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mission, 44, 130; Shuttle launch and, 494, 
514

management of, 29
naming conventions, 43
payloads launched from, 122–26
success rate for launches, 38, 46, 118

Atmosphere Structure Instrument (ASI), 708–9, 
933

Atmospheric & Environmental Research, Inc., 936
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577, 578, 679, 715–18, 770, 788, 938, 939–
43; Stardust, 715, 938

objectives of, 577, 713–15
PI-led missions, 590, 714–15

Docking Compartment, 280
Docking Module, 266, 496, 497, 504
Doi, Takao, 359, 373, 533, 535
Doke, Tadayoshi, 864
Donnatello, 310
Doppler Gravity Experiment (DGE), 946, 947
Doppler Wind Experiment, 709, 934
Doppler Wind Experiment (DWE), 978
Dornier Systems, 660, 816, 825, 844
Doschek, George A., 880
Dowell Elementary School, Marietta, Georgia, 

548
Dr. Ronald S. Nelson, Inc., 451
Droplet Combustion Apparatus, 526
Dryden Flight Research Center

Aerospike engine, 176, 177
Center of Excellence designation, 11
F-15B Aerodynamic Flight Facility, 86, 179
LASRE, 177, 178
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mission area, 11
Pegasus ELV launches, 55
X-33, 86, 179
X-34, 82, 84
X-38 Crew Return Vehicle, 321–23

Duel Technique MAG, 975
Duffy, Brian

STS-45, 364, 420
STS-57, 366, 449
STS-72, 370, 498

Dugway Proving Ground, Utah, 86
Duke University, 407
Dunbar, Bonnie J.

STS-32, 361, 385
STS-50, 364, 425
STS-71, 369, 487
STS-89, 373

Duque, Pedro, 276, 374, 545
Durrance, Samuel T.

STS-35, 242, 362, 394
STS-67, 369, 485

Dust Detector Subsystem (DDS), 935
Dust Experiment (DUST), 847
DuVal High School, Lanham, Maryland, 547
Dynamic Explorer 1, 821

E

Earth
Cassini-Huygens and, 742
Center of Excellence for research, 584
images of taken from Shuttle, 243, 383
low-Earth orbit, 41
magnetic field, 749
measurement of distance between Shuttle and, 

498
middle atmosphere, 260–61, 271, 480
Mission to Planet Earth program (Code Y), 

214, 250, 260, 582
observation of, 278, 300, 305
ozone measurements, 246, 382, 473, 480, 534, 

540
photographs of, 451
polar platform, 283
solar wind and, 265, 276
Spacelab mission research, 227
Terra Scout, 413

Earth Sciences and Applications Division (Office 
of Space Science and Applications), 581

Earth Sciences program, 214. See also Mission to 
Planet Earth program (Code Y)

EarthKAM, 537
Eastman-Kodak, 654
Economou, Thanasis, 962
Edith Brown Elementary School, 473
EDSYN, Inc, 408
Edwards, Joe Frank, Jr., 373, 536
Edwards Air Force Base

Haystack Butte (X-33 launch facility), 86, 175, 
178, 180, 184, 185

launches from, 55
Space Shuttle launch and landing operations, 

69, 217, 237, 502. See also individual Space 

Shuttle missions; 
X-33 launch facility, 175, 177, 178, 180, 184, 

185
EER Systems, 48, 49, 135
Effect of Cosmic Radiation on Floppy Disks and 

Plant Seeds Exposure to Microgravity, 408
Einstein, Albert, 652, 803, 848, 851
Einstein Observatory (HEAO-2), 652
El Paso (Texas) Community College, 534
Elachi, Charles, 975
Electric Fields and Ion Transport experiments, 620
Electric Fields Detector (EFD), 864
Electric Fields Instrument (EFI), 680, 872
Electrolysis Performance Improvement Concept 

Study (EPICS), 492
Electromagnetic Containerless Processing Facil-

ity (TEMPUS), 258, 259, 521, 526
Electron Analyzer and Magnetometer, 965
Electron Reflectometer (ER), 945–46, 947
Electronic Still Camera (ESC), 275, 517, 532
Element Integration Office, Marshall Space Flight 

Center, 204
Elrick Primary School, Aberdeen, Scotland, 507
Elsbernd, Robert L., 32
Emulsion Chamber Technology (ECT), 465
Endeavour (OV-105)

authorization to construct, 218
characteristics of, 217–19, 350
characteristics of and upgrades to, 219
construction milestones, 218, 350
extended duration orbiter, 219, 486
ISS assembly mission, 317, 318
missions flown with, 160–64; first, 64, 218
naming of, 218
Orbiter Maintenance Down Period (OMDP), 

219, 221, 536
STS-47, 161, 248, 429–34
STS-49, 64, 160, 218, 246–47, 356, 422–24
STS-54, 161, 168, 249, 356, 440, 755, 756, 

774
STS-57, 161, 228, 252, 253, 355, 356, 449–52, 

474
STS-59, 162, 256–57, 260
STS-61, 161, 236, 255, 357, 458–59, 623, 

628–30, 630, 774
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-72, 163, 266, 358, 498–99
STS-77, 163, 267, 355, 505–7
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
umbilical assembly from, 394

Energetic and Relativistic Nuclei and Electron 
(ERNE) experiment, 877

Energetic Gamma Ray Experiment Telescope 
(EGRET), 645, 646, 648, 834, 835, 836

Energetic Particle Acceleration, Composition and 
Transport (EPACT), 867, 868

Energetic Particle and Ion Composition (EPIC) 
Investigation, 863
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Energetic Particle Composition and Neutral Gas 
Experiment (EPAC), 845

Energetic Particle Experiment, 686
Energetic Particle Instrument (EPI), 708, 933, 934
Energetic Particles Detector (EPD), 935
Energy, Department of, 146, 660, 741–42
Energy-mass Ion Spectrograph and Neutral-parti-

cle Imager, 965
Engineering and Science Tape Recorder, 520, 632
Engineering and Technical Base funding, 97
E-Nose, 547
Entech, 857
Enterprise, 20
Enterprise Development office (Office of Space 

Flight), 31, 32, 193
Eros, 715–16, 943
Esposito, Larry L., 977
Eta Carinea, 634, 637
Europa, 706, 710, 711, 712–13, 930, 931, 936
Europe

Central Europe, imaging of, 256
communication satellite, 46, 122, 125, 141
IUE observers, 688
LIDAR LITE experiment, 471

European Science Foundation, Space Science 
Committee, 740

European Space Agency (ESA). See also Comp-
ton Gamma Ray Observatory (CGRO)

Altitude Sensor Package (ASP), 436
APCF, 258
astronauts on STS-74, 266
BeppoSAX, 666, 855
Biorack, 258, 259, 267
Cassini-Huygens, 740–41, 743, 772
Cluster spacecraft, 579, 672, 676
Columbus Orbital Facility, 309
Compton Telescope (COMPTEL), 646
Crew Transport Vehicle, 310, 568
ESA Council, 309, 568
European Laser Docking System, 532
European Retrievable Carrier (EURECA), 

160, 161, 247–48, 252, 253, 356, 364, 366, 
427, 428, 449

Faint Object Camera (FOC), 621–22, 825
GAS experiments, 462, 474, 493, 547
Hermes spaceplane, 305
Hubble Space Telescope, 626
Hubble Space Telescope solar arrays, 624, 

627, 628, 631
Huygens science probe, 739, 743
International Microgravity Laboratory (IML-

2), 470
International Solar Polar Mission (ISPM), 660
International Solar-Terrestrial Physics (ISTP) 

program, 672
International Space Station (ISS): agreements 

governing, 314–15, 569; contributions to, 
279, 280, 305, 306, 313, 556, 568, 569; 
development of, 191, 277

International Ultraviolet Explorer (IUE), 687–
90

IUE Newly Extracted Spectra (INES), 687
Life and Microgravity Spacelab (LMS), 268, 

509–11
Liquid Gauging Technology Experiment, 451
membership of, 279
Microgravity Science Laboratory (MSL-1), 

