Index



Index

Accidents, risk and severity of fusion reactor, 17-18,
106-108
Acid deposition, 29, 119
Advanced fuel cycles
concepts for, 90-92, 116
reactor safety, radioactive waste production, and, 18,
108, 109-110
Advanced Toroidal Facility (ATF), 142, 60, 143
Afterheat, 18, 106, 110, 111
Agreements
major international, 158-163, 158
types of international cooperative, 157-158, 157
Alcator project, 146, 23, 147
American Physical Society, 131
Argonne National Laboratory, 93
Atomic Energy Act of 1954, 40
Atomic Energy Commission (AEC), 8, 9, 40-44
Auburn University, 147
Austria, 159, 184, 185
Axisymmetric Divertor Experiment (ASDEX), 71, 159, 72

Balance of plant, systems in, 12, 72, 73, 73
Beta parameter, scientific progress in improving, 70-71,
80-81, 92, 94
Bilateral agreements
Japan-European Community, 182
United States-European Community, 163
United States-Japan, 161-163
United States-U.S.S.R., 163
Blanket
development program, 97-98
function and development of fusion reactor, 81-84
radioactivity of, 109
Breakeven
confinement time required for, 33
experiments, 9, 46
scientific progress in attaining, 68-70
Breeder reactors, 18, 44, 46
DOE deemphasization of, 48
weapons grade materials produced by, 112
See also Fission/fusion hybrid reactors
Breeding ratio, 82, 84
Budget, Bureau of the, 44
Bureau of Mines, U. S., 113

California, 21, 41, 141, 148
wind energy use in, 123
Canada, 172
Carbon dioxide (COz2), accumulation from fossil fuel
use, 5, 29, 119, 120-121
Carter, Jimmy, DOE creation by, 9, 48
Chernobyl (U.S.S.R.), 107, 121
Climate, CO2 effects on, 5,29,112, 119, 120-121
Closed confinement concepts, 58-63
See also Confinement

Coal
domestic reserves of, 19, 119
technologies, 119-120
See also Fossil fuels
Collaboration
applicability of existing projects to future fusion,
170-173, 173
benefits and risks of, 25, 164, 166, 190
costs of international, 25, 164-165, 193, 194
international, on fusion facility construction and
operation, 10, 15, 24-25, 156, 158-163, 183-185
management approaches to, 170-173
obstacles to, 25-26, 166-170, 194
prospects for, 24-25, 182-185
report’s definition of, 156
See also Cooperation
Colleges. See Universities
Commercialization
fusion power, 5, 8, 15-16, 19, 30, 101, 116-119,
123-125, 150-151, 189, 190, 192, 193, 195, 197,
99, 100
public urgency for, 3, 19-20, 124, 125
transition in responsibility and, 23, 150-151
Compact Ignition Tokamak (CIT)
funding for, 95-97
operation of, 190, 197
preliminary design of, 96
recommended construction and costs of, 13, 52-53,
138-139
Compact toroids, 61-63
Comprehensive Program Management Plan of 1983
(CPMP), 51
Compression heating, 74, 76
Confinement
concepts, 8, 11-13, 34-35, 47-48, 57-65, 12, 57
conclusions concerning approaches to, 65-66
future issues involving, 94-95
interrelationship with temperature, 33, 70
plasma parameters achieved by various concepts of,
69
Confinement parameters. See Lawson parameters
Confinement Physics Research Facility (CPRF), 61
Congress, U.S.
AEC abolishment by, 9
energy supply concern in, 47
fusion power development and, 35-36, 44
MFEE Act, passed by, 9, 51
Cooperation
administrative issues and international, 169-170
incentives for, 24, 25, 155, 164-166
international, in fusion R&D, 3, 6, 9, 14, 15, 24-26,
44, 63, 66, 139, 155-186
obstacles to international, 25-26, 166-170
possible areas for international, 182-183
report conclusions on international, 185-186

NOTE: Page numbers appearing in italics are referring to information mentioned in the tables, figures, or photos.

