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69, 217, 237, 502. See also individual Space
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X-33 launch facility, 175, 177, 178, 180, 184,
185
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219, 221, 536
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(EGRET), 645, 646, 648, 834, 835, 836
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Energetic Particle and lon Composition (EPIC)
Investigation, 863
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Europa, 706, 710, 711, 712-13, 930, 931, 936
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Cassini-Huygens, 74041, 743, 772
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Columbus Orbital Facility, 309
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Crew Transport Vehicle, 310, 568
ESA Council, 309, 568
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160, 161, 247-48, 252, 253, 356, 364, 366,
427, 428, 449
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GAS experiments, 462, 474, 493, 547
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Hubble Space Telescope, 626
Hubble Space Telescope solar arrays, 624,
627, 628, 631
Huygens science probe, 739, 743
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2), 470
International Solar Polar Mission (ISPM), 660
International Solar-Terrestrial Physics (ISTP)
program, 672
International Space Station (1SS): agreements
governing, 314-15, 569; contributions to,
279, 280, 305, 306, 313, 556, 568, 569;
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IUE Newly Extracted Spectra (INES), 687
Lifeand Microgravity Spacelab (LMS), 268,

NASA HISTORICAL DATA BOOK

509-11
Liquid Gauging Technology Experiment, 451
membership of, 279
Microgravity Science Laboratory (MSL-1),
270
Neurolab mission, 274
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printed and online information from, 189, 574
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46-47, 125, 579, 609, 672, 675, 676, 680-83,
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cific ELVs
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budgets and funding for, 33, 34, 35, 36, 89, 90,
93-94, 95, 115-17
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Challenger explosion and, 21, 72
characteristics of, 4041
commercia and private sector development
and building of, 21-22, 23
for Discovery Program, 714
DOD's responsibility to improve, 22, 80
failures and partia failures, 38, 3940, 118
families of, 19
intermediate class, 94, 116
international cooperative ELV mission
requirements, 29, 97
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launches with, 19, 21, 38-40, 118, 575
management of program for, 23, 26, 27, 29, 30,
32, 582
medium class, 93, 116, 675
payloads launched from, 3841
replacement of by Space Shuttle, 21
small class, 55, 93, 115
space science missions launched by, 573
success rate for launches, 20, 21, 3840, 118
ultralite ELV launch services, 37, 592-93
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Experiment of the Sun Complementing the
ATLAS Payload and Education-11 (ESCAPE-II),
480
Experimental Investigation of Spacecraft Glow
(EISG), 465
Experimental vehicle procurement, 90
Explorer Concept Study Program, 605
Explorer Scouts, 433
Explorer spacecraft, 589
Explorers Program, 591-93
Far Ultraviol et Spectroscopy Explorer (FUSE),
X, 613-15, 781
funding for, 781
Medium-class Explorer missions (MIDEX),
592; IMAGE, 592, 809; MAP, 592
missions, 790; ACE, 140, 579, 604-5, 606,
607, 772, 781, 806—9; COBE, 593-95, 596,
691, 767, 790, 791-92; EUVE, 137, 579,
691, 768, 790; RXTE, 139, 579, 599-600,
602, 650, 770, 781, 790, 801-3
asmodel for Discovery Program, 714
objectives of, 591
Principa Investigator (Pl)-led missions, 579,
590
restructuring of program, 577, 579
Small Explorer missions (SMEX), 591-92;
budgets and funding for, 587; FAST, 147,
579, 591, 601-3, 691, 771, 790, 804-5; man-
agement of, 55, 152, 592; objectives of, 577;
Pegasus for deployments, 55; SAMPEX,
152, 591, 598-99, 769, 790, 796-800, 809;
success of, 577; SWAS, 148, 591, 610-12,
773, 790, 814-15; TRACE, 147, 579, 591,
608-10, 611, 691, 772, 790, 812-13; WIRE,
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592, 593, 605-6, 609, 772, 790, 810-11
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Exploring the Unknown, Selected Documentsin
the History of the U.S. Civil Space Program,
Volume V, xxii
Exposed Facility, 279, 284, 289, 556
Extended Duration Orbiter Medical Project, 414,
425
External Maintenance Solutions Team, 286, 564
External Maintenance Task Team (EMTT), 286,
564
External tank
budgets and funding for, 92, 93, 108, 113
characteristics of, 65-66, 165, 215, 216
super lightweight external tank (SLWT), 276
Extravehicular activity (EVA)
aboard Mir, 234, 302, 303
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EVA Development Flight Test (EDFT), 357—
58, 498
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Shuttle missions, 356-59; STS-37, 242, 356,
400; STS-49, 247, 356, 424; STS-51, 253,
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Faster, Cheaper, Better (McCurdy), xxii
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Systems Development), 76
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Ford Aerospace, 552
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Maryland, 544
Fran, Hurricane, 512, 514
France and French Space Agency (Centre National
d'Etudes Spatiales [CNES])
ATLAS-1 instruments, 246
balloon flights, 920
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Far Ultraviol et Spectroscopy Explorer (FUSE),
613, 615
International Microgravity Laboratory (IML-
2), 470
International Solar-Terrestrial Physics (ISTP)
program, 672
Life and Microgravity Spacelab (LMS), 268,
509-11
Mars Relay Radio System, 958
Neurolab mission, 274
Piroda module, 300
Solar Spectrum (SOL SPEC), 480
Spacelab D-2, 445
Frank, LouisA., 863, 874, 935
Franscati, Italy, 861
Freeman, Del, 180
French Gamma Telescope (FREGATE), 861
Frimout, Dirk D., 364, 420
Fritz, Theodore A., 873
Frohlich, Claus, 878
Frontiers of Science Foundation, 407
Fujitsu Ltd., 408
Fulchignoni, Marcello, 978
Functional cargo block (FGB), 305, 306, 308,
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Gabrid, Alan, 877
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Astro-1, 752-53
Astro-2, 754-55, 984-86
collision of, 638, 641
distancesto, 641, 642
galactic gases, x-ray radiation from, 249
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Milky Way, 613-14, 648, 650, 752, 754, 817,
836
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guasars and, 640, 648, 836
Galaxy and the Universe theme, 583
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Structure Instrument (ASI), 708-9, 933;
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Particle Instrument (EPI), 708, 933, 934;
Energetic Particles Detector (EPD), 935;
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Neutral Mass Spectrometer (NMS), 709-10,
933; Photopolarimeter Radiometer (PPR),
934; Plasma Investigation Subsystem (PLS),
935; Plasma Wave Subsystem (PWS), 935;
Radioisotope Thermoel ectric Generators
(RTGs), 741; Solid-state Imaging (SSI) cam-
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934
deployment of, 159, 239, 360, 382, 383, 702—
3, 767, 930, 932; delay of, 575, 577, 702
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708-13, 936-37
firsts accomplished during mission of, 937
funding for, 785
IUS launch, 168
mission events, 702-8, 710-11, 712-13, 930—
31
objective of, 578, 767, 932
trajectory and orbits of, 703—4, 706, 710-11
Galley lodine Remova Assembly (GIRA), 550
Gambia, 237
Gamma Ray Burst Spectrometer (GRaBS), 861
Gamma Ray Observatory (GRO). See Compton
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Gamma Ray Observatory (CGRO)

Gamma Ray Spectrometer (KONUS), 677, 869

Gamma-ray Astrophysics Mission (GAMCIT),
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Gamma-ray bursts, 643, 646, 647-50, 662, 671—
72,837,847
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ELV launch services, 37
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General Electric Company
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552, 564
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473
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2), 470
International Solar-Terrestrial Physics (ISTP)
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270
Neurolab mission, 274
Piroda module, 300
Roentgen Satellite (ROSAT), 136, 579, 593,
615-18, 767, 816-18
Slow Rotating Centrifuge Microscope
(NIZEMI), 258
Solar, Anomalous and M agnetospheric Particle
Explorer (SAMPEX), 152, 579, 598-99, 769,
790, 796-800, 809
space science satellite, 39
Spacelab D-1, 445, 448
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management of, 194, 222
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222; STS-28, 381; STS-33, 384; STS-40,
406-8; STS-42, 418-19; STS-45, 421; STS
47, 433-34; STS-53, 249; STS-57, 451-52,
474; STS-59, 257, 468; STS-60, 255, 462—
63; STS-64, 473-75; STS-67, 486; STS-68,
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Space Integrated Global Positioning System,/
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Gloeckler, George, 806, 868
Glow Experiment (GLO), 439, 483, 492, 496
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358, 459, 519, 625, 629, 630, 632, 826, 827
Goddard Space Flight Center
balloon flights, 906, 907, 908, 912, 913, 914,
915, 916, 917, 918, 919, 921, 922, 924
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Communication and Data Support, 196
experiments sponsored by: BBXRT, 753, 983;
CIRS, 973; CRRES, 820; DXS, 440, 756;
EPACT, 867; GAS experiments, 408, 462,
475, 534; GCMS, 979; GRaBS, 861; HXRS,
671, 861; KONUS, 869; MAG, 940, 945-46;
MAGI/ER, 953, 956; MFI, 868; MOLA, 952,
955; NLR, 942; NMS, 709-10, 933; OEX
program, 405; PS|, 873; ROMPS, 472;
sounding rocket program, 882, 883, 884,
885, 886, 887, 888, 890, 893, 895, 896, 897,
898, 901, 902, 904, 905; SOXS, 861; SWE,
867; TGRS, 869; TIDE/PSI, 873; UIT, 752,
982; URAP, 845; XGRS, 940, 941
GAS ballast payload, 452
Hitchhiker Control Center, 223
Laboratory for High Energy Astrophysics, 753
management of, 32, 580
mission area, 11
programs devel oped or managed by: ACE,
605, 806; ASCA, 849; CGRO, 646, 833; Cle-
mentine, 948; COBE, 593, 791-92; EGRET,
646, 835; EUVE, 596, 793; Explorers Pro-
gram, 616; FAST, 601, 602, 804; GAS pro-
gram, 194, 222; Geotail satellite, 862; HETE/
SAC-B, 671, 860; Hitchhiker program, 223;
Hubble Space Telescope, 621, 626, 629, 631,
823, 829-30; ISTP, 672; IUE, 688; launch
systems, 29; NEAR, 939; Polar, 871;
ROSAT, 816; RXTE, 599-600, 801, 802;
SAMPEX, 598, 796, 797, 798; Scout ELV's,
59; Small Explorer Data System, 598; Small
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STIS, 829-30; SWAS, 814; TDRS system,
194; TRACE, 812; Wind, 866
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210, 211, 291, 565, 577, 582, 584
Program Committment Agreement, 674
RLV program, 182
safety of Mir, 304, 531
SIRTF program, 659
Space Station program, 208, 293, 296, 297,
298, 311, 314, 315, 566, 568, 569
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313, 31517, 318, 319, 359, 374, 549, 562—
63