270
Neurolab mission, 274
Out of Ecliptic, 660
printed and online information from, 189, 574
Roentgen Satellite (ROSAT), 615
Science Program Committee, 740
Solar and Heliospheric Observatory (SOHO), 

46–47, 125, 579, 609, 672, 675, 676, 680–83, 
691, 770, 875–78

Solid State Microaccelerometer Experiment, 
406

Space Science Department, 666
Space Station Freedom: components, systems 

for, 285, 286; components for, 281, 284; 
development of, 190, 207, 280

SPACEHAB payloads, 252
Spacelab D-2, 445
Spacelab design and development, 224
Ulysses, 70, 71, 159, 241–42, 361, 660

European Space Research and Technology Centre, 
Noordwijk, Netherlands, 451

EVA Maneuvering Unit Television (EMU-TV), 
765

Evaluation of Oxygen Integration with Materials/
Thermal Management Processes (EOIM-III/
TEMP 2A-3), 427

Evolved Expendable Launch Vehicle program, 22
Excel Interactive Science Museum, Salisbury, 

Maryland, 544
Expedite the Processing of Experiments to the 

Space Station Rack (EXPRESS), 526
Expendable launch vehicles (ELVs). See also spe-

cific ELVs
acquisition of, 20, 37–38
budgets and funding for, 33, 34, 35, 36, 89, 90, 

93–94, 95, 115–17
Centaur upper stage, 72
Challenger explosion and, 21, 72
characteristics of, 40–41
commercial and private sector development 

and building of, 21–22, 23
for Discovery Program, 714
DOD's responsibility to improve, 22, 80
failures and partial failures, 38, 39–40, 118
families of, 19
intermediate class, 94, 116
international cooperative ELV mission 

requirements, 29, 97
large class, 94, 117
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, 38–41
replacement of by Space Shuttle, 21
small class, 55, 93, 115
space science missions launched by, 573
success rate for launches, 20, 21, 38–40, 118
ultralite ELV launch services, 37, 592–93
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Expendable Launch Vehicles Office, 30
Experiment Data System (EDS), 600, 802
Experiment Logistic Module, 279
Experiment of the Sun Complementing the 

ATLAS Payload and Education-II (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 Ultraviolet 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

as model for Discovery Program, 714
objectives of, 591
Principal Investigator (PI)-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, 
591–92

Student Explorer Demonstration Initiative 
(STEDI) program, 592–93, 772; SNOE, 147, 
592, 593, 605–6, 609, 772, 790, 810–11

Explorers Program Office, 605
Exploring the Unknown, Selected Documents in 

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
categories of, 234
EVA Development Flight Test (EDFT), 357–

58, 498
longest, 424
Shuttle missions, 356–59; STS-37, 242, 356, 

400; STS-49, 247, 356, 424; STS-51, 253, 

357; STS-54, 249, 356; STS-57, 252, 356; 
STS-61, 236, 255, 357, 459, 628–29, 630, 
774; STS-63, 261, 357, 484; STS-64, 357, 
475; STS-69, 265, 357; STS-72, 358, 499; 
STS-76, 358, 504; STS-82, 358, 519–20, 
630, 632, 775; STS-86, 272; STS-87, 359, 
535; STS-88, 277, 316–17, 319, 359

Spacelab tunnel adapter, 226
spacesuit (extravehicular mobility unit 

[EMU]), 234, 235, 265, 499
training for, 308

Extreme Ultraviolet (EUV) Spectrograph, 161, 
269, 366, 763–64, 765, 988

Extreme Ultraviolet Explorer (EUVE), 137, 579, 
595–97, 691, 768, 790, 793–95

Extreme Ultraviolet Imagine Telescope (EIT), 877
Extreme Ultraviolet Spectrometer (EUVS), 934, 

935

F

Faint Object Camera (FOC), 621–22, 625, 825, 
829

Faint Object Spectrometer (FOS), 358, 519, 625, 
630, 632, 826, 827

Fairbanks, Alaska, 915, 921, 924
Fairchild Space, 793
Fairchild-Weston, 552
Fanale, Fraser P., 936
Far Infrared Absolute Spectrophotometer 

(FIRAS), 593–94, 595, 791–92
Far Ultraviolet (FUV) Spectrograph, 161, 269, 

366, 763–64, 765, 766, 988
Far Ultraviolet Imaging Spectrograph (FUVIS), 

482, 761
Far Ultraviolet Spectroscopy Explorer (FUSE), 

592, 613–15, 781
Fast Auroral Snapshot Explorer (FAST)

deployment of, 147, 579, 591, 601–3, 771, 
790, 804–5

ISTP program, 601
objective of, 591, 771
sounding rocket program and, 691

Fast Omnidirectional Non-scanning Energy-mass 
Analyzer, 965

"Faster, better, cheaper" concept, 577, 582, 587–
88, 714, 718, 737, 772

Faster, Cheaper, Better (McCurdy), xxii
Fastrac engine, 176
Favier, Jean-Jacques, 371, 508
Federal Aviation Administration (FAA), 23
Federal Communications Commission (FCC), 41
Feldman, William, 806, 944
Ferguson, Earl, 211
Fettman, Martin J., 366, 455
Fichtel, Carle E., 835
Finland, 672
Finnish Meteorological Institute, 970
Fishman, Gerald J., 834
Fisk, Lennard A., 581, 582, 622
Fletcher, James, 282, 564
Flexible Beam Experiment (FLEXBEAM), 499
Flight Crew Operations Directorate, 233
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Flight Demonstration Program (Office of Space 
Systems Development), 76

Flight Integration division (Office of Space 
Access and Technology), 29

Flight operations upgrades, 92, 106
Flight Systems (Office of Space Flight division), 

24–25, 26, 193
Flight Systems Office (Office of Life and Micro-

gravity Sciences and Applications), 211, 212
Flight telerobotic servicer (FTS), 285, 288
Floppy disks, 408
Flower and Vegetable Seeds Exposure to Space, 

407
Fluid Acquisition and Resupply Experiment 

(FARE), 439, 450
Fluids Experiment Apparatus (FEA), 239, 379, 

385
Fluxgate Magnetometer (FGM), 844
Foale, C. Michael

aboard Mir, 270, 272, 303, 523, 531, 555
STS-45, 364, 420
STS-56, 365, 441
STS-63, 261, 357, 368, 482, 484
STS-84, 270, 372, 523
STS-86, 272, 373, 531

Foamed Ultralight Metals, 407
Ford Aerospace, 552
Fort Churchill, Canada, 882–83
Fort Couch Middle School, Upper Saint Clair, 

Pennsylvania, 548
Fort Sumner, New Mexico, 693, 906–25
Four Rivers District, Boy Scouts, Gambrills, 

Maryland, 544
Fran, Hurricane, 512, 514
France and French Space Agency (Centre National 

d'Etudes Spatiales [CNES])
ATLAS-1 instruments, 246
balloon flights, 920
ESA membership, 279
Far Ultraviolet 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 (SOLSPEC), 480
Spacelab D-2, 445

Frank, Louis A., 863, 874, 935
Franscati, Italy, 861
Freeman, Del, 180
French Gamma Telescope (FREGATE), 861
Frimout, Dirk D., 364, 420
Fritz, Theodore A., 873
Fröhlich, Claus, 878
Frontiers of Science Foundation, 407
Fujitsu Ltd., 408
Fulchignoni, Marcello, 978
Functional cargo block (FGB), 305, 306, 308, 

311–12, 313, 314, 315, 556, 557, 567, 568, 569

G

G1 globular cluster, 635, 639
Gabriel, Alan, 877
Gabris, Edward, 29, 212
Gaffney, F. Drew, 362, 403
Galaxies

ASCA discoveries, 852
Astro-1, 752–53
Astro-2, 754–55, 984–86
collision of, 638, 641
distances to, 641, 642
galactic gases, x-ray radiation from, 249
M100 Spiral Galaxy, 623, 624
Milky Way, 613–14, 648, 650, 752, 754, 817, 