229



230 . Starpower: The U.S. and the International Quest for Fusion Energy

report’'s definition of, 156
types of, and levels of agreement, 156-158, 157
See al/so Collaboration

magnetic field exposure guidelines of, 108-109
National laboratories, 21, 41, 140-143, 141
Office of Energy Research, 48
Coordinating Committee (COCOM), 166 Office of Fusion Energy, 21, 23, 93, 132
Cornell University, 147 plasma physics funding by, 20, 131-132, 132
costs Tritum Systems Test Assembly operation by, 88
blanket design and reactor, 83 Department of Health and Human Services (DHHS),
CIT, 13, 52-53, 138-139 135
difficulty in estimating future reactor, 113-116 Deuterium (D)
engineering test reactor, 98, 99, 114, 190 in fusion reactions, 6, 30-31, 113
of first wall/blanket test program, 97 supply of, 19, 113
of fusion reactors, 113-116, 190 See a/so D-T reaction; Fuel; Hydrogen
fusion’s commercial acceptance and electricity, Development
117-118 alternate paths for concept, 66-67, 67
future fusion research, 15, 26,99-101, 113-116, 155, classification of confinement concepts by level of, 12,
156, 190, 191, 192, 193, 194, 195, 197 57
long-term burn device, 97, 98 plasma physics, 20, 31-33, 39, 131-132
magnetic confinement systems development, 94-95, technical issues in fusion, 94-98, 189-191
96, 97, 190, 191, 192, 193, 194, 195, 197 Diverters, 80, 93
of materials irradiation test facilities, 97 Division of Plasma Physics of the American Physical
near-term fusion research, 21-22, 134-139, 22, 134, Society, 131
135, 136, 137, 138, 139 Doublet 1l (D Ill) tokamak

of nuclear-technology study device, 98 international cooperation on, 62-163
superconducting magnets effect on reactor, 85, 86, management of, 171-172

96, 115 Doublet Il I-D (D IlI-D) tokamak, 59,71,148, 15,75,
See also Economics; Funding 162

Critical temperature, 85, 86
Economics

D-D fusion reaction, 31, 92

D-T fusion reaction, 32
accident risk from, 17-18, 106-108
breakeven experiments using, 9, 46
in dense z-pinch confinement, 64
disadvantages of, 91

of international cooperation on fusion research, 3-4,
15, 24, 25, 26, 155 164-166

of nuclear fission power, 121-122

renewable energy source, 123

safety assurance levels and fusion reactor, 115

See a/so Costs, Funding

energy released from, 6, 31 Education, fusion program’s benefits to, 20, 132, 140
plasma heating from, 74-75 Efficiency
remote maintenance for, experiments, 88, 90 energy, 119, 120, 121, 190, 192
See also Fuel energy conversion, 96, 116
D-T fusion reactors plasma current generation, 79
opposition to constructing, 46-47 Electric Power Research Institute (EPRI), 48
principal locations of potential hazardous agents in, fusion acceptance poll by, 118, 118

109 fusion research by, 149
See also Reactors Electricity
D-"He fuel cycle, 91-92, 116, 91 comparison of prospective long-range, supply options,
See also Advanced fuel cycles; Fuel 123, 124
Decay heat. See Afterheat production as long-term fusion research goal, 8, 16,
Defense 30, 105
applications of fusion research, 35, 39-40, 133 systems in a fusion station generating, 12, 72, 13, 72
concerns about international collaboration 26, 164, Energy
166-167 advantages of fusion power as source of, 3, 19, 29-30,

plasma physicists working in, 21, 132
Dense z-pinch, 64-65, 66, 65
Density, plasma, and confinement time, 33-34
Department of Defense (DoD), 21, 133, 140
Department of Energy (DOE)

fusion development policy, 3, 13, 14, 16, 23, 24, 26,

30, 48-50, 52, 53, 93-94, 105
fusion research management by, 9, 40, 48-52

international activities in fusion cooperation report by,

192-193

113, 117, 118, 123, 124
availability of fusion, 116-117
conversion by fusion blanket, 81-82
demand and fusion development, 19-20, 124, 125
desirability of fusion, 117-119
direct, conversion techniques, 92, 116
feasibility of fusion as a source of, 5, 8, 15-16, 30,
116-117, 123-125
Federal funding of non-fusion, R&D, 134-139, 138
fusion as an, program, 16-20, 31, 105-128