assembly techniques, practice of, 266, 484

budgets and funding for, 191, 213, 305, 306,
307, 312, 313-14, 568, 570

cancellation attempts by Congress, 306, 567,
568

chronology of, 567-70

commemorative plaque, 315, 316

components, systems, and modules, 307, 321,
322; air purification system, 309; air purifi-
cation system testing, 568; Androgynous
Peripheral Attach System, 315; attached
pressurized module, 557; Automated Trans-
fer Vehicle, 279, 309-10, 568; Columbus
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Center of Excellence designation, 11

CMAM procurement, 227

crew return vehicles, 321

Customer and Flight Integration office, 194

Engineering director, 27

GAS experiments, 506

Hubble Space Telescope, 626, 629, 823

International Space Station (1SS), 191
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Shoemaker-Levy 9 comet and, 634, 635, 706,
707, 717

Ulysses, 661, 662, 663, 842

Voyager missions, 748, 980

K

Ka-Band Solid-State Power Amplifier, 668, 669,
858
Kadenyuk, Leonid K., 272, 373, 533, 534
Kagoshima Space Center, Japan, 685, 849, 879
Kavandi, Janet Lynn, 374, 541
Kesating, Gerald M., 959
Keller, H. Uwe, 969
Kennedy Space Center
Advanced X-ray Astronomica Facility
(AXAF), 655, 838
budgets and funding, 34
Center of Excellence designation, 11
Certification of Flight Readiness, 194
Chandra (AXAF), 838
Compton Gamma Ray Observatory (CGRO),
645, 833
employee as astronaut candidate, 540
Flight Readiness Review, 194, 388
Hubble Space Telescope, 621, 626, 630, 823
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management of, 26, 28, 31
Mars Global Surveyor, 954
mission area, 11
Mission Management Team, 194
Olympic Torch Relay, 508
Payload Operations Control Center, 253
responsibilities of, 29, 194
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Space Shuttle program: management of, 194,
195; processing work, 64, 65
Space Station management, 202
Space Station Processing Facility, 202, 206
Spacelab management, 196
SPARTAN satellites, 758, 759
Ulysses, 843
Voyager missions, 980
Y ohkoh/Solar-A, 685
Keppler, Erhardt, 845
Key Largo, Florida, 532
Khrunichev, 305, 306, 308, 311-12, 313, 568
Kidsat, 503, 517, 532
Kinkaid School, 473
Kirtland Air Force Base, Phillips Laboratory, 80,
175, 859
Kiruna, Sweden, 882, 888
Kivelson, Margaret G., 935
Klaus, Tropical Storm, 395
Klecker, Berndt, 797, 806
Kliore, Arvydas, 976
Kodiak Launch Complex, Alaska, 41
Kohl, John, 876

Kohrs, Richard H., 25, 26, 28, 203, 204, 205, 206,

208
Kondakova, Elena V., 372, 523
Konopliv, Alex, 947
KONUS (Russian Gamma Ray Spectrometer),
677, 869
Kopff comet, 739
Koptev, Yuri, 292, 297, 298, 565, 566
Korea, 21, 139
Kourou, French Guiana, 39
Kregel, Kevin R.
STS-70, 369, 489
STS-78, 371, 508
STS-87, 373,533
Krikalev, Sergei K.
STS-60, 255, 367, 460
STS-63, 300, 567
STS-88, 277, 317, 374, 549
Krimigis, Stamatios, 806, 975
Kristall module, 266, 299-300, 497, 568
Kross, Deny, 210
Kunde, Virgil G., 973
Kunow, Horst, 877
Kurfess, James, 834
Kvant-1 module, 299-300, 303
Kvant-2 module, 299-300
Kwajalein, Marshall Islands, 885-86
Kyoto University, 863