836
NGC 4151, 984
NGC 4603 spiral galaxy, 641, 642
PKS2155-304, 765
quasars and, 640, 648, 836

Galaxy and the Universe theme, 583
Galilei, Galileo, 700–701
Galileo

characteristics, instruments, and experiments, 
700–702, 706, 932–37, 973; Atmosphere 
Structure Instrument (ASI), 708–9, 933; 
Doppler Wind Experiment, 709, 934; Dust 
Detector Subsystem (DDS), 935; Energetic 
Particle Instrument (EPI), 708, 933, 934; 
Energetic Particles Detector (EPD), 935; 
Extreme Ultraviolet Spectrometer (EUVS), 
934, 935; Heavy Ion Counter (HIC), 935; 
Helium Abundance Detector (HD), 709, 710, 
933; Lightning and Radio Emission Detector 
(LRD), 709, 933; Magnetometer (MAG), 
935; Near-infrared Mapping Spectrometer 
(NIMS), 934; Nephelometer (NEP), 709, 
933; Net Flux Radiometer (NFR), 709, 933; 
Neutral Mass Spectrometer (NMS), 709–10, 
933; Photopolarimeter Radiometer (PPR), 
934; Plasma Investigation Subsystem (PLS), 
935; Plasma Wave Subsystem (PWS), 935; 
Radioisotope Thermoelectric Generators 
(RTGs), 741; Solid-state Imaging (SSI) cam-
era, 934; Ultraviolet Spectrometer (UVS), 
934

deployment of, 159, 239, 360, 382, 383, 702–
3, 767, 930, 932; delay of, 575, 577, 702

discoveries and scientific contributions from, 
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 Iodine Removal 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), 

506
Gamma-ray bursts, 643, 646, 647–50, 662, 671–

72, 837, 847
Gamma-ray Spectrometer (GRS), 941, 945, 946, 

953, 965
Ganymede, 710, 711, 712, 930, 931
Gardner, Guy S., 362, 394
Garmire, Gordon, 839, 861
Garneau, Marc, 370, 505
Garrett AiResearch, 552
Gas Imaging Spectrometers (GISs), 665, 849, 850
Gaspra, 705, 930, 937
Geiss, Johannes, 806, 845
Gelation of SOLS Applied Microgravity Research 

(GOSAMR), 417
Gemar, Charles D.

STS-38, 361, 392
STS-48, 363, 411
STS-62, 367, 464

General Accounting Office (GAO), 7, 190, 307, 
313, 574

General Dynamics
Advanced Launch System (ALS), 78
animal enclosure modules, 231
Atlas ELVs, 43, 45, 72, 127, 128, 129, 131
Centaur upper stage, 70
Convair Division, 43
ELV launch services, 37
Space Station contract, 552

General Electric Company
Astro-Space Division: Mars Observer, 952; 

Space Station development, 200, 281, 288, 
552, 564

RCA, 552
General Machine Building, Soviet Union, 291, 

565
Generic Bioprocessing Apparatus (GBA), 440, 

473
Genesis, 715, 938
Geographos, 721, 722–23, 948, 951
Geological Survey, U.S., 857
Geospace Corporation, 890
Geosynchronous orbit

Atlas ELVs, 44, 130
definition, 69
Delta ELVs, 51, 54, 145
Shuttle-IUS, 74
Titan IV-IUS, 72

Geotail satellite, 50, 137, 579, 672, 673, 674–76, 
769, 809, 862–65

German Aerospace Center, 537
German Aerospace Research Establishment 

(DLR), 445
Germany and German Space Agency (DARA). 

See also Compton Gamma Ray Observatory 
(CGRO); Orbiting and Retrievable Far and 
Extreme Ultraviolet Spectograph-Shuttle Pallet 
Satellite (ORFEUS-SPAS)

ASTRO-SPAS, 253, 269, 762–63
ATLAS-1 instruments, 246

BREMEN Satellite (BREMSAT), 463
Comet Rendezvous Asteroid Flyby (CRAF), 

739
Commercial Float Zone Facility, 267
communication satellite, 124, 138
Compton Telescope (COMPTEL), 646
CRISTA-SPAS, 162, 164, 261, 270–71, 368, 

373, 479, 481, 528, 762
Deep Space Station, Weilheim, 617
Electromagnetic Containerless Processing 

Facility (TEMPUS), 258, 259
Energetic Gamma Ray Experiment Telescope 

(EGRET), 646
ESA membership, 279
Galileo, 701
GAS experiments, 418, 506
German Space Operations Center, Oberp-

faffenhofen, 617
International Microgravity Laboratory (IML-

2), 470
International Solar-Terrestrial Physics (ISTP) 

program, 672
Microgravity Science Laboratory (MSL-1), 

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 Magnetospheric Particle 

Explorer (SAMPEX), 152, 579, 598–99, 769, 
790, 796–800, 809

space science satellite, 39
Spacelab D-1, 445, 448
Spacelab D-2, 161, 251, 354, 366, 445–48
Spacelab funding, 212
Student Experiment on ASTRO-SPAS 

(SEAS), 766
X-band Synthetic Aperture Radar (X-SAR), 

256, 257, 477
Gernhardt, Michael L.

dogtag, 265
STS-69, 265, 357, 369, 491
STS-83, 372, 521
STS-94, 372, 525

Gerrard, Thomas, 806
Get Away Special (GAS) program

accommodations for on Shuttle, 222–23, 351
budgets and funding for, 212
containers for, 222
management of, 194, 222
number of payloads flown, 222
rules for participating in, 222–23
Shuttle missions: 100th payload, 255; STS-4, 

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, 
260, 477–78; STS-69, 493; STS-72, 499; 
STS-76, 503; STS-77, 506–7; STS-85, 529; 
STS-87, 534; STS-88, 551; STS-89, 537; 
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STS-90, 540; STS-91, 543; STS-95, 547
Giacconi, Richardo, 652
Giacobini-Zinner comet, 575, 591
Gibson, Robert L.

STS-47, 365, 429
STS-71, 369, 487

Gierasch, Peter, 936
Girl Scouts, 544
Glass Fining, 537
Glassmeier, Karl-Heinz, 856
Glenbrook North High School, Northbrook, Illi-

nois, 515, 548
Glenn, John H., Jr, 164, 276, 374, 545, 633
Global Geospace Science (GGS) initiative, 139, 

579, 673–74, 675, 676, 679, 769, 770, 779
Global Oscillations at Low Frequencies (GOLF), 

877
Global Positioning System (GPS)

navigation with, 219, 322
satellites for, launch of, 50, 51, 136–40
Single String Global Positioning System, 550
Space Integrated Global Positioning System,/

Inertial Navigation System (SIGI), 551
Gloeckler, George, 806, 868
Glow Experiment (GLO), 439, 483, 492, 496
Goddard High Resolution Spectrograph (GHRS), 

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

Center of Excellence designation, 11, 584
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; 
MAG/ER, 953, 956; MFI, 868; MOLA, 952, 
955; NLR, 942; NMS, 709–10, 933; OEX 
program, 405; PSI, 873; ROMPS, 472; 
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Meteorology instruments, 970
mission area, 11
Near-infrared Mapping Spectrometer (NIMS), 

934
overview of, 4
Power Activation and Switching Module, 859
Pressure Modulator Infrared Radiometer 

(PMIRR), 953, 968
Radio Detection and Ranging (RADR) instru-

ment, 975
Radio Science Experiment, 942
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Radio Science Subsystem (RSS), 976
Solar, Anomalous and Magnetospheric Particle 

Explorer (SAMPEX), 798
Solar Concentrator Arrays with Refractive 

Linear Element Technology (SCARLET II), 
857

space science missions, management of, 584
Spitzer Space Telescope (Space Infrared Tele-

scope Facility [SIRFT]), 659
Student Nitric Oxide Explorer (SNOE), 606
Ulysses, 843
Ulysses Comet Watch group, 662
Wide Field and Planetary Camera (WFPC), 

824; WFPC2, 628, 829
X-band Synthetic Aperture Radar (X-SAR), 

256
Jett, Brent W., Jr.

STS-72, 370, 498
STS-81, 371, 517

Johns Hopkins University
Applied Physics Laboratory: Advanced Com-

position Explorer (ACE), 604, 605, 806; bal-
loon flights, 916, 920; Energetic Particle and 
Ion Composition (EPIC) Investigation, 863; 
Energetic Particles Detector (EPD), 935; 
Near Earth Asteroid Rendezvous (NEAR), 
715, 717, 939–40; NEAR Mission Opera-
tions System Ground Segment, 715; Science 
Data Center, 715