Index .231

fusion’s context, 19-20, 125, 190
loss mechanisms in plasma heating, 74, 76
near-term benefits of fusion, program, 20, 133, 190
proj«zgtions of global primary consumption of, 125,
1
released by D-T reaction, 6, 31
renewable sources of, 9, 47, 122-123
source problems, as incentive for fusion development,
5-6, 9, 17-18, 19-20, 29-30, 192, 193, 195-196, 197
See a/so individual sources of
Energy gain (Q), 67-68
Energy Research Advisory Board (ERAB), 119
fusion program review by, 50, 51-2, 52-53
industry representatives on, 148
international cooperation panel of, 168
Energy Research and Development Administration
(ERDA), 9, 40, 47, 50
Engineering test reactor (ETR), 9, 47, 139
costs of, 98, 99, 114, 190
See also International Thermonuclear Experimental
Reactor (ITER)
England. See United Kingdom (U. K.)
Environment
fossil fuel's pollution of, 5, 29, 119-121
fusion reactors’ effects on, 5, 18, 29-30, 31, 81, 83,
100-112,110, 111
Environmental Protection Agency (EPA), 135
ESECOM report, 106
levels of safety assurance derived from, 107-108
radioactive waste hazard and, 109-110
reactor costs examined in, 115
Europe. See European Community (EC)
European Atomic Energy Community, 159
European Community (EC)
ETR plans of, 98
fusion goals of, 29, 180
fusion program status by, 16, 48
fusion research in, 60, 61, 62, 63, 86
international cooperation by, 140, 158, 159, 160-161,
163, 170-171, 172-173, 180, 189
JET development by, 158, 160-161
See a/so individual countries of
European Laboratory for Nuclear Research (CERN), 172
European Space Agency, 172

Facilities
cost of fusion research, 138-139, 190-191, 139
development of future fusion research, 12-15, 94-98,
138-139, 190-191
joint construction and operation of, 24-25, 156
siting fusion, 26, 115, 160, 168
See also Reactors; individual facilities
Field-reversed configuration (FRC), 62, 74, 63
FINESSE study, 97, 98
First wall. See Blanket
Fission/fusion hybrid reactors, 16, 19, 105, 112, 114,
202
See a/so Breeder reactors
Fission reactors, safety of, 18-19, 106
Fossil fuels, 5, 29, 119-121

See a/so Coal; Natural gas; Oil
France, 86, 184
See a/so European Community (EC)
Fuel
advanced fusion, cycles, 18, 90-92, 108, 109-110,
116, 91
fission reactor, supply, 122
injection of, 18, 76-79, 106, 78
production of, from fusion reactors, 16, 81, 82-83, 84,
85, 88, 91, 105, 112, 181
supply of, for fusion reactors, 5, 19, 113
See also individual fuel types
Funding
D Ill-D, 162-163
European Community fusion program, 161
Federal, of non-energy R&D, 134-139, 134, 135, 136,
137
Federal, plasma physics, 20, 131-132, 132
magnetic fusion research, 3-4, 9-10, 12-13, 15, 21-22,
23, 26, 30, 40, 44, 46, 47, 48-51, 95, 121-122,
134-139, 4, 5, 22, 41, 42, 134, 138, 139, 141
See a/so Costs; Economics
Fusion Engineering Design Center, 142
Fusion Engineering Device (FED), 50
Fusion Experimental Reactor (FER), 182
Fusion power core systems, 12, 48, 72, 73, 74-90, 14,
73
Fusion self-heating, 74, 76
Fusion Working Group, 184