L

Laboratoire de Recherche Spatiale, 867

Laboratory for Atmospheric and Space Physics
(LASP), 605, 810

Laboratory for High Energy Astrophysics, God-
dard Space Flight Center, 753

Laboratory for Space Astrophysics and Theoreti-

cal Physics, 687
Laboratory for Stellar and Planetary Physics, 877
L aboratory module, U.S., 284, 285, 288, 306, 308,
556, 557
Lacefield, Cleon, 183
Landessternwarte Heidelberg Research Group,
763
Langley Research Center
Accelerometer, 959
balloon flights, 909, 912, 915, 917
Center of Excellence designation, 11
crew return vehicle HL-20, 320
GAS experiments, 493
mission area, 11
OEX program, 405
RLV design and testing, 173, 174
Scout ELVSs, 58, 59
sounding rocket program, 903
Space Station Configuration Budget Review
Team, 283
SPACEHAB experiments, 252
X-33 testing, 174, 175, 176
X-34, 82
Lanzerotti, Louis J., 846, 933, 934
Large Angle and Spectrometric Coronograph
(LASCO), 876
Large Isothermal Furnace (LIF), 470, 525
Large Orbiting Telescope, 621. See also Hubble
Space Telescope
Large Space Telescope, 576
Las Campas Observatory, Chile, 622
Laser Geodynamic Satellite Il (LAGEQS), 161,
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568; Kvant-1, 299-300, 303; Kvant-2, 299—
300; Optical Properties Monitor, 274, 302;
Piroda, 300; Reusable Solar Array (RSA),
497; Spektr, 272, 300, 303, 487, 489, 544,
568
deployment of, 564
Discovery STS-63, congratulations to from
Mir, 482
EVA, 234, 358, 504
funding for flight activities, 35, 213-14, 327,
334-35
International Space Station (1SS): development
of, support for, 64, 191-92, 278; size com-
pared to, 278
return to Earth, 275n90
safety concerns about, 304, 531
Shuttle-Mir program, 301; agreements govern-
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Scientific Balloon Flight Facility, New Mexico,
693
Scorpius, 649
Scott, Winston E.
STS-72, 358, 370, 498, 499
STS-87, 359, 373, 533, 535
Scout ELVs
characteristics of, 20, 58, 151
launches with, 19, 21, 38-39, 58-59, 118, 152
success rate for launches, 38, 118
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Scudder, Jack, 872
Searfoss, Richard A.
STS-58, 366, 455
STS-76, 370, 502
STS-90, 374, 538
Seddon, Margaret Rhea
STS-40, 362, 403
STS-58, 366, 455
Seeds exposure to space, 407, 408, 433, 473, 475,
507, 532, 548
Sega, Ronald M.
STS-60, 367, 460
STS-76, 370, 502
Seiff, Alvin, 933, 961
Seismometer, Magnetometer, and Inclinometer,
966
Semiconductor experiments, 408, 451, 472, 507,
543
Sensor Technology Experiment (STEX), 154, 383
Sergeant surface-to-surface missiles, 58
Serlemitsos, Peter J., 849, 983
Service d'Aeronomie du Centre National dela
Recherche Scientifique, 979
SGR1900+14 magnetic star, 662
Sharipov, Salizhan Shakirovich, 373, 536
Shaw, Brewster H., Jr
administrative position, 27
STS-28, 360, 380
Shawhan, Stanley, 581
Shea, Joseph, 294, 565
Shepherd, William M.
administrative positions, 208, 209
STS41, 361, 390
STS-52, 365, 435
Sherlock, Nancy J. (Currie)
STS-57, 366, 449
STS-70, 369, 489
STS-88, 277, 317, 374, 549
Shishkin, Oleg, 291, 565
Shoemaker, Eugene M., 717, 948
Shoemaker-Levy 9 comet, 634, 635, 706, 707,
717, 930, 937
Shoreham Wading River High School, New Y ork,
544
Shoshone-Ba Junior/Senior High School, Fort
Hall Reservation, |daho, 543
Shriver, Loren J.
STS-31, 361, 388
STS-46, 364, 427
Shuttle Activation Monitor (SAM), 381, 411, 414
Shuttle Amateur Radio Experiment (SAREX),
250, 397, 399, 421, 426, 432, 441, 448, 450, 457,
468, 470, 472, 486, 488, 490, 496, 503, 511, 513
Shuttle Carrier Aircraft 474, 267
Shuttle Crew Operations Manual, 215
Shuttle Entry Data System (SEADS), 381, 386,
396, 405
Shuttle Infrared L eeside Temperature Sensing
(SILTS), 386, 397, 398, 405
Shuttle lonospheric Modification with Pulsed
Local Exhaust (SIMPLEX), 524, 529, 532, 542
Shuttle Laser Altimeter, 498
Shuttle Pallet Satellite (SPAS), 160, 161, 163,
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243, 362, 366, 401. See also ASTRO-Shuttle
Pallet Satellite (ASTRO-SPAS)
Shuttle Pallet Satellite (SPAS) Payload Operations
Control Center, 253
Shuttle Plume Impingement Experiment (SPIE),
437
Shuttle Plume Impingement Flight Experiment
(SPIFEX), 472
Shuttle Pointed Autonomous Research Tool for
Astronomy (SPARTAN)
201 mission instruments and experiments:
Ultraviolet Corona Spectrometer, 757-58,
759, 760, 987; Video Guidance Sensor, 760—
61; White Light Coronograph, 757-58, 987
201 satellites, 757-61, 987; 201-01 (Solar
Physics), 161, 250, 365, 441, 758, 774, 987;
201-02 (Coordinated Observations-Ulysses),
162, 260, 368, 471, 758, 774, 987; 201-03
(Coordinated Observations-Ulysses), 163,
265, 491, 759, 775, 987; 201-04 (Calibration
Flight-SOHO), 164, 272, 274, 373, 533,
759-60, 775, 987; 201-05 (Calibration
Flight-SOHO), 164, 374, 545, 76061, 775,
987
204 (UV Astronomy-Stellar), 162, 261, 263,
368, 482, 484, 757, 761, 774
207 (Inflatable Antenna Experiment), 163,
267, 370, 505
accommodations for on Shuttle, 352
attitude control system, 535, 757
deployment of satellites, 757
development of program, 756-57
EVA to rescue, 359, 535
Far Ultraviolet Imaging Spectrograph
(FUVIS), 761
free-flyer payload, 276
OAST flyer, 163, 266, 370, 498
objectives of, 757
retrieval of, 757
Shuttle Small Payloads Project (SSPP), 223
Shuttle Solar Backscatter Ultraviolet (SSBUV)
instrument, 239, 246, 382, 390, 409, 421, 465,
480, 498
Shuttle Student Involvement Project (SSIP)
STS-29, 378
STS-31, 389
STS41, 391
STS-42, 417
Shuttle Training Aircraft, 487
Shuttle Upper Atmosphere Mass Spectrometer
(SUMS), 397, 405
Shuttle Vibration Forces (SVF), 540
Shuttle-C, 77, 78, 79, 89, 101, 283
Shuttle/Spacel ab Payload Mission Management
and Integration budget category, 212, 329, 340
Sierra College, Rocklin, California, 473, 540
Simons, David, 822
Simplified Aid for EVA Rescue (SAFER), 272,
277, 357, 475, 504
USA SAFER, 551
Simpson, John, 807
Single Stage Rocket Technology program
(BMDO), 80
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Single String Global Positioning System, 550
Single-element telescope, 949
Sisson, James, 203, 204
Sjogren, William, 927
Skylab, 247, 451
Slayton, Donald "Deke," 47-48
Sloeckler, George, 845
Slow Rotating Centrifuge Microscope (NIZEMI),
258
Slow-Turning Lateral Vessel (STLV) bioreactor,
414
Small Deep-Space Transponder, 858
Small Expendable Deployer System
SEDS-1, 76, 77, 138
SEDS-2, 77, 138
Small Explorer Data System, 598
Small Explorer missions (SMEX)
budgets and funding for, 587
management of, 55, 152, 592
missions; FAST, 147, 579, 591, 601-3, 691,
771, 804-5; SAMPEX, 152, 579, 591, 598—
99, 769, 790, 796-800, 809; SWAS, 148,
591, 61012, 773, 790, 814-15; TRACE,
147, 579, 591, 608-10, 611, 691, 772, 790,
812-13; WIRE, 591-92
objectives of, 577
Pegasus for deployments, 55
success of, 577
Small Mission Program Group, 713
Small Satellite Technology Initiative, 587
Small Self-Contained Payload (SSCP) program,
222-23. See also Get Away Specia (GAS) pro-
gram
Smith, David E., 952, 955
Smith, Peter, 961, 969
Smith, Steven L.
STS-68, 368, 476
STS-82, 358, 372, 519, 520, 632
Smithsonian Astrophysical Observatory (SAO)
Advanced X-ray Astronomica Facility
(AXAF), 652, 653
balloon flights, 906, 907, 908, 912, 914, 917
high-resolution imagers (HRIs), 616, 617, 817
sounding rocket program, 883, 887, 888, 892
Spitzer Space Telescope (Space Infrared Tele-
scope Facility [SIRFT]), 659
Ultraviolet Coronal Spectrometer, 757, 758
Ultraviolet Coronograph Spectrometer
(UVCS), 876
Smoot, George, 791
Smyth, William H., 936
Society of Japanese Aerospace Companies, Inc.,
418, 451-52, 468, 474, 499
Soderblom, Lawrence A., 857
Sodium Sulfur Battery Experiment (LHP/
NaSBA), 534
Soft Gamma Repeater (SGR), 650
Soft X-ray Spectrometer (SOXS), 861
Soft X-ray Telescope (SXT), 683-84, 879, 880
Sojourner microrover, 578, 724, 731, 732-33, 962
Solar, Anomalous and Magnetospheric Particle
Explorer (SAMPEX), 579, 591, 598-99, 7609,
790, 796-800, 809
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Solar and Heliospheric Observatory (SOHO)
characteristics, instruments, and experiments,
681, 875-78
coordination of TRACE with, 609
data and images from, 675, 681, 682
deployment of, 4647, 125, 681, 770, 875
development and management of, 680-81, 875
discoveries and scientific contributions from,
68182, 878
ISTP program, 672, 676, 680
objective of, 579, 681, 770, 875
problems experienced with, 682-83
sounding rocket program and, 691
SPARTAN satellites and, 759-60
Solar Array Module Plasma I nteraction Experi-
ment (SAMPIE), 465
Solar Concentrator Arrays with Refractive Linear
Element Technology (SCARLET I1), 669, 857
Solar Constant (SOLCON), 421, 441, 480, 528,
547
Solar Electric lon Propulsion System, 856
Solar Energetic Particle lonic Charge Analyzer
(SEPICA), 607, 807, 808
Solar Extreme Ultraviolet Hitchhiker (SEH), 492
Solar Isotope Spectrometer (S1S), 607, 807
Solar Maximum Mission (SMM), 575, 608, 684
Solar physics missions, 578, 579, 768, 772
Solar Spectrum (SOLSPEC), 421, 441, 480
Solar system exploration, 577, 589
Solar System Exploration Committee, 739, 740
Solar System Exploration Division (Office of
Space Science), 583, 584, 585, 589, 713, 714
Solar System Exploration Division (Office of
Space Science and Applications), 581, 582
Solar Ultraviolet Experiment (SUVE), 440
Solar Ultraviolet Measurements of Emitted Radia-
tion (SUMER), 876
Solar Ultraviolet Spectral Irradiance Monitor
(SUSIM), 421, 441, 480
Solar Wind and Suprathermal 1on Composition
Experiment (SMS), 868
Solar Wind Anisotropies (SWAN), 876
Solar Wind Experiment (SWE), 867
Solar Wind lon Mass Spectrometer (SWIMS),
607, 807
Solar Wind lonic Composition Spectrometer
(SWICS), 607, 662, 807, 845, 868
Solar Wind Plasma (SWOOPS) Experiment, 844
Solar X-ray Photometer (SXP), 810
Solar X-rays and Cosmic Gamma Ray Bursts, 847
Solar-A/Y ohkoh, 683-85, 768, 879-81
Solid Propulsion Integrity Program (SPIP), 27
Solid rocket boosters
budgets and funding for, 92, 93, 108, 112
characteristics of, 66, 68, 166, 215, 216
management of, 65
Solid rocket motor, 34, 89, 93, 109, 113, 491
Solid State Microaccel erometer Experiment, 406
Solid Surface Combustion Experiment (SSCE),
390, 410, 432, 440, 472, 483, 529, 542
Solid-state Imaging Spectrometers (SISs), 665,
849, 850, 851
Solid-state Imaging (SSI) camera, 934
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Solid-state recorder, 632
Solovyev, Anatoly, 303, 487
Sondre Stronfjord, Greenland, 911, 912
Sounding rocket program, 690-92, 756, 882-905
South America, 388, 688
Southwest Research Institute
Cassini Plasma Spectrometer (CAPS), 973
lon and Neutral Mass Spectrometer (INMS),
974
Plasma Experiment for Planetary Exploration
(PEPE), 858
sounding rocket program, 895, 898, 901, 902,
905
Southwest Ultraviolet Imaging System (SWUIS),
529
Southwood, David J., 975
Soviet Union, 291, 298-99, 300, 672, 677
Soyuz vehicle
Apollo-Soyuz Test Project, 264
crew transfer to Mir, 262, 300, 303, 555
crew transfer to Salyut space stations, 298—-99
crew transfer vehicle for Space Station, 280,
293, 294, 296, 305, 557
Space Acceleration Measurement System
(SAMYS), 245, 410, 417, 430, 436, 440, 481, 483,
500, 518
Space Access and Technology, Office of (Code X)
budgets and funding for, 13, 33, 35, 89, 97,
100
disbanding of, 32
New Millennium Program, 667
organization of, 29
responsibilities of, 13, 30
Space Station funding, 214
Space Access and Technology program, 172, 214
Space Aerospace, Ltd. Canada, 434
Space Astronomy and Astrophysics joint working
group, 677
Space Astrophysics Group, University of Califor-
nia, Berkeley, 764
Space Automation and Robotics Center, Ann
Arbor, Michigan, 472
Space Classroom Program, "Assignment—The
Stars," 397
Space Communications, Office of, 14, 32, 193
Space Development and Commercial Research
Division, 212
Space Development office (Office of Space
Flight), 31, 32, 193
Space Experiment Module (SEM) Carrier System,
223
Space Experiment Module (SEM) program, 223,
352, 515, 544, 548, 551
Space Exploration, Office of, 10
Space Flight, Office of (Code M)
appropriations and functional areas, 9, 12, 15
code letter designations, 192
organization and management of, 24-32, 193,
203-4, 206, 209-10, 282
responsibilities of, 23, 26, 30, 193, 205, 208,
210, 282
Space Flight/Space Station Integration Office, 203
Space Flyer Unit, 266