Center for Physics and Astronomy, 613
Far Ultraviolet Spectroscopy Explorer (FUSE), 

613, 615
Galileo, 936
Hopkins Ultraviolet Telescope (HUT), 752, 

981
Magnetospheric Imaging (MIMI) Mass Spec-

trometer, 975
sounding rocket program, 882, 885, 886, 891, 

894, 899, 901, 902
Space Telescope Science Institute (STScI), 

xxiii, 621, 626
Johnson Space Center

astronaut training and selection, 232
budgets and funding, 34
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 (ISS), 191
L3 project camera, 386
management of, 28, 31
mission area, 11
Mission Control Center, 267, 490
OEX program, 405
Space and Life Sciences Directorate, 483
Space Shuttle program: management of, 193–

94, 195, 490; orbiters, 65, 193–94; process-
ing work, 64, 65, 193–94

Space Shuttle Program Office, 196
Space Station management, 197, 204, 296, 

566; contractor-led joint vehicle integration 
team, 206, 208; crew and ground control 
training, 206; host Center for Space Station 
Alpha, 208; Work Package, 198, 199–200, 
206, 207, 281, 552

SPACEHAB experiments, 450, 460
Spacelab management, 196
X-38 Crew Return Vehicle, 321, 568

Jones, Thomas D.
STS-59, 367, 467
STS-68, 368, 476
STS-80, 371, 514, 516

Jupiter
Astro-1, 752, 986
Astro-2, 755, 986
Cassini-Huygens and, 742
Galileo, 700–713, 930, 931, 936–37
Hubble Space Telescope, 755, 986
missions to explore, 575
Pioneer 10, 745
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
Keating, Gerald M., 959
Keller, H. Uwe, 969
Kennedy Space Center

Advanced X-ray Astronomical 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
Human Spaceflight Web page, xxiii
International Space Station (ISS), 309, 310–11, 

313
Launch Site Support Management, 196
Lunar Prospector, 718, 944
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
Space Shuttle launch and landing operations, 

69, 194, 217; abort modes and, 237; first 
landing for Atlantis, 392; first scheduled 
landing, 244; Fran, Hurricane, 512, 514; 
Gordon, Tropical Storm, 260, 479; Mobile 
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Launch Platform, 385; night landing, 454; 
Pad 39-A modifications, 250–51, 385. See 
also individual Space Shuttle missions; 

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
Yohkoh/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
Laboratory 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 ELVs, 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 II (LAGEOS), 161, 

249, 365, 435
Laser Image Detection and Ranging (LIDAR) 

System, 949, 970
Latitude/Longitude Locator (L3), 386
Launch and landing operations. See Space Shuttle: 

launch and landing operations
Launch and Mission Support, 92, 106–7
Launch Entry Suit/Advanced Crew Escape Suit 

(LES/ACES), 550
Launch Services, 13, 15, 35, 89, 90
Launch Services Purchase Act (LSPA), 37
Launch Site Equipment, 106
Launch systems

budgets and funding for, 33–37, 89–117
commercial and private sector development 

and building of, 21–22, 23
development of, 19
foreign, 23
management of, 23–32
national space policy and, 21–23, 80, 172
types of, 19

Launch Vehicles division (Office of Space Access 
and Technology), 29

Launch Vehicles Office, 27, 29, 30, 97
Lawrence, Wendy B.

STS-67, 369, 485
STS-86, 373, 531
STS-91, 374, 541

Lawrence Livermore National Laboratory, 724, 
919, 948

LDB Subsystems, 907, 909, 911, 913, 917
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Ledbetter, Kenneth, 585
Lee, Mark C.

STS-30, 360, 379
STS-47, 365, 429
STS-64, 357, 368, 471, 475
STS-82, 358, 372, 519, 520, 632

Leestma, David C.
STS-28, 360, 380
STS-45, 364, 420

Lemaire, Joseph, 848
Lenoir, William B., 24, 26, 203, 206, 282
Leonardo, 310–11
Lepping, R., 868
Leslie, Fred W., 369, 494
Levine, Alan, 802
Levine, Jack, 29
Lewis Research Center

Centaur upper stage development, 70
Center of Excellence designation, 11
Cooperative Solar Array (CSA), 497
GAS experiments, 493, 499, 507
mission area, 11
responsibilities of, 29
Solar Concentrator Arrays with Refractive 

Linear Element Technology (SCARLET II), 
857

sounding rocket program, 897, 899, 900, 901, 
902, 903, 905

Space Station Work Package, 198, 201, 206, 
207, 281, 552

SPACEHAB experiments, 460
Lichtenberg, Byron K., 364, 420
Liesegang Rings Experiment, 434
Life and Biomedical Sciences and Applications 

Division (Office of Life and Microgravity Sci-
ences and Applications), 211

Life and Microgravity Sciences and Applications, 
Office of (Code U)

appropriations and functional areas, 12
code letter designations, 193
organization of, 211, 582, 586
responsibilities of, 211, 582
Space Shuttle/Spacelab Mission Management 

and Integration program, 196
Space Station and Mir activities, funding for, 

214
Life and Microgravity Spacelab (LMS), 163, 268, 

354, 371, 509–11
Life Sciences Division (Office of Space Science 

and Applications), 210–11, 385, 575, 581
Life Sciences Flight program, 196
Life sciences missions. See also Spacelab

budgets and funding for, 212, 330–31, 344–47
management of, 210–12

Light Detection and Ranging (LIDAR) In-Space 
Technology (LITE), 162, 260, 368, 471

Limb Ozone Retrieval Experiment (SOLSE/
LORE), 534

Limited Duration Space Environment Candidate 
Materials Exposure (LDCE), 428, 465

Lin, Robert, 868, 945
Lincoln Laboratory, Massachusetts Institute of 

Technology, 439, 858

Lindberg, Bob, 179
Lindsey, Steven W.

STS-87, 373, 533
STS-95, 374, 545

Linear Aerospike SR-71 Experiment (LASRE), 
177, 178, 184

Linenger, Jerry M.
aboard Mir, 234, 269, 270, 302, 517, 523, 524, 

555
STS-64, 368, 471
STS-81, 269, 371, 517
STS-84, 270, 372, 523, 524

Linhof camera, 470
Linkin, V. S., 970
Linnehan, Richard M.

STS-78, 371, 508
STS-90, 374, 538

Linteris, Gregory T.
STS-83, 372, 521
STS-94, 372, 525

Liquid Droplet Rotating-Collector Experiment, 
434

Liquid Motion Experiment (LME), 524
Liquid Phase Electro-Epitaxy (LPEE), 452
Littles, Wayne, 30
Living With a Star initiative, 580
Lockheed Advanced Development Company, 85, 

173
Lockheed Launch Vehicle (LLV), 41
Lockheed Martin Advances Technology Center, 

Space Physics Laboratory, 873, 874
Lockheed Martin Astronautics, 540
Lockheed Martin Corporation

aerospike engines, 185
Alpha Particle Spectrometer (APS), 945
Athena ELVs, 41, 120, 121
Atlas ELVs, 43, 131, 132, 134
Cassini-Huygens, 973
Centaur upper stage engine, 167
ELV launch services, 38
external tank, 165
Hubble Space Telescope, 621, 824
Ka-Band Solid-State Power Amplifier, 858
Lunar Prospector, 944
Mars Climate Orbiter, 968
Mars Global Surveyor, 955
Mars Polar Lander, 969
merger with Martin Marietta, 41
Multifunctional Spacecraft Structure, 859
Polar, 871
Power Activation and Switching Module, 859
Shuttle processing work, contract for, 64–65
Skunk Works, 85, 173, 176, 177, 178, 180, 

181, 183, 184
Space Station development, 294, 552
Titan ELVs, 62, 158
Transition Region and Coronal Explorer 

(TRACE), 812
United Space Alliance (USA), 64
X-33, 85–86, 87, 88, 171, 173, 176, 177, 178, 