GA Technologies, Inc., fusion research by, 59, 61, 71,
148, 149,162-163
General Atomic Corp., 41, 144
General Electric Co. (GE), 41, 44
Geneva Summit of 1985, 179, 181, 184
Georgia Institute of Technology, 147
Germany, Federal Republic of, 63, 71, 159
See a/so European Community (EC)
Gorbachev, M., 179, 181, 184
Gravitational confinement, 34

Hawaii, 123

Helium, 31

High energy gain, 8, 30

Hiroshima University, 163

Hitachi Corp. 149

H-mode scaling, 93

Hydrogen
as fuel in fusion reaction, 6, 9, 17-18, 29, 30-31, 46,

64, 74-75, 88, 90, 91, 106-108

isotopes of, 30-31
See also Deuterium; Tritium

Ignition
confinement time required for, 33
research, 13, 95-97
scientific progress in reaching, 68, 69, 94
sustainability of fusion reaction when reaching, 8, 30
See a/so Plasma



232 .Starpower: The U.S. and the International Quest for Fusion Energy

Incentives
fossil fuel curtailment, 121
for fusion development, 5-6, 9, 17-18, 19-20, 29-30,
117-118
Industry
base for fusion, 118, 150-151
competitiveness of United States, 164, 167-168
fusion research involvement by, 6, 22-23, 41, 44, 51,
147-151, 22, 134, 138, 147
fusion research “spin-offs” used in, 133
plasma physicists in, 132
See a/so Private sector
Inertial confinement, 35, 205-207, 206
Institute for Plasma Physics, 159
Integrated Fusion Facility (IFF), 116
International Atomic Energy Agency (IAEA), cooperation
facilitation by, 158-159, 185
International Energy Agency (IEA), cooperation
facilitation by, 159-160, 163, 171
International Fusion Superconducting Magnet Test
Facility, 159, 89, 160
International Thermonuclear Experimental Reactor
(ITER)
collaboration in design of, 98
potential for collaboration on, 179-185
proposed development of, 14, 26, 53, 183-185
siting decision for, 168
status of, 184-185
See also Engineering test reactor
International Tokamak Reactor (INTOR), 159
management of, 170, 184-185
Issues
fusion power core system, 75, 77-79, 80, 81, 83-84,
85, 86-88
technical, in fusion development, 94-98, 189-191

Japan
ETR plans of, 98
fusion goals of, 29, 182
fusion program status is, 16, 48
fusion research in, 60, 61, 62, 63, 64, 86
international cooperation by, 159, 161-163, 172-173,
181-182, 184
role of industry in fusion development in, 149
Japan Atomic Energy Research Institute (JAERI), 149,
159
Joint European Torus (JET), 16, 48, 158, 160-161, 163,
180, 15, 161
costs of, 95
management of 170-171
shielding use in, 85
Joint Institute for Fusion Theory (JIFT), 163
JT-60 Tokamak (Japan), 16, 48, 17, 183
cost of, 95