NASA HISTORICAL DATA BOOK

Space Industries, Inc., 423
Space Infrared Telescope Facility (SIRFT), 589,
657-60, 782
Space Infrared Telescope Facility (SIRFT) Sci-
ence Working Group, 659
Space Infrared Telescope Facility (SIRFT) Task
Group, 659
Space Integrated Global Positioning System,/Iner-
tial Navigation System (SIGl), 551
Space Launch Initiative, 84, 88
Space Life Sciences Strategic Plan (1992), 210
Space Operations office (Office of Space Flight),
31, 32,193
Space Operations Utilization office (Office of
Space Flight), 32
Space Physics Division (Office of Space Science),
583, 584, 588
Space Physics Division (Office of Space Science
and Applications), 581
Space Physics Laboratory, Lockheed Martin
Advances Technology Center, 873, 874
Space physics missions, 578, 579-80, 588, 589,
767,769, 770, 771, 772
Space Processing division (Office of Space Access
and Technology), 29
Space Program, Advisory Committee on the
Future of the U.S,, 204-5, 287
Space Radar Laboratory (SRL)
SRL-1, 256, 257, 260, 367, 468
SRL-2, 162, 260, 368, 477
Space Radiation L aboratory, Californialnstitute of
Technology, 806
Space Radiation program, 619
Space Research | nstitute, 968
Space Science and Applications, Office of (Code
E/Code S)
budgets and funding for, 9, 35, 90, 95
"faster, better, cheaper" concept, 577
Hubble Space Telescope investigation, 622—23
Launch Vehicle Office, 27
Life Sciences Division, 210-11, 385
Microgravity Science and Applications Divi-
sion, 210, 211
organization and management of, 580-82
PCG, 378
Pool Boiling Experiment, 452, 462
responsibilities of, 9, 27, 29, 283, 580-82
SHARE, 377
space science missions sponsored by, 575
STL experiment, 421
Space Science Board, National Academy of Sci-
ences, 740
Space Science Committee, European Science
Foundation, 740
Space Science Development, Office of, 12
Space Science Enterprise, 583
Space science missions
budgets and funding for, 585-88, 776-89;
authorized budget, 587, 776; programmed
budget, 587, 777
Centers of Excellence, 584
discipline areas, 574, 575, 577-80, 588-89
"faster, better, cheaper" concept, 577, 582,
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587-88, 772
international scope of, 574
knowledge gained through, 574
last decade review, 575
list of, 767—73
management of, 574, 580-85
method of deployment, 573-74
number launched, 573, 576
overview of, 576-80
Pl-led missions, 579, 580, 590
size of missions, 57677
Space Shuttle missions, 774-75
themes of, 583, 584
Web sites for, 574
Space Science, Office of (OSS)
CGRO reentry, 651
Deep Space 1, 668
Mars Climate Orbiter Mission Failure Mishap
Investigation Board, 738
missions sponsored by, 575
New Millennium Program, 667
organization and management of, 582, 583-85,
586
responsibilities of, 582
Strategic Plan, 583, 584
Space Science Project Web sites, xxiii
Space Sciences Department, Aerospace Corpora-
tion, 873
Space Sciences Laboratory, University of Califor-
nia, Berkeley, 793, 868, 872
Space Shuttle
abort modes, 23638
activities and events of typical mission, 217
beginning of program, 190
budgets and funding for, 30, 33-36, 89, 92-94;
assured shuttle availability, 93, 109; flight
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gency landing sites, 217; Edwards Air Force
Base, 69, 217, 237, 502; Kennedy Space
Center, 69, 194, 217, 237, 244, 250-51, 260,
385, 392, 454, 512, 514; night landing, 454,
502

launch vehicle function of, 19, 20-21, 22, 23,
49, 64, 190

low-Earth orbit of, 41

main engines (SSME), 215, 216; Block |, 67,
264, 267; Block 11, 545; Block I1A, 67; bud-
gets and funding for, 93, 106—7, 112; charac-
teristics of, 6667, 69, 166, 350; scrub or
abort modes, 237, 238

management of program for, 23-32, 192, 193—
95, 205, 582

Mission Management Team, 194

NASA's responsibility to upgrade, 22

orbiter, 215, 216; budgets and funding for, 92,
104-5, 111; characteristics of, 217-19, 349—
50; extended duration orbiter, 92, 105, 219,
247, 255, 354-55, 414, 470, 486, 495, 511,
522, 527, 540; glass cockpit, 221; manage-
ment of, 65; modifications and upgrades to,
219-21, 258, 425; Orbiter Docking System,
220, 229-30

Orbiter Maintenance Down Period (OMDP),
219, 220-21, 249, 519, 536

private sector operation and management of,
23

processing work, contract for, 64

Reaction Control System, 472

reliance on, end to, 78, 183

solid rocket boosters, 215, 216; budgets and
funding for, 92, 93, 108, 112; characteristics
of, 66, 68, 166; management of, 65

solid rocket motor, 34, 89, 93, 109, 113, 491

hardware, 111; flight operations, 110-11; Space Shuttle missions. See also STSentries

flight operations upgrades, 92, 106; launch
and landing operations, 93, 113-14; launch
and mission support, 92, 106—7, 110; launch
services mission support, 94, 117; main
engine, 93, 106—7, 112; Orbiter Operational
Capability, 104-5; Production and Opera-
tional Capability, 15, 33, 34, 35-36, 89, 90,
103, 110; propulsion systems, 92-93, 108,
109, 112-13; Safety and Performance
Upgrades, 33, 35, 89, 92, 94, 96, 103, 109;
Space Transportation Operations, 110

Certification of Flight Readiness, 194

characteristics of, 6569

components of, 215-16

crew: age of, 516; assignments and duties,
233-34; number of, 217; selection of, 232,
540; services provided by, 234-36

external tank, 215, 216; budgets and funding
for, 92, 93, 108, 113; characteristics of, 65—
66, 165; super lightweight external tank
(SLWT), 276

fleet of, 20

Flight Readiness Review, 194

functions and missions of, 19, 190-91, 216-17

launch and landing operations, 69, 217; bud-
gets and funding for, 93, 113-14; contin-