179, 180, 181, 183, 184, 185
X-38 Crew Return Vehicle, 320
Yohkoh/Solar-A, 879
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Lockheed Martin Launch Vehicle (LMLV), 41
Lockheed Martin Missiles & Space

sounding rocket program, 894
Space Infrared Telescope Facility (SIRFT), 

659
Spitzer Space Telescope (Space Infrared Tele-

scope Facility [SIRFT]), 659
Lockheed Martin Space Corporation, 888, 890, 

893
Lockheed Missiles & Space Company

functional cargo block (FGB), 308, 568
Interim Control Module, 312, 568
National Launch System, 79

Lockheed Palo Alto Research Laboratory
Combined Release and Radiation Effects Sat-

ellite (CRRES), 820, 821
Soft X-ray Telescope (SXT), 684
Transition Region and Coronal Explorer 

(TRACE), 812
Logsdon, John, xxii
Long Duration Exposure Facility (LDEF), 159, 

240, 241, 361, 385
Long-wave Radar, 964
Long-wavelength Infrared (LWIR) Camera, 949
Loop Heat Pipe/Sodium Sulfur Battery Experi-

ment (LHP/NaSBA), 534
Lopez-Alegria, Michael E., 369, 494
Los Alamos National Laboratory

Advanced Composition Explorer (ACE), 806
Combined Release and Radiation Effects Sat-

ellite (CRRES), 821, 822
High Energy Transient Experiment (HETE), 

671
Neutron Spectrometer (NS), 944
Ulysses, 844
Wide-field X-ray Monitor (WXM), 861

Lounge, John M., 362, 394
Low, G. David

STS-32, 361, 385
STS-43, 363, 409
STS-57, 252, 356, 366, 449

Low Energy Concentrator Spectrometer (LECS), 
854

Low Energy Ion Composition Analyzer (LEICA), 
599, 797

Low Energy Transmission Grating (LETG) spec-
trometer, 657, 839–40

Low-energy Charges Particle Spectrometer, 965
Low-energy Particles (LEP) Experiment, 864–65
Lower Body Negative Pressure (LBNP) device, 

414
Low-Power Electronics, 858
LTV Corporation, 59, 151
Lu, Edward Tsang, 372, 523
Lucent Technologies, 846
Lucid, Shannon W.

aboard Mir, 267, 268, 272, 502, 512, 524, 555
STS-34, 360, 382
STS-43, 363, 409
STS-58, 255, 366, 455
STS-76, 267, 370, 502
STS-79, 268, 371, 512

Lunar Prospector, 42, 119, 577, 715, 718–20, 772, 

788, 938, 944–47
Lynn Lake, Canada, 908, 911, 913, 915, 916, 917, 

918, 919, 920, 922, 924
Lyons, Michael T., 24, 26

M

M100 Spiral Galaxy, 623, 624
Macchetto, F. Duccio, 825
MacDowall, R. J., 845
MacLean, Steven G., 365, 435
Madagascar, 428
Madrid, Spain, 666
Magellan

aerobraking, 697, 727
characteristics, instruments, and experiments, 

697–98, 699, 927–29; synthetic aperture 
radar (SAR), 694–95, 697, 928; windmill 
experiment, 697

deployment of, 72, 75, 159, 239, 360, 379, 
693–94, 767, 927; delay of, 577

discoveries and scientific contributions from, 
694–97, 698–99, 700, 701, 928–29

funding for, 785
IUS booster, 72, 75
mission events, 926
objective of, 577, 694, 767, 927
orbit of, 694, 695–97

Magellanic clouds, 486, 614, 635, 636, 985
Magnetic Field Investigation (MFI), 868
Magnetic fields experiments

Polar's Magnetic Fields Experiments (MFE), 
680, 871

Ulysses' Magnetic Fields Experiments (VHM/
FGM), 844; Fluxgate Magnetometer (FGM), 
844; Vector Helium Magnetometer (VHM), 
844

Magnetic Fields Measurement (MGF), 865
Magnetic star SGR1900+14, 662
Magnetometer (MAG)

Advanced Composition Explorer (ACE), 607, 
808

Galileo, 935
Lunar Prospector, 945–46, 947
Near Earth Asteroid Rendezvous (NEAR), 940

Magnetometer/Electron Reflectometer (MAG/
ER), 726, 953, 956

Magnetospheric Imaging (MIMI) Mass Spectrom-
eter, 975

Magnetospheric Ion Cloud Injection experiments, 
619

Mahon, Joseph B., 24, 25
Main engines (SSME)

Block I, 67, 264, 267
Block II, 545
Block IIA, 67
budgets and funding for, 93, 106–7, 112
characteristics of, 66–67, 69, 166, 215, 216, 

350
scrub or abort modes, 237, 238

Major League Baseball World Series game, 265
Majsuoka, Masuaru, 861
Makishima, Kazuo, 850, 880
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Malerba, Franco, 247, 364, 427
Malin, Michael C., 952, 957, 968, 970
Malin Space Science Systems, Inc.

Mars Color Imager (MARCI), 968
Mars Descent Imager, 970
Mars Observer Camera (MOC), 952, 957

Malina, Roger, 793
Malindi, Kenya, 855
Malmstrom Air Force Base, 86
Management and Budget, Office of, 6, 7, 586
Management Operations division (Office of Space 

Access and Technology), 29
Manipulator Flight Demonstration (MFD), 271, 

529
Mansfield, John E,, 29
Mapping Radiometer, 964
Marangoni convection, 537
Marconi Space Systems, 741
Mariner 4 mission, 724
Mariner Mark II spacecraft, 739, 740, 741
Mars

Astro-2, 755, 986
Elysium Basin, 730
"Face on Mars" image, 728, 729
missions to, 575, 724–25, 735–36
missions to, failure of, 576, 725, 953
National Launch System and, 79
Space Exploration Initiative, 576–77
Valles Marineris, 730
Viking Mars Lander missions, 397, 576, 724, 

728, 966
Mars '94, 958
Mars '96 (Mars 8), 735, 771, 788, 958, 964–66
Mars Balloon Relay experiment, 725, 787
Mars Climate Orbiter, 141, 578, 725, 735, 736, 

737–38, 773, 967–68
Mars Climate Orbiter Mission Failure Mishap 

Investigation Board, 738
Mars Color Imager (MARCI), 968
Mars Descent Imager, 970
Mars Global Surveyor, 139, 578, 724, 726–30, 

771, 945, 954–59
Mars Observer, 155, 578, 714, 724, 725, 737, 769, 

771, 785, 952–53
Mars Observer Camera (MOC), 726, 952, 957, 

958
Mars Observer Laser Altimeter (MOLA), 726, 

952, 955
Mars Oxidant Experiment, 735, 966
Mars Pathfinder

budgets and funding for, 788
Carl Sagan Memorial Station, 731
characteristics, instruments, and experiments, 

577, 578, 959, 960–63; Alpha Proton X-ray 
Spectrometer (APXS), 962; Atmospheric 
Structure Instrument/Meteorology Package 
(ASI/MET), 734, 961–62; Imager for Mars 
Pathfinder, 734, 961; wind socks, 962

deployment of, 139, 772, 938, 960
development of, 715
discoveries and scientific contributions from, 

731, 734–35, 963
interest in, 578, 724

lander, 734
landing and landing site, 728, 731–32
objective of, 772, 938
Sojourner microrover, 578, 724, 731, 732–33, 

962
Mars Polar Lander, 578, 725, 735, 736, 737, 739, 

967, 969–70
Mars Relay Radio System, 726, 958
Mars Surveyor Operations Project, 735
Mars Surveyor Program, 587, 724, 726, 735–36, 

789
Mars Surveyor Project '98 Office, 735
Mars Volatiles and Climate Surveyor instrument 

suite, 969–70
Marshall Space Flight Center

Advanced X-ray Astronomical Facility 
(AXAF), 652, 838

Astro-1, 751, 981
Astro-2 home page, 263
balloon flights, 909, 919, 921
budgets and funding, 34
Burst and Transient Source Experiment 