KMS Fusion, Inc.
inertial confinement fusion research at, 207

Large Coil Task (LCT), 86, 159
management of, 171

Large Helical System, 60
Lawrence Berkeley Laboratory
inertial confinement fusion research at, 207
Lawrence Livermore National Laboratory (LLNL)
fusion research at, 21, 41, 48, 64, 86, 141
inertial confinement fusion research at, 207
See also National laboratories; Research
Lawson parameters, 34, 42
of advanced fuels, 91
magnets obtaining high, 93
TFTR-achieved, 52
increase in, due to tokamaks, 44, 45
Licensing. See Regulation
Lithium
supply, 19
tritium breeding and, 82-83, 84, 113
Los Alamos National Laboratory (LANL)
fusion research at, 21, 41, 48, 61, 62, 65, 88, 142-143
inertial confinement fusion research at, 207
See also National laboratories; Research
Macrotor, 146
Magnetic confinement, 11-12, 34
status and comparison of international, programs, 16,
48, 155, 174-178, 174, 175, 176, 177, 178
See also Confinement
Magnetic fields
in closed confinement configurations, 58-59, 58
motion of charged particles in, 34, 63, 34
potential hazards from, 108-109, 109
use of, for plasma confinement, 11-12, 34, 47-48,
57-66, 12, 57
Magnetic field utilizaiton factor. See Beta parameter
Magnetic Fusion Advisory Committee (MFAC)
CIT review by, 96, 97
industrial participation in fusion findings by, 149, 150
industry representatives on, 148
university research funding by, 145
Magnetic Fusion Energy Computing Center (MFECC
Act), 133, 141
Magnetic Fusion Energy Engineering Act of 1980 (MFEE
Act), 9, 50-51, 191
Magnetic Fusion Engineering Center, proposed creation
of, 50
Magnetic Fusion Program Plan, 1985 (MFPP), 10, 52
Magnetic mirrors, design and development of, 48, 50,
63-64, 64
Magnets
function and development of fusion reactor, 85-88,
115-116
See also Magnetic fields
Maintenance, remote, for fusion reactors, 88-90
Manhattan Project, 39
Massachusetts Institute of Technology (MIT), 64, 146,
147
Materials
and neutron irradiation, 183
development for fusion reactors, 84, 97
production in fusion reactors, 203
requirements for fusion reactors, 19, 113
superconducting, 84, 85, 86-88, 96, 115



Index . 233

testing, 97
McCormack, Mike, 50
MFTF-B, 48, 64, 141, 49, 87
cost Of, 138
superconducting magnets in, 86
Military. See Defense
Mirror Fusion Test Facility-B. See MFTF-B
Mitsubishi Corp., 149
Mitterand, F., 184
Model C Stellarator, 46, 10, 45
Modeling
global energy demand, 125, 126
fusion generating stations, 105
fusion scaling relationship, 58, 71-72
See a/so System studies
Monitoring
reactor blanket modification, 112
tritium processing, 88
Multilateral agreements
international, 158-161
See a/so Cooperation; Collaboration
Muon-catalysis, approach to fusion, 207-208

National Academy of Sciences
fusion personnel estimates by, 140
physics research review by, 39
See a/so National Research Council
National Aeronautics and Space Administration (NASA),
133, 135
National Committee on Radiation Protection and
Measurements, 109
National Institutes of Health (NIH), 135
National laboratories
fusion R&D conducted by, 21, 41, 140-143
General Atomics as, 44
personnel in, 21, 132, 140
See a/so Facilities; individual laboratories
National Research Council
fission/fusion hybrid reactors, report by, 114
international cooperation report by, 156, 165
plasma physics report by, 132
See a/so National Academy of Sciences
National Science Foundation (NSF)
general science research by, 135
plasma physics funding by, 132
National security. See Defense
Natural gas, 120
Naval Research Laboratory, 62, 65
inertial confinement fusion research at, 207
Neutral beams
injecting, to generate current, 79
plasma fueling using, 76
plasmas heated with, 68-70, 74, 75, 93
New Jersey, 21, 41, 140
New Mexico, 39
Next European Torus (NET), 170, 180
Nixon, Richard M., 47, 163
Nixon-Brezhnev Accord, 163
Nuclear Regulatory Commission, U.S. (NRC), 110, 135

Oak Ridge National Laboratory (ORNL)
magnetic fusion research by, 21, 41, 46, 48, 142
materials needs study by, 113
pellet fueling technology development by, 77
See al/so National laboratories
Office of Fusion Energy (OFE)
research by, 21, 23, 132
Technical Planning Activity coordination by, 93
Office of Technology Assessment (OTA)
fusion energy context workshop by, 36, 123
issues in international cooperation workshop by, 36,
166
objectives of fusion assessment by, 35-36
report findings of, 4-6
selected studies examining other energy technologies
by, 119
Ohmic heating, 61, 74, 148-149
Ohmically Heated Toroidal Experiment (OHTE), 61,
148-149, 24, 149
Oil, 120
See also Fossil fuels
Open confinement concepts, 63-65
See a/so Confinement
Operational Test Reactor (OTR), 181