African-American crew: first to walk in space,
261; first woman, 248

altitude numbers in mission descriptions, 238

Challenger explosion and, 20

chronologies, xxiii, 238

"dog crew," 265

female astronauts, 248, 255, 258

female Shuttle pilot, 261

funding for, 6, 15

Japanese citizen to walk in space, 499

Kennedy Space Center employee as astronaut
candidate, 540

length of, 247, 255, 258, 262, 265, 268, 269,
469

length of time in space for astronauts, 268, 272

list of, 159-64, 360-75

married couple as crew, 248

number of flights, 21, 64, 190, 238, 266

oldest human to fly in space, 516

orbiter-to-orbiter crew conversation, 449

payload mission management and integration,
780

payloads: accommodations for, 221-32, 351—
52; attached space science missions, 750. See
also specific missions; commercia, 49; crite-
riafor, 22, 64; examples of, 64; NAVSTAR
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GPS satellites, 50; removal of DOD pay-
loads, 61, 249, 439; satellites, 69, 750. See
also specific satellites, small payloads, 221,
222-23; types of, 221-22
President at launch, 548
press and mediakits, xxi, 238
reflight of mission, 164, 270, 355, 372, 525,
527
safety emphasis following Challenger, 70, 190
space science missions and experiments, 573,
575, 774-75
success rate for launches, 21, 190
successful missions, 190, 238
Space Shuttle Operations funding, 33
Space Shuttle Program Director (Office of Space
Flight), 193
Space Shuttle Program Office, 196
Space Shuttle Projects Office, Marshall Space
Flight Center, 194, 195
Space Shuttle/Spacelab Mission Management and
Integration program, Office of Life and Micro-
gravity Sciences and Applications, 196
Space Station, 566. See also International Space
Station (1SS); Mir Space Station; Space Station
Freedom; United States-Russian Cooperative
Program
assembly of, 3, 234
assembly techniques, practice of, 247, 356,
424, 484
budgets and funding for: Alpha, 191, 208, 296;
Freedom, 191, 208, 281-84, 287-88, 290,
293-96, 552, 565, 566; funding history, 333—
43; Human Space Flight (HSF) appropria-
tions, 35, 213-15, 324-26; |SS, 305, 312,
313-14, 568, 570; Programmed Budget,
327-30; Science, Aeronautics, and Technol-
ogy (SAT) appropriations, 213-15; Space
Transportation Capability Development
appropriations, 34; Spaceflight, Control, and
Data Communications (SFC& DC) appropri-
aions, 6, 15
chronology of, 564—70
development of, 190, 199, 277-78
management of, 192, 197-210
resupply missionsto, 85
Space Shuttle missions to, 164
Space Station Alpha, 191, 208, 277, 296, 566
Space Station Control Board, 306, 569
Space Station Freedom
assembly of, 284, 290, 291, 292
assembly techniques, practice of, 247, 356,
424
Assisted Crew Return Vehicle, 290
budgets and funding for, 191, 208, 213, 281—
84, 287-88, 290, 293-96, 552, 565, 566
characteristics of, 553-54
chronology of, 564-67
components, systems, and modules, 281, 282—
91; Crew and Equipment Trandlation Aids
(CETA), 242, 356, 400; ESA attached pres-
surized module, 284, 285, 286; Exposed
Facility, 284, 289; Japanese Experiment
Module, 284, 285, 287; Space Station
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Remote Manipulator System (SSRMS), 285,
289; Special Purpose Dexterous Manipula-
tor (SPDM), 28485, 289; U.S. habitation
module, 284, 285, 286, 288; U.S. laboratory
module, 284, 285, 288
Configuration Budget Review Team, 283, 564
contractor-led joint vehicle integration team,
206, 208
contractors for, 281, 552, 564, 566
crew, number of, 288, 554
development of, 190, 191, 280-81
External Maintenance Solutions Team, 286,
564
External Maintenance Task Team (EMTT),
286, 564
flight telerobotic servicer (FTS), 285, 288
Health Maintenance Facility, 430
heat transport systems, 377
life sciences experiments, 210, 293
management of program for, 25, 26, 28, 30, 31,
193, 197-208, 582
man-tended capability, 290, 292
metal experiments to support, 407
Mir program and, 291-93, 294
mission, goals, and objectives, 290
naming of, 191, 280
National Launch System and, 79
orbit of, 291
permanently manned capability, 290, 291, 292
redesign of, 191, 208, 213, 283-84, 286-88,
293-97, 56566
STLV bioreactor, 414
termination of, 304, 567
U.S.-Russian Cooperative Program and, 293,
567
water electrolysis, 492
Space Station Freedom Program Office, 203, 204,
206, 207, 252, 290
Space Station Freedom Strategic Plan, 206, 207
Space Station Freedom Systems Integration
Office, Johnson Space Center, 204
Space Station Heat Pipe Advanced Radiator Ele-
ment (SHARE), 377, 409
Space Station, Office of (Code S)
administrators of, 203
appropriations and functiona areas, 9
code letter designations, 192
consolidation of, 24-25, 203, 282
organization of, 197, 198
Space Station Program Office (Office of Space
Flight), 193, 198, 208
Space Station Remote Manipulator System
(SSRMYS), 279, 285, 289
Space Station Transition Team, 296
Space Stations Project Offices, 198
Space Systems Devel opment, Office of (Code D)
"Access to Space" study, 22, 80, 172
code letter designations, 193
Flight Demonstration Program, 76
management of, 26
National Launch System management by, 79
organization of, 25-26, 29, 205
responsibilities of, 26, 28, 193, 205, 206, 208,
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210
Space Systems division (Office of Space Access
and Technology), 29
Space Systems Inc. (SSl), 4748
Space Technology program, 27
Space Telescope Imaging Spectrograph (STIS),
358, 519, 630, 632, 829-30
Space Telescope Operations Control Center, God-
dard Space Flight Center, 459, 631
Space Telescope Science Institute (STScl), 621,
626
Faint Object Camera (FOC), 825
Multimission Archive, 687, 689
Web site for, xxiii
Space Test Payload-1 (STP-1), 402
Space Test Program
Army, 421
DOD, 381, 761
Space TissueLoss (STL), 421, 439, 443, 468, 481,
490, 515
Space Tracking and Data Systems, Office of, 10,
15
Space Transportation Architecture Study, 183
Space Transportation Capability Development
appropriations, 9, 12, 33, 34, 89, 90, 96, 212
Space Transportation division (Office of Aeronau-
tics and Space Transportation Technology), 32
Space Transportation division (Office of Space
Access and Technology), 29
Space Transportation Main Engine (STME), 78,
79
Space Transportation Operations budgets and
funding, 15, 34, 36, 93, 110
Space Transportation System, 20, 34
Space Transportation Technology division (Office
of Aeronautics and Space Transportation Tech-
nology), 32
Space Vision System, 279
Spaceborne Imaging Radar-C (SIR-C), 256, 257,
477
Spacecraft Bubble Data Recorder (BDR), 684, 685
Spacecraft Kinetic Infrared Test (SKIRT), 465
Spaceflight, Control, and Data Communications
(SFC&DC) appropriations, 6, 33, 34-36, 89, 90,
92-94
SPACEHAB
accessto, 252
characteristics of, 252
configuration of modules, 228-30, 231
development of program, 22728
Shuttle missions, 355; STS-57, 161, 252, 355,
366, 450; STS-60, 255, 355, 367, 460-61;
STS-63, 162, 261, 355, 368, 482-83; STS-
76, 355, 370, 503; STS-77, 164, 267, 355,
505; STS-79, 268, 355, 371, 513; STS-81,
269, 355, 371, 517; STS-84, 355, 372, 523—
24; STS-86, 272, 273, 355, 373, 531, 536;
STS-89, 274, 355; STS-91, 355, 374, 541,
STS-95, 164, 276, 355, 374, 546
as Shuttle payload, 352
Space Research Laboratory, 227-30, 252
space science missions, 750
support for Shuttle-Mir activities, 228, 267,
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268, 272, 273, 274, 275, 531, 536, 541
workspace provided by, 227-28, 231, 352
SPACEHAB, Inc., 227-28
Spacelab. See also Astro-1; Astro-2
animal enclosure modules, 231-32
budgets and funding for, 34, 35, 212, 327, 332
characteristics of, 353
command and data management system
(CDMYS), 227
components of, 224-26
data processing assembly (DPS), 227
design and development of, 224
experiments on, control of, 225
igloo, 226, 242, 262, 354, 362, 365, 420, 441
instrument pointing system, 227
international cooperative focus of, 575
investigations carried by, 224, 227
last decade review, 190
Life and Microgravity Spacelab (LMS), 163,
268, 354, 371, 509-11
life sciences missions, 161, 354, 575; SLS-1,
243-44, 354, 362, 404; SLS-2, 255, 354,
366, 455-57
management of, 26, 193, 196, 205, 582
microgravity research, 495
Mir research and payloads, 191, 196, 229, 354,
488
Mission Operations Control, Huntsville, Ala-
bama, 258, 270
missions flown with, 227, 354-55
Neurolab mission, 164, 274-75, 355, 374,
538-39
number of missions, 191
orbiter modifications to accommodate, 219
pallets, 226, 242, 262, 264, 351, 354, 362, 365,
420, 441
payload mission management and integration,
780
Payload Operations Control Center, 196
research missions and payloads, 191
as Shuttle payload, 221, 224-27, 351, 352
space science missions, 575, 750
Spacelab D-1, 445, 448
Spacelab D-2, 161, 251, 354, 366, 44548
Spacelab-J, 161, 248, 354, 364, 429-32
ultraviolet telescopes mounted on, 396
workspace provided by, 225, 352
Spain
abort landing facility, 237
Deep Space Network (DSN) station, 666, 701
ESA membership, 279
Laboratory for Space Astrophysics and Theo-
retical Physics, 687
Minisat 01, 55
payloads launched for, 21
Pegasus EL Vs, 55
Villafranca Satellite Tracking Station, 688,
689
Spar Astro, 552
Spearing, Robert, 32
Specia Purpose Dexterous Manipulator (SPDM)
Freedom, 284-85, 289
ISS, 279, 306, 316, 319
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Spectrometer Measurement of the Upper Atmo-
spherein the UV Range, 473
Spectrum Astro, Inc., 668, 856
Spektr module, 272, 300, 303, 487, 489, 544, 568
Spiral galaxy M100, 623, 624
Spiral galaxy NGC 4603, 641, 642
Spitzer, Lyman, 620
Spitzer Space Telescope (Space Infrared Tele-
scope Facility [SIRFT]), 589, 657—60, 782
Springer, Robert C.
STS-29, 360, 376
STS-38, 361, 392
Sromovsky, Larry, 933
St. Vincent Elementary School Salt Lake City,
Utah, 543
Stanford, I. Duke, 24
Stanford University
Energetic Gamma Ray Experiment Telescope
(EGRET), 646, 835
Michelson Doppler Imager/Solar Oscillations
Investigation (MDI/SOI), 878
Radio Science Experiments, 953, 956
Radio Science: Propagation, 936
sounding rocket program, 887, 897
Star Tracker Cameras, 950
Stardust, 715, 938
Stars
ASCA discoveries, 852
Astro-2, 984-86
dense stellar environments, 635-36, 639
gaaxy collisions and, 638, 641
life cycle of, 634
magnetic star SGR1900+14, 662
Supernova 1006, 852, 985
Supernova 1987A, 634, 636, 638, 836, 980
Type la supernovae, 643-44
U Geminorum, 985
x-ray radiation from, 249
State University of New Y ork, 936
State University of New York at Stony Brook, 377
Station Redesign Team, 294, 565
Stecher, Theodore P., 982
Stein, Martin, 29
Stellar Oscillation Photometer, 966
Stennis Space Center
aerospike engines, 184
budgets and funding, 34
Center of Excellence designation, 11
engine oxidizer duct testing, 494
management of, 28, 31
mission area, 11
responsibilities of, 194
X-33 testing, 182
Stephenson, Arthur G., 738
Stereo-spectral Imaging System, 964
Still, Susan L.
STS-83, 372,521
STS-94, 372,525
Stone, Edward, 797, 798, 806, 935
Strategic Defense Initiative Organization
(SDIAO), 720. See also Bdllistic Missile
Defense Organization (BMDO)
Infrared Background Signature Survey experi-