(BATSE), 646, 834
Center of Excellence designation, 11
Chandra (AXAF), 838
CRESS management, 819
Fastrac engine, 82, 83–84, 171, 176
High Resolution Mirror Assembly, 654, 657
Hubble Space Telescope, 626, 823
IML-1, 244
management of, 28, 30, 31
mission area, 11
Payload Operations Control Center, 196
responsibilities of, 29
solid rocket booster, 65
sounding rocket program, 892, 901
Space Shuttle Projects Office, 194, 195
Space Station: air purification system testing, 

309; management of, 204; Work Package, 
198, 199, 206, 207, 281, 552

Spacelab Center, 196
Spacelab Management Office, 196
Spacelab Mission Operations Control Center, 

258, 270
STS-35, success of, 398
ultraviolet telescopes, aiming of, 396
X-33, 175, 176, 178, 182, 185
X-34, 82
X-ray Calibration Facility, 654, 657
Yohkoh/Solar-A, 879

Martin Marietta Corporation
Advanced Launch System (ALS), 78
Astronautics Group, 927
Atlas ELVs, 43
ELV launch services, 37, 38
external tank, 65, 165
merger with Lockheed Martin, 41
Polar satellite, 674
Titan ELVs, 61, 62, 72
Wind, 674, 866

Mason, Glenn, 598, 797, 806
Mass Loss and Ion Composition, 848
Mass Spectrometer Telescope (MAST), 599, 797
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Massachusetts Institute of Technology
Advanced Satellite for Cosmology and Astro-

physics (ASCA), 579, 851
balloon flights, 907, 908
Center for Space Research, 841
High Energy Transient Experiment (HETE), 

672, 860
Lincoln Laboratory, 439, 858
Low-Power Electronics, 858
Magellan, 927
NEAR Laser Rangefinder (NLR), 942
Rossi X-ray Timing Explorer (RXTE), 802
Solid-state Imaging Spectrometers (SISs), 851
Ultraviolet CCD cameras, 861

Material in Devices as Superconductors (MIDAS), 
268

Material Science Experiment Double Rack for 
Experimental Modules and Apparatus 
(MEDEA), 445

Materials Processing in Space budget category, 
211

Mather, John, 791
Matra Marconi Space, 433, 875
Matra-Espace Corporation, 825
Matre/Laboratoire de Genie Electrique de Paris 

(L.G.E.P.), 468
Matsumoto, Hiroshi, 863
Mattingly, T. K., 174, 176
Maui, Hawaii, 377. See also Air Force Maui Opti-

cal System (AMOS) calibration test
Max Planck Institut für Aeronomie, 845, 969
Max Planck Institut für Extraterrestrische Physik

Advanced Composition Explorer (ACE), 806
BeppoSAX, 666
Compton Telescope (COMPTEL), 835
EGRET, 835
Roentgen Satellite (ROSAT), 615, 817
Solar, Anomalous and Magnetospheric Particle 

Explorer (SAMPEX), 598
Max Planck Institut für Kernphysik

Cosmic Dust Analyzer (CDA), 873
Dust Detector Subsystem (DDS), 935
Dust Experiment (DUST), 847

Max Planck Institute
Charge, Element, and Isotope Analysis System 

(CELIAS), 877
Combined Release and Radiation Effects Sat-

ellite (CRRES), 820, 821
Solar, Anomalous and Magnetospheric Particle 

Explorer (SAMPEX), 797
Solar Ultraviolet Measurements of Emitted 

Radiation (SUMER), 876
Max Planck Institute for Chemistry, 962
May, Randy, 970
Mayo High School, Rochester, Minnesota, 529
Mazets, E., 869
McArthur, William S., Jr.

STS-58, 366, 455
STS-74, 370, 496

McCandless, Bruce, II, 361, 388
McClain, Gretchen, 30, 32, 209
McCleese, Daniel J., 953, 968
McComas, David, 806, 844

McCormick, Beth, 211
McCulley, Michael J., 360, 382
McCurdy, Howard, xxii
McDonnell Douglas Corporation

Advanced Launch System (ALS), 78
DC-X, 81, 169, 172
DC-XA, 81, 173
Delta ELVs, 49, 50, 51, 142, 143, 144
ELV launch services, 37
Geotail satellite, 675
National Launch System, 79
satellite launches: communication satellite for 

Germany, 138; communication satellites, 
138; military communication satellite, 138

Space Division, Huntsville, Alabama, 228
Space Station: construction of components, 

308; development of, 200, 208, 281, 296, 
304, 552, 564; Freedom, termination of, 304

X-33, 85, 173
McElroy, Michael, 936
McEntire, Richard, 863
McInerney, Pamela, 209
McKibben, R. B., 846
McMonagle, Donald R.

STS-39, 362, 401
STS-54, 365, 440
STS-66, 368, 479

McMurdo Station, Antarctica, 907, 909, 911, 914, 
916, 918, 919, 920, 922, 925

Meade, Carl J.
STS-38, 361, 392
STS-50, 364, 425
STS-64, 357, 368, 471, 475

Measurement of Air Pollution from Satellites 
(MAPS), 256

Media and press kits, xxi, 238
Medium Energy Concentrator Spectrometer 

(MECS), 854
Medium-class Explorer missions (MIDEX), 592

Imager for Magnetopause-to-Aurora Global 
Exploration (IMAGE), 592, 809

Microwave Anisotrophy Probe (MAP), 592
Med-Lite launch vehicle, 592
Melnick, Bruce E.

STS-41, 361, 390
STS-49, 364, 422

Melnick, Gary J., 814
Mende, Steven, 820
Mendez, Mariano, 840
Merbold, Ulf D., 363, 415
Merit Badge Madness, 544
Mesoscale Lightning Experiment (MLE), 239, 

379, 383, 386
Metals, Foamed Ultralight, 407
Meteorology Instrument System, 966
Meteorology instruments, 970
Metis, 711
Mewaldt, Richard, 798, 807
Meyers, Dale, 282
Michael Army Air Field, Dugway Proving 

Ground, Utah, 86
Michelson Doppler Imager/Solar Oscillations 

Investigation (MDI/SOI), 878
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Michigan, 256
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Solar Spectrum (SOLSPEC), 421, 441, 480
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and Technology), 29
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Technology, 806

Space Radiation program, 619
Space Research Institute, 968
Space Science and Applications, Office of (Code 
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budgets and funding for, 9, 35, 90, 95
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Microgravity Science and Applications Divi-
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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
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discipline areas, 574, 575, 577–80, 588–89
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list of, 767–73
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abort modes, 236–38
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budgets and funding for, 30, 33–36, 89, 92–94; 

assured shuttle availability, 93, 109; flight 
hardware, 111; flight operations, 110–11; 
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
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characteristics of, 65–69
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-

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 I, 67, 

264, 267; Block II, 545; Block IIA, 67; bud-
gets and funding for, 93, 106–7, 112; charac-
teristics of, 66–67, 69, 166, 350; scrub or 
abort modes, 237, 238

management of program for, 23–32, 192, 193–
95, 205, 582
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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-
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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
Space Shuttle missions. See also STS entries

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; commercial, 49; crite-
ria for, 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 media kits, 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 (ISS); 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; ISS, 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-
ations, 6, 15

chronology of, 564–70
development of, 190, 199, 277–78
management of, 192, 197–210
resupply missions to, 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 Translation 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 

Remote Manipulator System (SSRMS), 285, 
289; Special Purpose Dexterous Manipula-
tor (SPDM), 284–85, 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, 565–66
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 functional 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 
(SSRMS), 279, 285, 289

Space Station Transition Team, 296
Space Stations Project Offices, 198
Space Systems Development, 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. (SSI), 47–48
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 (STScI), 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 Tissue Loss (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
access to, 252
characteristics of, 252
configuration of modules, 228–30, 231
development of program, 227–28
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, 

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 

(CDMS), 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, 445–48
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 ELVs, 55
Villafranca Satellite Tracking Station, 688, 

689
Spar Astro, 552
Spearing, Robert, 32
Special Purpose Dexterous Manipulator (SPDM)

Freedom, 284–85, 289
ISS, 279, 306, 316, 319
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Spectrometer Measurement of the Upper Atmo-
sphere in 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
galaxy 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 Ia supernovae, 643–44
U Geminorum, 985
x-ray radiation from, 249