Pennsylvania State University, 147
Perhapsatron, 9, 43
Personnel
international exchange by, 156, 159, 161, 163
magnetic fusion, 21, 139-140
Petroleum, 120
See a/so Fossil fuels
Phaedrus, 64, 146
Phillips Petroleum Co., 148
Physics, 35, 147
plasma, 10, 20, 31-33, 39, 46, 131-132, 197
Plasma
behavior of burning, 95-97
burn control, 80-81
confinement concepts, 8, 11-12, 34-35, 47-48, 57-66
current generation, 79
definition of, 8, 31-33, 33
energy loss mechanisms, 74, 76
fueling, 76-79, 78
heating, 69, 74-76, 77
instabilities in, behavior, 11, 33, 42, 44, 57, 64, 68,
76, 80-81
reaction product control, 79, 80
research, 44, 59, 93
See a/so Magnetic fields
Plasma physics
advances in, 10, 20, 31-33, 39, 46, 131-132, 197
Federal funding of, 20, 131-132, 132
Plutonium, 40
breeding in nuclear reactors, 112
declassification of, generation technology, 43
Policy
fusion energy promotion, 117
Japan’s energy, 29, 182



234 “ Starpower: The U.S. and the International Quest for Fusion Energy

U.S. fusion development, 3-4, 14, 23, 24, 26, 48-50,
52, 53, 93-101, 127-128, 182-185, 189-197
world fusion development, 29, 99, 101, 127-128,
179-185
Politics
D-T experiment’s effect on, 46
international cooperation and, 25, 26, 160, 163, 165,
181
Princeton Beta Experiment (PBX), 71
Princeton Beta Experiment Modification (PBX-M), 59, 71
Princeton Large Torus, 77
Princeton Plasma Physics Laboratory (PPPL), 142
CIT facility at, 53, 138-139
fusion research at, 21, 41, 59, 62, 70-71, 95-97, 140
spin polarization research at, 90-91
TFTR construction at, 47, 49
See a/so National laboratories
Princeton University, 140
Private sector
fusion research involvement in, 6, 21, 22-23, 41, 44,
51, 117, 147-151, 22, 134, 138, 147
plasma physicists in, 132
See also Industry
Process heat, production by fusion, 203
Project Sherwood, 8, 40-42
declassification of, 42-44
Protium. See Hydrogen
Public opinion
on fusion power acceptability and development, 3, 8,
9, 30, 46, 202
on nuclear fission power, 121, 122
Pumped limiters, 80

Q. See Energy gain

Radiation
damage to blanket materials, 83
routine emissions from fusion reactors of, 111-112
Radioactive waste, fusion reactor, 18, 29-30, 83,
109-110,110
Radiofrequency (RF)
heating, 74, 75-76, 93
injecting, power to generate current, 79
Reaction
requirements for fusion, 6-8, 29, 30, 31-35, 7, 32
runaway, 18, 106
Reactor potential, 66
Reactor relevance, 48, 50
energy gain as measure of, 67-68
Reactors
blanket design’s influence on, 83
breeder, 19, 44, 46, 48, 112
characteristics of fusion, 16-20, 105-106, 127
confinement concept requirements for viable fusion,
66
development of, 8, 9, 12, 46, 47, 48, 49, 51, 52, 53,
72-73, 139
fusion test, 9, 14, 26, 47, 53, 98, 168, 179-185