NASA HISTORICAL DATA BOOK

ment, 160
Space Shuttle experiments, 243
Strategic Defense Initiative (SDI), 77-78
Strategic Enterprises, 30
Strategic Planning office (Office of Space Flight),
32
"Strategy for Space Astronomy and Astrophysics
for the 1980s" (National Research Council), 658
Stratospheric Observation for Infrared Astronomy,
783
Strekalov, Gennadiy, 487
Structural Dynamics Model Validation, 551
Structure and Evolution of the Universe Division
(Office of Space Science), 584, 585
STS1, 398
STS-2, 398
STS-3,398
STS4, 219, 222, 398
STS5, 219, 398
STS9,191, 219
STS-28, 159, 239, 380-81
STS-29, 159, 168, 238, 376-78
STS-30, 159, 239, 379
IUSlaunch, 72, 75
Magellan deployment, 72, 75, 159, 239, 360,
379, 693-94, 767, 927
STS-31, 159, 241, 388-89
STS-32, 159, 240, 385-86, 397, 405
STS-33, 159, 168, 239, 384
STS-34, 159, 168, 239, 382-83
Galileo deployment, 159, 239, 360, 382, 383,
703, 767, 930, 932
STS-35, 159, 242, 392, 394-98, 405, 756, 774,
981
STS-36, 159, 240, 387, 395
STS-37, 159, 242, 356, 399-400, 645, 833
STS-38, 159, 242, 392-93
STS-39, 160, 243, 401-2, 762
STS-40, 160, 219, 243-44, 397, 403-8
STS41, 159, 168, 241-42, 390-91, 843
STS-41-C, 240, 361
STS-41-D, 237, 238
STS-42, 160, 220, 244-46, 415-19
STS-43, 160, 168, 244, 409-10
STS-44, 160, 168, 244, 413-14, 522
STS45, 160, 246, 420-21
STS-46, 160, 247-48, 427-28
EURECA, 247, 252, 253, 427, 428
TSS deployment, 74, 427, 428
STS-47, 161, 248, 429-34
STS48, 160, 244, 411-12
STS-49, 64, 160, 218, 246-47, 356, 422-24
STS-50, 160, 247, 425-26
STS-51, 161, 252-54, 357, 449, 453-55, 763, 774,
775
STS-51-B, 449
STS-51-D, 449
STS-51-F, 238
STS-51-L, 190. See also Challenger
STS-51-L Dataand Design Analysis Task Force,
190
STS-52, 161, 249, 435-37
STS-53, 161, 249, 438-40
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STS-54, 161, 168, 249, 356, 440, 755, 756, 774
STS-55, 161, 238, 250-51, 44448
STS-56, 161, 250, 44143, 758, 774
STS-57, 161, 228, 252, 253, 355, 356, 449-52,
474
STS-58, 161, 255, 455-57
STS-59, 162, 256-57, 260
STS-60, 162, 255-56, 355, 46063
STS-61, 161, 236, 255, 357, 458-59, 623, 628-30,
630, 774
STS-61-B, 248
STS-61-C, 223, 494
STS-62, 162, 256, 46466
STS-63, 162, 261-62, 355, 357, 482-84, 774
Shuttle-Mir program, 300, 304, 555, 567
SPARTAN 204 mission, 761
STS-64, 162, 260, 357, 47175, 758, 774
STS-65, 162, 258-59, 469-70
STS-66, 162, 26061, 479-81
STS-67, 162, 262-63, 485-86, 754, 775, 981
STS-68, 162, 260, 476-78
STS-69, 163, 265, 357, 491-93, 759, 775
STS-70, 162, 168, 264, 489-90, 491
STS-71, 162, 263-64, 487-88, 491
Shuttle-Mir program, 300, 301, 302, 555
STS-72, 163, 266, 358, 498-99
STS-73, 163, 265, 494-95
STS-74, 266, 496-97
Shuttle-Mir program, 300-301, 496, 497, 555
STS-75, 75, 163, 266, 500-501
STS-76, 163, 26667, 355, 358, 5024
Shuttle-Mir program, 502, 504, 555
STS-77, 163, 267, 355, 505-7
STS-78, 163, 268, 508-11
STS-79, 163, 268, 355, 512-13, 514, 555
STS-80, 163, 269, 514-16
STS-81, 163, 269, 355, 517-18, 555
STS-82, 163, 269, 358, 519-20, 630-33, 775
STS-83, 163, 270, 521-22, 525
STS-84, 164, 270, 355, 523-24, 555
STS-85, 164, 270-71, 528-30
STS-86, 164, 272, 273, 355, 531-32, 555
STS-87, 164, 272, 274, 276, 359, 533-35, 75960,
775
STS-88, 64, 164, 277, 316-17, 319, 359, 549-51
ISS assembly mission, 277, 313, 315-17, 318,
319, 359, 374, 562-63
STS-89, 164, 274, 355, 536-37, 555
STS-90, 164, 227, 274-75, 538-40
STS-91, 164, 275-76, 355, 54144, 555
STS-94, 164, 270, 522, 525-27
STS-95, 164, 276, 355, 54548, 633, 760-61, 775
Student Experiment on ASTRO-SPAS (SEAS),
766
Student Explorer Demonstration Initiative
(STEDI) program, 592-93
budgets and funding for, 592
CATSAT, 592, 593
SNOE, 147, 592, 593, 6056, 609, 772, 790,
810-11
TERRIERS, 592, 593
ultralite ELV launch services, 592-93
Student Nitric Oxide Explorer (SNOE)
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deployment of, 147, 593, 605-6, 609, 772,
790, 810-11
funding for, 592
objective of, 772
Student Shuttle Flight Program, 231
Student Undergraduate Research Fellowship Sat-
ellite, 139
Students for the Exploration and Devel opment of
Space (SEDSAT), 141, 667, 66971, 773, 859
Sturckow, Frederick R., 317, 374, 549
Submillimeter Wave Astronomy Satellite
(SWAS), 148, 591, 610-12, 773, 790, 814-15
Suborbital program
balloon flights, 693, 694, 906-25
objectives of, 690
sounding rocket program, 690-92, 882-905
Ultra-long Duration Balloon (UL DB) project,
693
Suborbital Research program, 588, 783
Sullivan, Kathryn D.
STS-31, 361, 388
STS-45, 364, 420
Summa Technology, 84
Sun
ATLAS-3, 260-61, 480
atmosphere of, study of, 265, 276
energy output: data collection on, 260-61, 480;
investigations of, 575
Galileo, 704
high-frequency solar output, 452
SOHO, 46-47, 125, 579, 609, 68083, 691,
770
Spacelab mission research, 227
TRACE, 147, 579, 591, 608-10, 611, 772,
790, 812-13
Ulysses and, 241, 265, 66162, 663, 768, 842
Y ohkoh/Solar-A, 683-85, 768, 879-81
Sun-Earth Connection Division (Office of Space
Science), 584, 585
Sun-Earth-Heliosphere Connection theme, 583,
608, 679
Superfluid Helium On-Orbit Transfer (SHOOT),
450
Supernova 1006, 852, 985
Supernova 1987A, 634, 636, 638, 836, 980
Supernovae Type la, 64344
Suprathermal 1on Composition Spectrometer
(STICS), 863, 868
Surface Effects Sample Monitor (SESAM), 269,
271, 764, 765, 988
Surface-science Package (SSP), 979
Svalbard, Norway, 904
Sverdrup Corporation, 171, 175, 178
Swank, Jean, 802
Sweden
ESA membership, 279
International Solar-Terrestrial Physics (ISTP)
program, 672
Swedish Space Corporation, 418, 433, 477
TRACE, 608, 812
Switzerland, 246, 279, 672
SYNCOM satellite, 159, 240, 361, 385
Synthetic aperture radar (SAR), 694-95, 697, 928
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Systems | ntegration Office, Johnson Space Center,
204

