development of atomic power reactors, 7 119-134
reactors, 8§ 566, 578, 10 405-409, 12 414-430
thorium depostits, 2 720-731
uranium deposits, 2 110-117, 120, 135-139, 402 408,
720-731, 841-842
uranium 10 groundwater, 2 131-132, 135-139
uranium prospecting, 2 110-117, 131-139
uranium recovery, § 287-295
uranium reserves, 2 110
Japan Materials Testing Reactor, 8§ 578

K interactions, 30 190-191
K mesons, see mesons
K munus particles, physics, 30 220-222
K X-rays, beta-excited X-ray sources, 20 234-237
determination of industrial air contaminants, 719 279
measuring industrial contamants, 19 79
sources, 19 132
Kansas, uranium 1n groundwater, 2 155
uranum-bearing shale, 2 407-411
Kaolin, uranium sorption, 2 423, 426429
Kaon, neutral decay, 30 44
assoctated production, 30 4243
Karlsruhe Research Reactor, see reactors, FR 2
Kerosene, binder, 1n uranium dioxide sintering, 6 595
hydrostatic tests, Orgamc Moderated Reactor Experiment,
9 479
Ketones, radiation chemical reactions, 29 355-363
KEWRB, see Kinetic Experiment Water Boiler Reactor
Kidney, artificial, calcium removal from blood plasma,
24 143-146
Kinetic behaviour, fast reactors, 12 231-234
Kinetic energy distribution, correlation with yield in fission,
15 425-432
Kinetic equations, analytical and numerical solution, 71 305~
306
coupled reactors, 12 183-184
Monte Carlo Method, 11 289-292
Kinetic Expermment Water Boiler Reactor, 8 566, 11 307
Kinetic theory, gas transport, porous media, 4 359-364
of unbounded plasma oscillations, 31 99-102
Kinetics, see also dynamics
Kinctics, Berkeley Reactors, 11 391-403
boiling water reactors, 11 436—456
Calder Hall Reactor, safety, 11 208-209
chemical application of radioisotopes, 20 139-141
carculating fuel reactors, 71 311-316
of corrosion, aluminum, 1ron, nickel, alloys, § 135-138
Experimental Breeder Reactor-1, 12 246-250

L-6 reactor Denmark, see DR-1 Reactor
1.-6 Research Reactor, USA, 8 566
1.-8 Reactor USA, 10 405-409
L 47 Research Reactor, USA, § 567, 10 412417
1.-54 Reactor Japan, see Japan Research Reactors
L-55 Reactor USA, 10 409-412
1.-77 Research Reactor, USA, § 567, 10 412-417
Labelled compound and iadioisotope production, USSR,
20 67-77
Labelled elements see tracer techniques and specific 1sotopes
Labelled molecules, amino acid synthesis, 25 100-107
Labelled surface with radioactive gases in study of passive
films on metals, 20 183-186
Laboratory, high-activity handling Windscale, 17 599
for physical measurements of irradiated plutonium,
17 859 663
radiochemical, Czechoslovakia, 17 696-706
tropical area, 17 691 695
USSR, 17 652-658

Japan Research Reactors, 8§ 566, 578, 12 414-430

Jaundice, diagnosis using Rose Bengal 1odine 181, 26 132-139,
146-149

JEEP Reactors, Netherlands and Norway, 8 565, 10 419-423

Jena 16 III glass powder precipitate, adsorption phenomena
with barium sulfate, radioisotope measurement, 20 145-
147

Jezebel Critical Facility, 8§ 576

Jigged bed, 10n-exchange technique, 3 396-413

JMTR-4 Reactor, see Japan Materials Testing Reactor

Job s series, conductometric measurements, uranyl nitrate,
28 258

Joint Institute for Nuclear Research USSR, I 480, 30 3-11

Joule heating, plasma, 31 48, 99, 160

JRR, see Japan Research Reactors

fast reactor, 12 11-12
high-temperature gas cooled reactor, 9 304
nuclear power plants, 11 338 343
of oxidation, zirconium alloys, 5 63-67
of product formation, radioisotopes by sample wrradiation,
20 28-29
reactors, basic integral equations, 11 277-343
Kinetin, restoration of antibody formation in X-uwrradiated
rabbits, 23 81
Kirkendall effect, uranium diffusion, 6 83
Kirunawara concrete, properties, 5§ 413
Kjeller, health physics division, 21 37
Knopp nutrient solution, 27 74
Krebs cycle, metabolic dynamics, carbon-14, 25 59
Kroll process, niobium reduction, 4 331
Krypton from defective fuel, Dresden, § 521-522
radioactive, extracted from waste gas, 18 190-199
relative election stopping power, 21 105
thermal conductivities of mixtures with helium, argon and
xenon, 7 697-700
Krypton 1sotopes
cross sections, absorption, 16 14
cumulative fractional chain yield in uramum-235 fission,
15 431
yield m neutron fission of plutonium-239, 15 436-439
krypton-79, specific radioactivity when irradiated to satura-
i1on 1n constant flux of thermal neutrons, 23 230-237
krypton-85, gas, diagnostic aid, in heart defects, 19 84
labelling of organic compounds with carbon-14, 20 91—
94

presence 1n underground nuclear explosion, § 302

production by fission and neutron irradiation 20 43

recovery from spent fuel elements, 20 37

specific radioactivity when irrachated to saturation in
constant flux of thermal neutrons, 23 230-237

standardization, gas counting, 21 90-91

test for circulatory shunts in congenital heart diseases,
26 99-102

Lacquers, drying process investigation with ruthemium-106
and rhodium-106, 19 298-299
Lactate, chelation of strontium-90 in rat, 23 444
production during phagocytosis carbon-14, 24 83-85
Lactation, retention of strontium-90 and yttrium 90, 74 190—
196
Lactose, carbon-14, determination 1n milk, 25 51-54
coliform 1nvestigations in drinking water, 19 291-294
Lambda particle, 30 42
Lamellar reactions, irradiated graphite, 7 306
Laminar flow heat transfer, in flat duct, 7 673-674
in round duct, 7 666 668
LANMPRE, see Los Alamos Molten Reactor Experiment
Landau damping, in a plasma, 31 116, 119, 231
m high-frequency plasma oscillations, 371 101
Langmuir, plasma oscillation problems 31 154
Lanthamdes, position in periodic table, 28 387-388
solvent extraction by organophosphorus compounds,
28 296-297