nuclear weapon proliferation potential of fusion,
18-19, 48, 112, 122
routine emissions from fusion, 111-112
shutdown and emergency cooling systems of, 18, 106
See a/so Facilities, individual types of
Reagan, Ronald, energy policy of, 51, 136, 179, 181,
184
Regulation
fusion power, 8, 16, 30, 117, 118, 118
impact of reactor cost of, 114, 115, 116
Renewable energy sources, 9, 47, 122-123
Rensselaer Polytechnic Institute, 147
Research
advanced fuel, 90-92
causes of growth in fusion, 9, 46
closed confinement concept, 48, 59, 60, 61, 62-63
cost of, facilities, 138-139, 190-191, 139
costs of fusion, 15, 99-101, 113-116, 155, 156, 190,
191, 192, 193, 194, 195, 197
declassification of fusion, 9, 42-44, 155
defense-related fusion, 35, 39-40
funding fusion, 3-4, 9-10, 12-13, 15, 21-22, 23, 26, 30,
40, 44, 46, 47, 48-51, 95, 134-394, 5, 22, 41/ 42
goal of current fusion, 8, 16, 30, 105
history of magnetic confinement fusion, 8-10, 39-53
ignited plasma, 13, 52
inertial confinement, 35, 205-207
international cooperation in fusion, 3, 6, 9, 14, 15,
24-26, 44, 53, 155-186, 193-194
issues affecting future fusion, policy, 24-26, 94-98,
189-191
on magnetic fields’ safety risk, 108-109
materials, 157
muon-catalysis, 207-208
near-term benefits from fusion, 6, 20, 131-134, 191
nuclear fission technology, 122
open confinement concept, 64
participants in magnetic fusion, 21-23, 29, 40-41,
140-151
plasma heating, 75-76, 93
plasma physics, 59, 197
progress and future directions in fusion, 9, 48-50,
93-101, 189-197
superconducting materials, 86-88
Research and development (R&D) See. Development;
Research
Reversed-field pinch, 60-61, 78, 79, 61

Safety
assurance levels, 107-108, 115
fission reactor, 121
fusion reactor, 5, 17-18, 30, 31, 81, 93, 106-108
occupational, on fusion reactor site, 108-109, 109
shielding and personnel, 85
tritium processing, 88
Sandia National Laboratory
inertial confinement fusion research at, 207
Scaling, 58, 71-72



Index .235

H-mode, 93

Schedule, future fusion R&D, 3-4, 15-16, 98-99,
116-117, 127-128, 190, 194, 196, 99, 100

Science. See Research; Technologies

Second Geneva Conference on the Peaceful Uses of
Atomic Energy, 44

Self-reference, 235

Senior Committee on Economics, Safety, and

Environmental aspects of magnetic fusion energy.

See ESECOM report
Shielding
radioactivity of, 109
reactor, 84-85
Siting, facilities, 26, 115, 160, 168
Soviet Union
ETR plans of, 98
fusion goals of, 29, 180-181
fusion research in, 16, 48, 60, 62, 63, 64, 86

international cooperation by, 159, 163, 180-181, 184

plasma confinement breakthrough by, 9, 44-46, 59
Space station, proposed management of, 172-173
Special Nuclear Materials, Atomic Energy Act's

definition of, 40
Spectra Technologies, 62
Spheromak, 61, 78, 79, 62
Spin polarization, 90-91
STARFIRE, 115

as reference base for ESECOM report, 108, 110, 110,

111

Stellarator, 59-60, 60

conversion of, into tokamak, 46, 59

international cooperation on, 159
Strategic Defense Initiative (SDI), 21, 133, 140, 167
Superconducting materials

recent advances in, 86-88

use in magnet coils, 84, 85, 86, 88, 96, 115
Swiss Institute for Nuclear Research, 159
Synthetic fuels, production by fusion, 203
System studies, 12, 48

on fusion-generated electricity costs, 114

generating stations, 105

See a/so Modeling

Tandem Mirror Experiment (TMX), 48
Tandem Mirror Experiment Upgrade (TMX-U), 48, 64,
91
Tandem mirrors, 63-64, 65, 141, 64
TARA device, 64, 147
Technical Planning Activity (TPA), 93-95, 97, 98-101,
116
Technologies
advances in fusion, 72-73, 93, 97-98
declassification of nuclear, 43-44
fossil fuel, 119-121
fusion energy competitiveness with other energy,
19-20, 105, 119-126
magnetic fusion research “spin -off, 6, 20, 22, 44,
132-133
nuclear fission, 43-44, 121-122
pellet fueling, 76-79, 93, 78