T

Tam, Dan, 210
Tananbaum, Harvey, 652
Tank Pressure Control Equipment (TPCE), 409
TPCE/RFL, 506
TPCE/TP (Therma Phenomena), 437
Tanner, E. Ray, 203
Tanner, Joseph R.
STS-66, 368, 479
STS-82, 358, 372, 519, 520, 632
Task Force Red Team, 304
Tateyama, N., 474
TaurusELVs
characteristics of, 20, 59, 60, 153
development of, 59
launches with, 21, 38, 39, 40, 59, 61, 118, 154
payloads, 61
success rate for launches, 38, 118
Teachers and Students Investigating Plantsin
Space (TSIPS), 534
Technical University of Clausthal, Germany, 537
Technology Applications and Science (TAS)
experiments, 271, 528
Technology demonstrator missions, 769, 773
Technology Experiments Facility, 280
Technology Experiments for Advancing Missions
in Space (TEAMYS), 267, 506
Teegarden, B. J., 869
Teledyne Brown, 552
Telespazio, 854
TENMA, 850
Terra Scout, 413
Test Director, NASA, 237
Tethered Satellite System (TSS)
deployment of, 247, 248, 427, 428
experiments with, 74-77
funding for, 34, 91, 99
purpose of, 74
Space Shuttle missions, 163, 266, 364, 370,
500, 501
Thagard, Norman E.
aboard Mir, 264, 267, 300, 488, 555
IML-1, 245
STS-30, 360, 379
STS42, 245, 363, 415
STS-71, 264, 487
Thebe, 711
Theory of Relativity, 803, 848, 851
Thermal and evolved gas analyzer, 970
Thermal Emission Spectrometer (TES), 726, 952,
955
Thermal Energy M anagement Processes (TEMP),
377,427
Thermal Energy Storage (TES), 465, 492
Thermal lon Dynamics Experiment (TIDE)/
Plasma Source Instrument (PSI), 680, 873
Thermosphere, lonosphere, M esosphere Energet-
icsand Dynamics (TIMED), 783
Thiokol Corporation
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AthenaELVs, 41, 120, 121
AtlasELVs, 127,134
Conestoga ELVSs, 48, 135
DeltaELVs, 50, 51, 142, 143, 144
Space Shuttle engines, 65
Taurus ELVs, 153
Thirsk, Robert Brent, 371, 508
Thomas, Andrew S.W.
aboard Mir, 274, 275, 536, 555
STS-77, 370, 505
STS-89, 274, 373, 536
STS-91, 275, 374
Thomas, Donald A.
STS-65, 367, 469
STS-70, 369, 489
STS-83, 372,521
STS-94, 372,525
Thomas Hancock, 408
Thompson, Rodger 1., 831
Thornton, Kathryn C.
STS-33, 360, 384
STS-49, 356, 364, 422, 424
STS-61, 357, 367, 458, 459, 628
STS-73, 369, 494
Thorson, Richard A., 204
3D PLASMA, 867, 868-69
Thuot, Pierre J.
STS-36, 361, 387
STS-49, 356, 364, 422
STS-62, 367, 464
Time-of-Flight Energy Angle Mass Spectrograph
(TEAMS), 805
Titan. See also Huygens science probe
discovery of, 740
Huygens science probe, 743
missions to explore, 575, 740
objectives of Cassini-Huygens, 971
Titan ELVs
characteristics of, 62, 158
development of, 61-62
inertial upper stage (IUS), 72, 168
launches with, 21, 38-40, 61, 62—63, 118,
155-57, 424
management of, 29
success rate for launches, 38, 118
Titan 1, 20, 29, 62, 155-57, 158
Titan 11G, 721, 948
Titan 111, 61, 62, 70, 155, 952
Titan 1V, 20, 61, 62
Titan IVA, 61, 155-57
Titan IVB, 62, 156, 157, 971
Titan IV/Centaur, 29, 38, 72, 167
Titan IV-1US, 72, 168
Title, Alan, 812
Titov, Vladimir G.
STS-63, 261, 368, 482
STS-86, 272, 373, 531
Tokyo, Japan, 312, 569
Tokyo Institute of Technology, Earth and Plane-
tary Sciences, 865
Tomasita Y oung Astronauts Club, Albuquerque,
New Mexico, 544
Tomasko, Martin G., 978
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Tomographic Experiment using Radiative Recom-
binative lonospheric EUV and Radio Sources
(TERRIERS), 592, 593

Toroidal Imaging Mass Angle Spectrograph
(TIMAYS), 873

Torsti, Jarmo, 877

Total Ozone Mapping Spectrometer Earth Probe
(TOMS-EP), 147

Toughened Uni-Piece Fibrous Insulation (TUFI),
257

Toulouse, France, 309, 568

Tracking and Data Relay Satellites (TDRS)

communication access to, 272

communication through TDRS: for Compton
Gamma Ray Observatory (CGRO), 647; for
Hubble Space Telescope, 631; for ISS and
Shuttle, 309

configuration of, 250

deployment of: TDRS-4, 159, 238, 360, 376;
TDRS-5, 160, 244, 363, 409; TDRS-6, 161,
249, 365, 440; TDRS-7, 162, 264, 369, 490

development of, 238

IUS launch, 168, 244

management of, 194

RWTE data, 600

testing of, 621

Trafton, Wilbur C., 28, 30, 32, 208, 209, 210

Transient Gamma Ray Spectrometer (TGRS), 869

Transition Region and Coronal Explorer
(TRACE), 147, 579, 591, 608-10, 611, 691, 772,
790, 812-13

Transportable orbital tracking station (TOTS),
Alaska, 603

Transportation, Department of, 48

Transportation Division (Office of Advanced Con-
cepts and Technology), 27-28

Transportation Technology Support, 103

Trapped lonsin Space (TRIS) experiment, 503

Trauger, John T., 829

Trinh, Eugene H., 364, 425

Triton, 748, 749

Trombka, Jacob |., 941

Truly, Richard, 24, 25, 27, 203, 205, 282, 291,
565, 576, 577

Trimper, Joachim, 817

Truth, Sojourner, 731

TRW, Inc.

Advanced X-ray Astronomica Facility
(AXAF), 653, 654-55, 838

Compton Gamma Ray Observatory (CGRO),
645, 833

High Energy Astronomy Observatory
(HEAO), 653

National Launch System, 79

sounding rocket program, 884

Space & Electronics Group, 833

Space Station contract, 552

TRW Defense and Space Systems Group, 433

Tryggvason, Bjarni V., 373, 528

Tsibliev, Vasily, 303

Tsou, Peter, 478

Tsuruda, Koichiro, 864

Tuamoto Archipelago, 428
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Turbulent Gas-Jet Diffusion Flames (TGDF), 534
Turin, Italy, 310-11