State University of New York, 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 Ballistic Missile 
Defense Organization (BMDO)

Infrared Background Signature Survey experi-

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
STS-1, 398
STS-2, 398
STS-3, 398
STS-4, 219, 222, 398
STS-5, 219, 398
STS-9, 191, 219
STS-28, 159, 239, 380–81
STS-29, 159, 168, 238, 376–78
STS-30, 159, 239, 379

IUS launch, 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
STS-41, 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
STS-45, 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
STS-48, 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 Data and 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, 444–48
STS-56, 161, 250, 441–43, 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, 460–63
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, 464–66
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, 471–75, 758, 774
STS-65, 162, 258–59, 469–70
STS-66, 162, 260–61, 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, 266–67, 355, 358, 502–4

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, 759–60, 

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, 541–44, 555
STS-94, 164, 270, 522, 525–27
STS-95, 164, 276, 355, 545–48, 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, 605–6, 609, 772, 790, 

810–11
TERRIERS, 592, 593
ultralite ELV launch services, 592–93

Student Nitric Oxide Explorer (SNOE)

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 Development of 

Space (SEDSAT), 141, 667, 669–71, 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 (ULDB) 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, 680–83, 691, 

770
Spacelab mission research, 227
TRACE, 147, 579, 591, 608–10, 611, 772, 

790, 812–13
Ulysses and, 241, 265, 661–62, 663, 768, 842
Yohkoh/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 Ia, 643–44
Suprathermal Ion 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 Integration Office, Johnson Space Center, 
204

T

Tam, Dan, 210
Tananbaum, Harvey, 652
Tank Pressure Control Equipment (TPCE), 409

TPCE/RFL, 506
TPCE/TP (Thermal 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
Taurus ELVs

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 Plants in 
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 (TEAMS), 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
STS-42, 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 Management Processes (TEMP), 

377, 427
Thermal Energy Storage (TES), 465, 492
Thermal Ion Dynamics Experiment (TIDE)/

Plasma Source Instrument (PSI), 680, 873
Thermosphere, Ionosphere, Mesosphere Energet-

ics and Dynamics (TIMED), 783
Thiokol Corporation

Athena ELVs, 41, 120, 121
Atlas ELVs, 127, 134
Conestoga ELVs, 48, 135
Delta ELVs, 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 I., 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 II, 20, 29, 62, 155–57, 158
Titan IIG, 721, 948
Titan III, 61, 62, 70, 155, 952
Titan IV, 20, 61, 62
Titan IVA, 61, 155–57
Titan IVB, 62, 156, 157, 971
Titan IV/Centaur, 29, 38, 72, 167
Titan IV-IUS, 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 Young Astronauts Club, Albuquerque, 

New Mexico, 544
Tomasko, Martin G., 978
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Tomographic Experiment using Radiative Recom-
binative Ionospheric EUV and Radio Sources 
(TERRIERS), 592, 593

Toroidal Imaging Mass Angle Spectrograph 
(TIMAS), 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 Ions in Space (TRIS) experiment, 503
Trauger, John T., 829
Trinh, Eugene H., 364, 425
Triton, 748, 749
Trombka, Jacob I., 941
Truly, Richard, 24, 25, 27, 203, 205, 282, 291, 

565, 576, 577
Trümper, Joachim, 817
Truth, Sojourner, 731
TRW, Inc.

Advanced X-ray Astronomical 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

Turbulent Gas-Jet Diffusion Flames (TGDF), 534
Turin, Italy, 310–11
Tyler, G. Leonard, 953, 956
Tyngsboro, Massachusetts, 439
Type Ia supernovae, 643–44

U

U Geminorum, 985
Uhran, Mark, 212
Ukraine, 272, 533, 534
Ulrich, Peter, 585
Ultra Low Energy Isotope 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 Coronal Spectrometer, 757–58, 759, 

760, 987
Ultraviolet Coronograph Spectrometer (UVCS), 

876
Ultraviolet Imager (UVI), 679, 680, 873
Ultraviolet Imaging Spectrograph (UVIS), 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 (UVS), 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 Ion Composition, 848; Radioisotope 
Thermoelectric Generators (RTGs), 660, 
664, 741; Solar Wind Ionic Composition 
Spectrometer (SWICS), 662, 845; Solar 
Wind Plasma (SWOOPS) Experiment, 844; 
Solar X-rays and Cosmic Gamma Ray 
Bursts, 847; Unified Radio and Plasma Wave 
(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, 661–63, 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, 661–62, 663, 768, 

842
Ulysses Comet Watch group, 662
Unified Radio and Plasma Wave (URAP), 845
Unified School District, Redlands, California, 408
United Kingdom/Great Britain. See also Compton 

Gamma Ray Observatory (CGRO)
ATLAS-1 instruments, 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
Yohkoh/Solar-A, 683–85, 768, 879–81

United Space Alliance (USA), 64–65
United States Human Spaceflight (NASA Mono-

graphs in 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, 562–63, 570

Universal 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

creation of, 593, 595
expansion of, 593

Universita di 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
Gamma-ray Spectrometer (GRS), 953
Imager for Mars Pathfinder, 961
Imaging Science Subsystem (ISS), 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 Ultraviolet Spectroscopy Explorer (FUSE), 

613, 615
Fast Auroral 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 Ultraviolet 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 (UVIS), 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 Hawaii, 936
University of Houston, 884, 891, 894
University of Iowa

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 (RPWS) 

instrument, 976
Visible Imaging System (VIS), 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

Institute of Physical Sciences and Technology, 
868

Solar, Anomalous and Magnetospheric Particle 
Explorer (SAMPEX), 598, 797

Solar Wind and Suprathermal Ion Composition 
Experiment (SMS), 868

Space Experiment Module (SEM) program, 
548

Ulysses, 845
University of Michigan

balloon flights, 911

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 (UVI), 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 

office (Office of Space Flight), 24–25
Upper Atmosphere Research Satellite (UARS), 

244, 363, 411, 691
Upper stages

budgets and funding for, 34, 35, 89, 90, 91, 97
purpose of, 70
responsibility for, 26, 27, 29, 582
types of: Centaur upper stage, 70, 71, 72, 73, 

167; inertial upper stage (IUS), 69, 71, 72, 
74, 167–68; payload assist module (PAM), 
69, 70, 71

Uranus, 748, 749, 980
USA SAFER, 551
User Support Structure Payloads, 448
Usuda Deep Space Center, 675
Utah State University

GAS experiments, 222, 473, 507, 529, 543
sounding rocket program, 888, 890, 899, 903, 

904
Utsman, Thomas, 27, 28
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V

Van Allen belts, 579, 708, 723, 820
Van Allen, James, 936
Vandenberg Air Force Base

GAS experiments, 451
launches from, 21; Athena ELVs, 41; Atlas 

ELVs, 44; Clementine, 721, 948; COBE, 
791; FAST, 804; payload characteristics for 
ELVs, 41; Pegasus ELVs, 55; Polar, 871; 
SAMPEX, 796; Scout ELVs, 58–59; SNOE, 
810; SWAS, 814; Taurus ELVs, 61; Titan 
ELVs, 62; TRACE, 812

Vanguard missiles, 58
VanLandingham, Earl, 27
Variability of Solar Irradiance and Gravity Oscil-

lations (VIRGO), 878
Veach, Charles Lacy

STS-39, 362, 401
STS-52, 365, 435

Vector Helium Magnetometer (VHM), 844
Vedrenne, Gilbert, 861
Venneri, Samuel, 29
VentureStar, 85, 86, 87, 88, 173, 182, 320
Venus

Astro-2, 755, 986
Cassini-Huygens and, 742
exploration of, 575
Magellan, 694–700, 701, 928–29
Pioneer Venus (Pioneer 12), 747–48

Venus Earth-Earth Gravity Assist (VEEGA), 703, 
932

Vermont Composites, 61
Vernikos, Joan, 211
Vest, Charles, 294, 565
Vest Panel, 294n129, 565
Veterans Affairs, Department of, 37
Veverka, Joseph, 939–40
Video Guidance Sensor, 760–61
Viking Mars Lander missions, 397, 576, 724, 728, 