plasma heating, 74-76, 93
reactor-relevant, 48, 50
renewable energy, 9, 47, 122-123
transfer of, 24, 25, 26, 158
Temperature, fusion reactions and, 6-8, 31-33, 42, 69,
70
Tennessee, 21, 41, 142
Testing. See Research
Texas Experimental Tokamak (TEXT), 146
Theta pinch. See Reverse-field pinch
Three Mile Island (U.S.), 121 *
Tokamak Fusion Test Reactor (TFTR 40,11, 47
breakeven experiments using, 70
construction of, 47, 49
cost Of, 95, 138
planning for, 9, 16, 47
shielding use in, 85
Tokamaks
breakeven experiment results using, 68-70
cooperation on experiments using, 159-160
fusion requirement demonstration by, 11-12, 57, 58,
59, 65
ignition experiments using, 70
major world, 59
progress in parameters of, 93, 94
Soviet development of, 9, 44-46, 59
See a/so Confinement; Magnets, Magnetic fields,
individual devices
Tore Supra tokamak (France), 86, 163
Toroidal chamber with magnetic coil. See Tokamak
Torus, magnetic fields encircling, 58, 59, 60-61, 58
Toshiba Corp., 149
Transfer
currency, 169, 171, 172
technology, 24, 25, 26, 158
Tritium (T), 40
breakeven attainment research, 46, 47, 70
breeding in fusion reactor blanket, 81, 82-83, 84, 85,
88, 91, 201-202
declassification of, generation technology, 43
in fusion reactions, 6, 30-31
hazards from accidental release of, 18, 106, 108
routine atmospheric releases of, 111
See a/so Hydrogen
Tritum Systems Test Assembly (TSTA), 88, 143, 90
Truman, Harry, 39
T-7 tokamak (Soviet Union), 86
T-1 5 tokamak (Soviet Union), 15, 48, 86, 180-181, 88

Umbrella agreements, 157-158, 159, 161-163
United Kingdom
fusion research in, 62, 63
JET facility located in, 160, 161
verification of Soviet tokamak results by, 45-46
See a/so European Community (EC)
United Kingdom Atomic Energy Agency, 161
United States
commitment to international cooperation, 168
ETR plans of, 98
fusion goals of, 29, 179



236 .Starpower: The U.S. and the International Quest for Fusion Energy

fusion program status in, 16, 48
fusion research in, 49, 59, 60, 61, 62-63, 64, 86
international cooperation by, 10, 26, 156, 159,
161-163, 171-173, 179, 184
stature of, and fusion research, 20, 44, 45, 133-134,
192, 196, 197
Universities
DOE support of, 21, 132
fusion R&D conducted by, 21-22, 41, 132, 139,
143-147, 145
See a/so Private sector
University Fusion Associates (UFA), 21, 146
University of Arizona, 147
University of California
at Irvine, 147
at Los Angeles (UCLA), 146, 147
at Santa Barbara, 147
University of lllinois, 147
University of Maryland, 62, 147
University of Michigan, 147
University of Rochester

72-678 ( 248)

inertial confinement fusion research at, 207
University of Texas, 146, 163
University of Washington, 147
University of Wisconsin, 64, 146, 147
Uranium
breeding in nuclear reactors, 112
supply of. 19, 43, 122
Utilities ' ' '
fusion energy’s acceptability to, 116, 117-119, 190,
118
fusion research “spin-off” technology and, 133
See a/so Private sector

Versailles economic summit, 183-184
Wastes, from fusion reactors, 18, 29-30, 83, 109-110,
110

Western Europe. See European Community (EC)

ZT-40, 144