Tyler, G. Leonard, 953, 956

Tyngsboro, Massachusetts, 439

Type la supernovae, 64344

U

U Geminorum, 985
Uhran, Mark, 212
Ukraine, 272, 533, 534
Ulrich, Peter, 585
Ultra Low Energy |sotope Spectrometer (ULEIS),
607, 807
Ultralite ELV launch services, 37, 592
Ultra-long Duration Balloon (ULDB), 693
Ultraviolet and Visible Astrophysics Branch, 584
Ultraviolet CCD cameras, 861
Ultraviolet Corona Spectrometer, 757-58, 759,
760, 987
Ultraviolet Coronograph Spectrometer (UVCS),
876
Ultraviolet Imager (UV1), 679, 680, 873
Ultraviolet Imaging Spectrograph (UV1S), 977
Ultraviolet Imaging Telescope (UIT)
Astro-1, 396, 750-51, 752, 982
Astro-2, 485, 486, 754, 982
Ultraviolet Plume Imager (UVPI), 410, 414, 423,
426, 428, 432
Ultraviolet Spectrograph Telescope for Astronom-
ical Research (UVSTAR), 492
Ultraviolet Spectrometer (UV'S), 810, 934
Ultraviolet Spectrophotometer, 964
Ultraviolet/Visible CCD Camera (UV/Vis), 949
Ulysses
budgets and funding for, 660
characteristics, instruments, and experiments,
660, 663—-64, 843-48, 973; Coronal-Sound-
ing Experiment (SCE), 847; Cosmic Ray and
Solar Particle Investigation (COSPIN), 846;
Directional Discontinuities, 848; Dust Exper-
iment (DUST), 847; Energetic Particle Com-
position and Neutral Gas Experiment
(EPAC), 845; Fluxgate Magnetometer
(FGM), 844; Gravitational Wave Experiment
(GWE), 848; Heliosphere Instrument for
Spectra, Composition and Anisotropy at Low
Energies (HI-SCALE), 846; Magnetic Fields
Experiments (VHM/FGM), 844; Mass Loss
and lon Composition, 848; Radioisotope
Thermoel ectric Generators (RTGs), 660,
664, 741; Solar Wind lonic Composition
Spectrometer (SWICS), 662, 845; Solar
Wind Plasma (SWOOPS) Experiment, 844,
Solar X-rays and Cosmic Gamma Ray
Bursts, 847; Unified Radio and PlasmaWave
(URAP), 845; Vector Helium Magnetometer
(VHM), 844
deployment of, 159, 241, 361, 390, 579, 661,
768; delay of, 575, 661
development of, 660
discoveries and scientific contributions from,
661, 662
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funding for, 785
IMP-8 and, 686-87
IUS launch, 71, 168, 241, 390
Jupiter, study of by, 661, 662, 663, 842
mission milestones, 66163, 842
objectives of, 579, 660, 768, 843-44
PAM-S launch, 70, 71, 241, 390
power for, 242, 660, 664
solar wind study and, 265
SPARTAN satellites and, 758-59
Sun, study of by, 241, 265, 66162, 663, 768,
842
Ulysses Comet Watch group, 662
Unified Radio and Plasma Wave (URAP), 845
Unified School District, Redlands, California, 408
United Kingdom/Grest Britain. See also Compton
Gamma Ray Observatory (CGRO)
ATLAS-1instruments, 246
ESA membership, 279
International Solar-Terrestrial Physics (ISTP)
program, 672
International Ultraviolet Explorer (IUE), 687—
90
payloads launched for, 21
Roentgen Satellite (ROSAT), 136, 579, 593,
615-18, 767, 816-18
satellites deployed for, 136, 140, 141
Science and Engineering Research Council,,
616, 684
TRACE, 608, 812
Y ohkoh/Solar-A, 683-85, 768, 879-81
United Space Alliance (USA), 64-65
United Sates Human Spaceflight (NASA Mono-
graphsin Aerospace History No. 9), 238
United States Microgravity Laboratory (USML)
USML-1, 160, 247, 265, 354, 364, 425
USML-2, 163, 265, 354, 369, 494
United States Microgravity Payload (USMP)
USMP-1, 161, 249, 365, 436
USMP-2, 162, 256, 367, 464
USMP-3, 163, 266, 370, 500
USMP-4, 164, 272, 373, 533
United States Presidential Award for Design
Excellence, 689
United States Space and Rocket Center, 406
United States-French ELV launch, 38, 39
United States-Italy Space Shuttle mission, 161
United States-Russian Commission, 297, 566
United States-Russian Cooperative Program, 255
agreements governing, 291-93, 565
astronaut training for, 232
budgets and funding for, 15, 35, 213-14, 325—
26, 327, 334-35
STS-60, 255
Unity module, 192, 277, 278, 315-17, 318-20,
374, 549, 561, 56263, 570
Universa Docking Module, 280
Universe
age of, 641
black holes, 599, 637, 640, 652-53, 803
cosmic collision, 634, 635
cosmic expansion, 643-44
cosmic explosions, 643
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creation of, 593, 595
expansion of, 593
Universitadi Pavia, Italy, 848
Universities Space Research Association (USRA),
605
Universitt, Switzerland, 845
University Explorer mission of opportunity, 860
University of Alabama, 477, 916
University of Alabama, Birmingham, Center for
Commercial Development of Space (CCDS),
378, 423, 460
University of Alabama, Huntsville, 442, 669, 773,
883
University of Alaska, 821, 822, 898
University of Arizona
animal use and care committee, 412
balloon flights, 910, 912
Descent Imager/Spectral Radiometer (DISR),
978
Galileo, 936
Gammarray Spectrometer (GRS), 953
Imager for Mars Pathfinder, 961
Imaging Science Subsystem (1SS), 974
Magnetometer (MAG), 945-46
NICMOS, 831
Spitzer Space Telescope (Space Infrared Tele-
scope Facility [SIRFT]), 659
Surface Stereo Imager, 969
Thermal and evolved gas analyzer, 970
Visual and Infrared Mapping Spectrometer
(VIMS), 977
University of Bern, 806
University of Bonn, 847, 978
University of Bremen, 547
University of California, Berkeley
balloon flights, 907, 909, 911, 914, 918, 919,
922, 924
Cosmic Background Explorer (COBE), 791
Electric Fields Instrument (EFI), 872
Electron Reflectometer (ER), 945-46
Extreme Ultraviolet (EUV) Spectrograph, 764
Extreme Ultraviolet Explorer (EUVE), 595,
596, 793
Far Ultraviol et Spectroscopy Explorer (FUSE),
613, 615
Fast Aurora Snapshot Explorer (FAST), 602,
804-5
Solar X-rays and Cosmic Gamma Ray Bursts,
847
sounding rocket program, 884, 885, 892
Space Astrophysics Group, 764
Space Sciences Laboratory, 793, 868, 872
University of California, Los Angeles, 871, 935,
936
University of California, Riverside, 907
University of California, San Diego, 802, 826,
906, 913, 922, 923
University of California, Santa Barbara, 907, 908,
909, 910, 915, 917, 918, 920
University of Chicago
Advanced Composition Explorer (ACE), 807
Alpha Proton X-ray Spectrometer (APXS),
962
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balloon flights, 911, 913, 917, 918, 919, 920,
922
Cosmic Ray and Solar Particle Investigation
(COSPIN), 846
University of Cincinnati, 905
University of Cologne, 814, 815
University of Colorado, Boulder
Extreme Ultraviolet Explorer (EUVE), 934,
935
Far Ultraviol et Spectroscopy Explorer (FUSE),
613, 615
Galileo, 936
GAS experiments, 540
Goddard High Resolution Spectrograph
(GHRS), 827
Laboratory for Atmospheric and Space Physics
(LASP), 605, 810
sounding rocket program, 882, 883, 885, 887,
889, 891, 892, 893, 895, 897, 899, 900, 901,
902, 905
Space Technology Research Building, 605
Student Nitric Oxide Explorer (SNOE), 592,
605, 810
Ultraviolet Imaging Spectrograph (UV1S), 977
Ulysses Comet Watch group, 662
University of Delaware
Advanced Composition Explorer (ACE), 807
balloon flights, 908, 913, 918, 922, 923, 924
University of Denver, 906, 908, 910, 913, 914,
915, 917, 918, 919
University of Giessen, 537
University of Hawalii, 936
University of Houston, 884, 891, 894
University of lowa
Comprehensive Plasma Investigation (CPI),
863
Galileo, 936
Hot Plasma Analyzer (HYDRA), 872
Plasma Investigation Subsystem (PLS), 935
Plasma Wave Subsystem (PWS), 935
Plasma Waves Investigation (PWI), 872
Radio and Plasma Wave Science (RPWYS)
instrument, 976
Visible Imaging System (V1S), 874
University of Kansas, 433
University of Kent, 979
University of Kiel, 877
University of Leicester, 615, 817
University of Liege, 906, 909, 912, 915
University of Maryland
Advanced Composition Explorer (ACE), 604,
806
Ingtitute of Physical Sciences and Technology,
868
Solar, Anomalous and M agnetospheric Particle
Explorer (SAMPEX), 598, 797
Solar Wind and Suprathermal 1on Composition
Experiment (SMS), 868
Space Experiment Module (SEM) program,
548
Ulysses, 845
University of Michigan
balloon flights, 911
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GAS experiments, 537, 551
sounding rocket program, 883, 887, 888, 891,
892, 893, 898, 901
University of Minnesota
balloon flights, 906, 907, 911
sounding rocket program, 884
University of Moncton, 543
University of New Hampshire
Advanced Composition Explorer (ACE), 807
Cooperative Astrophysics and Technology
Satellite (CATSAT), 592
sounding rocket program, 884, 892, 894, 898,
902
University of New South Wales, 919
University of Pittsburgh
balloon flights, 918
sounding rocket program, 882, 884, 887, 889,
890, 891, 892, 893, 896, 898, 900
University of Southern California, 883, 886, 899,
901, 903
University of Tennessee, Center for Space Trans-
portation and Applied Research (CSTAR), 48—
49
University of Texas, Austin, 828
University of Texas, Dallas, 904
University of Tokyo, 850, 880
University of Turku, 877
University of Utah, 529, 911
University of Utrecht, 840
University of Washington
balloon flights, 909, 910, 911, 913, 914, 915,
916, 917, 918
GAS experiments, 434
sounding rocket program, 892, 902
Ultraviolet Imager (UV1), 873
University of Wisconsin, Madison
Diffuse X-ray Spectrometer (DXS), 755
High Speed Photometer (HSP), 828
Net Flux Radiometer (NFR), 709, 933
sounding rocket program, 897, 900, 901, 902
Wisconsin Ultraviolet Photo-Polarimeter
Experiment (WUPPE), 753, 982
Unmanned Launch Vehicles and Upper Stages
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