741, 966
Villafranca Satellite Tracking Station, Spain, 688, 

689
Viral infections, 550
Virginia Parent Teachers and Students Associa-

tion, Accomac, Virginia, 544
Virginia Space Grant Consortium, 918, 924
Virtual Environment Generator (VEG), 275
Visible Imaging System (VIS), 679, 680, 874
Visual and Infrared Mapping Spectrometer 

(VIMS), 977
Visual Function Tester (VFT), 381, 384, 387, 414, 

421, 439, 468, 490
Visualization in an Experimental Water Capillary 

Pumped Loop (VIEW-CPL), 515
Voice Command System (VCS), 390
von Rosenvinge, Tycho, 797, 798, 806, 867
von Zahn, Ulf, 933
Vortex Ring Transit Experiment (VORTEX), 537
Voss, James S.

dogtag, 265
STS-44, 363, 413
STS-53, 365, 438

STS-57, 449
STS-69, 265, 357, 369, 491

Voss, Janice E.
STS-57, 366
STS-63, 368, 482
STS-83, 372, 521
STS-94, 372

Vought Corporation (LTV Corporation), 151
Voyager missions

areas explored by, 575, 661, 710, 740
discoveries and scientific contributions from, 

739, 748–49, 934
events, 980
IMP-8 and, 686–87
Infrared Interferometer Spectrometer (IRIS), 

974
Magellan and, 697
Radioisotope Thermoelectric Generators 

(RTGs), 741
Voyager 1, 748, 750, 980
Voyager 2, 748–49, 750, 980
Voyager Interstellar Mission, 749, 980

W

Waite, J. Hunter, 973–74
Wakata, Koichi, 370, 498
Wake Shield Facility (WSF)

WSF-1, 162, 255–56, 367, 460, 463
WSF-2, 163, 265, 369, 491
WSF-3, 269, 371, 515

Walker, David M.
dogtag, 265
STS-30, 360, 379
STS-53, 365, 438
STS-69, 265, 369, 491

Wallops Flight Facility, Virginia
balloon flights, 693, 907, 908, 909, 910, 911, 

912, 913, 914, 915, 916, 917, 918, 921, 924, 
925

COBE, 595
launches from, 21; commercial launches, 48; 

Conestoga ELVs, 49; HETE/SAC-B, 671, 
860; Pegasus ELVs, 55; Scout ELVs, 59

sounding rocket program, 692, 883, 884, 887, 
888–89, 891, 892, 894–95, 898, 899, 901, 
902–3, 905

Walter, Ulrich, 366, 444
Walter Reed Army Institute of Research, 421
Walz, Carl E.

STS-51, 253, 357, 366, 453
STS-65, 367, 469
STS-79, 371, 512

Wanke, Henry, 962
Waseda University, 864
Washington University, St. Louis, 806, 911, 919, 

922
Water Recovery System, 308, 568
Wave Complex, 965
Weber, Mary Ellen, 369, 489
Weedman, Daniel, 582, 584
Weiler, Edward J., 584, 651, 738
Weilheim, Germany, 617
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Weldmac, 178
Werkstofflabor (WL) Material Sciences Labora-

tory, 445–46
Wescott, Gene, 821, 822
West Richland Elementary School, Nobel, Illinois, 

548
WESTAR (Woodmore Elementary School, Mitch-

ellville, Maryland), 544, 548
Westphal, James A., 824
Wetherbee, James D.

STS-32, 361, 385
STS-52, 365, 435
STS-63, 368, 482
STS-86, 373, 531

White House. See President of the United States
White Light Coronograph, 757–58, 987
White Sands Missile Range

DC-XA, 81, 173
sounding rocket program, 882–905
TDRS data, 600
X-34, 82, 84

White Sands Space Harbor (Northrup Strip), 237
White Sands Test Facility, 82
Whitten, Raymond, 212
Wicomico High School, Salisbury, Maryland, 544
Wide Angle Camera (WAC), 974
Wide Band Spectrometer (WBS), 684, 881
Wide Field and Planetary Camera (WFPC), 357, 

459, 621, 623, 628, 824
WFPC2, 459, 627–28, 829

Wide field cameras (WFCs)
Astro-1, 396, 750–51
BeppoSAX, 855
Roentgen Satellite (ROSAT), 615, 616, 617, 

817
Wide-Field Infrared Explorer (WIRE), 591–92
Wide-field X-ray Monitor (WXM), 861
Wiedenbeck, Mark, 807
Wilcutt, Terrence W.

STS-68, 368, 476
STS-79, 371, 512
STS-89, 373, 536

Wilhelm, Klaus, 876
Williams, D. J., 935
Williams, Dafydd (David) Rhys, 275, 374, 538
Williams, Donald E., 360, 382
Williams, Richard, 212
Wind, 50, 139, 579, 672, 673, 674, 675, 676–78, 

769, 866–70
Windmill experiment, 697
Window Experiment (WINDEX), 483, 490
Windward Islands, 428
Wisconsin Ultraviolet Photo-Polarimeter Experi-

ment (WUPPE), 396, 485, 750–51, 753, 754, 
982, 986

Wisniewski, Richard J., 24, 25, 28
Wisoff, Peter J.K.

STS-57, 252, 356, 366, 449
STS-68, 368, 476
STS-81, 371, 517

Withbroe, George, 580, 581, 584
Wolf, David A.

aboard Mir, 272, 274, 304, 531, 536, 555

STS-58, 366, 455
STS-86, 272, 373, 531
STS-89, 274, 373, 536

Woodgate, Bruce E., 829
Woodmore Elementary School, Mitchellville, 

Maryland (WESTAR), 544, 548
Woomera, Australia, 899–900, 903
Worcester Polytechnic Institute, 407

X

X-24 wingless lifting body, 321
X-30 program, 79–80
X-33

budgets and funding for, 90, 92, 102
cancellation of, 88, 186
characteristics of, 87, 171
construction area damage, 177
development and construction of, 80, 85–86, 

172, 173, 174, 175, 178, 179, 181, 184, 185
investigations of, 87–88, 185
launch facility, 86, 175, 177, 178, 179, 180, 

184, 185
management of, 32, 178, 181, 182
reviews of, 180
technology development, 81
testing of, 86, 174, 175, 176–77, 179, 181, 182, 

183
VentureStar compared to, 87

X-34
budgets and funding for, 92, 103
cancellation of, 186
characteristics of, 82–83, 171
development of, 80, 82, 172, 173, 177, 180
management of, 32, 181
technology development, 81
testing of, 83–84, 176

X-38 Crew Return Vehicle, 279, 310, 320–23, 
568, 570

X-band Synthetic Aperture Radar (X-SAR), 256, 
257, 477

X-ray Nova Scorpii (GRO J1655-40), 649
X-ray sources, 575
X-ray Spectrometer (XRS), 941
X-ray telescope (XRT)

Advanced Satellite for Cosmology and Astro-
physics (ASCA), 665, 849–50

Roentgen Satellite (ROSAT), 615, 617, 817
X-ray Timing Explorer, 599. See also Rossi X-ray 

Timing Explorer (RXTE)
X-ray/Gamma-ray Spectrometer (XGRS), 940, 

941

Y

Yale University, 906, 907, 909, 914, 918, 919, 920
Year of the planets, 575
Yelstin, Boris, 291, 292, 297, 565
Yeomans, Donald K., 942
Yohkoh/Solar-A, 683–85, 768, 879–81
Young, A. Thomas, 304
Young, David T., 858, 973
Young, John, 516
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Yuma Proving Grounds, 321
Yuri Gagarin Cosmonaut Training Center, 232

Z

Zarnecki, John C., 979
Zarya module, 192, 277, 278, 280, 315, 316–17, 

319–20, 549, 561, 562–63, 570
Zentrum fur Angewandte Raumfahrttechnologie 

und Mikrogravitation (ZARM), 547
Zero Gravity Growth of Ice Crystals, 383
Zombeck, Martin, 817
Zuber, Maria T., 942
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