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spacecraft 601
microvibration 253
microwave filter 443
microwave parts 577
microwave radiometer (MWR) 650
microwave transistors 577
Mil-spec 589

39-44

570

141

381

592

592-6
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MIL test method 565
military applications, small satellites for 608
milk-glass hemisphere 367
miniaturization, advances in 610
minimum drift orbit 126
minisatellite platforms 595-7
MIPAS 648-9
mirror thermal control unit (MTCUE) 388
mission analysis 111-67
categories 111
operational and design issues
system aspects 111
mission costs 584
mission duration 350
mission objectives 5
mission objectives and requirements 6
mission phases 453-4
mission planning 221-6
mission requirements 6
system engineering 613-14
mission specification 116
missions 2-—4
mixers 439-40
noise temperature 439
MMH/nitrogen tetroxide 184, 196—7
mode control unit (MCU) 347-8
modulation 402-8, 465, 473
choice of system 416
modulation index 403, 406
modulation waveform 434
module box 594
Molniya orbit 118, 144—6
moment-of-inertia 67, 70, 73
moment-of-momentum 53-4
conservation 82
rate of change 55
momentum 51
effect of external forces on 52
momentum bias 60, 65, 70, 291
momentum dumping 290
momentum management system 287
momentum storage 290
momentum storage torquers
momentum vector 54
momentum wheels (MWs) 305-7, 513-15
monolithic microwave integrated circuits
(MMIC) 439
monopropellant hydrazine 194-5
Monte Carlo simulation 559
Moving Pictures Expert Group (MPEG-2)
coding standard 408
MST 657
multi-channel per carrier (MCPC) 416
multi-layered insulation (MLI) 272, 274,
378-9
multi-paction 446
multi-path propagation 421

116-22

305-7

Multiple Access (MA) system 482
multiple coverage 129
multiple rigid bodies of a more general nature
62
multiple-mesh bumber shield (MMBS) 274
multipoint grounding (MPG) scheme
543-4
multipoint modal survey testing 272
multi-shock shields (MSS) 274
multi-temporal images 646
muscular atrophy 44

n-plane polar constellations 131
n-type contact 331
nanosatellite platforms 597-9
narrow-band FM (NBFM) 408
NASA 161, 325, 343, 462
X-33 demonstrator programme 238
National Aero-Space Plane (NASP)
programmes 191
national facilities and cost reduction of ground
system 497-8
Navstar Global Positioning System (GPS)
127, 316-17
Near Earth Asteroid Rendezvous (NEAR)
Shoemaker spacecraft 1, 154
(negative) exponential distribution 561-2
NERVA 169
Newtonian dynamics 49
Newtonian equations 53, 55, 56, 60, 73
Newtonian mechanics 51
Newton’s law of gravity 81
Newton’s second law of motion 82
NiCd batteries 344-5, 352
NIMBUS louvre system 383
nodal breakdown 372
nodal regression 97
nodal temperatures, calculation 368-70
noise
AM systems 413
FM systems 413
radio communications 409
noise factor 411
noise temperature 410-12
mixers 439
noise voltage waveform 409-10
non-conservative forces 58
non-destructive testing (NDT) techniques
265
non-geocentric orbits (lunar and interplanetary)
111
non-precessional response 298
non-preferred materials 568
non-spinning (inertial) frame of reference 69
North-South station keeping (NSSK) 205
nozzle expansion ratio 179
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nozzle flows
non-ideal expansion 178
overexpanded 177
underexpanded 178
nozzle geometry, thrust improvement from
178-9
nozzle performance and design 177-81
nuclear fission systems 327, 342
number of satellites as function of orbit height
and minimum elevation 132
nutation 69
nutation damping 296
nutation frequency 69
nutation mode 70-2, 294
nutation model 295
Nyquist criterion 405

observation planning and scheduling 487

observatory mode 143

octave bands 251

Olympus antenna pointing mechanism (APM)
517, 518

Olympus reaction wheel 514

on-board computers (OBCs) 319, 587, 588

on-board data handling (OBDH) system
451-2, 468-74, 587, 588, 654

on-board data storage 500

on-board software 491-2

on-board transponder 426-7

on-station operations 113

on-station requirement 253—4

one-shot devices 501, 502-11

functions 502

open-cycle engines 186-7

operational amplifiers 577

operational environments 17-39

operational meteorological instruments 643

operational status 452

optical changes 41

optical imaging 647

Optical Solar Reflectors (OSRs) 375

optical systems, pointing mechanisms for
518-19

ORBCOMM

orbit constants 82-3

orbit design 1227

orbit determination 486-7, 491

orbit equation 91

orbit inclination and latitude of launch site
217

orbit intersection with Earth’s shadow 120

orbit lifetime 122

orbit perturbations 93-105

orbit plane motion 123

orbit prediction 486-7

orbit selection 349

127, 132

INDEX

orbit specification 91-3

orbit transfer 112

orbital elements 91, 92, 93

orbital energy equation 58

orbital manoeuvring systems 184
Orbital Sciences Corporation (OSC) 220
Orbital Test Satellite (OTS) 367
OSCAR 3581

oscillation frequency 72

oscillatory modes 71-3, 296-8
oscillatory nutation mode 69

osculating elements 94

outgassing 39, 568

out-of-plane forces on geostationary orbit 139
output signal-to-noise ratio 412—16
overcharge factor 345

over-design 554

overhead pass duration 118

p-type material 331
packet header 456
packet telecommand 462—-4
packet telemetry 4567

data flow 457
panel cleat joints 266
parabolic trajectories 88-9
paraboloidal reflector antennas 437
parallel axis theorem 76
particle dynamics 81-91
particle ejection 60
particle radiation data 576-8
pass schedule 487-8
passive IM products (PIMs) 446
passive intermodulation 445-7

passive thermal control 373, 375
password 493

patched conic examples 148-53
patched conic method 147, 151

payload 2-4, 6, 450

payload attachment methods 246

payload carrier (PLC) 652

payload data 453

payload data handling and transmission
(PDHT) system 470-1

payload data segment 645

payload electrical parameters 430-2

payload equipment bay (PEB) 652

payload experiments and instruments 472

payload module (PLM) 652, 652-3, 656

payload module computer (PMC) 654

payload processors 470

payload system performance 430-5

payload units 429

peak deceleration rate 234

peak heat flux 16

peak heat transfer rates 235
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peak-heating load 164

peak-heating rate 164

Pegasus 12, 17, 220

performance plateaux 132

periapsis (or perifocus) 85

perpendicular axis theorem 76

personal global communication systems 127

personnel, ground stations 494, 498

perturbing forces 81

phase change materials (PCM) 378, 380

phase modulation (PM) 403

phase-reversal keying (PRK) 405, 408

phase-shift keying (PSK) 404, 455

phased array antenna 438

photoionization 24

photovoltaic devices

picosatellites 610

PID control algorithm 319-24

implementation for roll error 320-1

PID controller, on/off system 322-4

Piezoelectric Vibratory Gyroscopes (PVGs)
318

PIN diodes 577

ping-pong method of EastWest station-keeping
141

pitch 307

pitching manoeuvres 213

Planck see First/Planck

Planck curve 357

Planck’s constant 409

plane-polarized wave 417

planetary albedo 358

planetary alignment 121

planetary atmospheric entry and
aeromanoeuvring 160-6

planetary entry vehicles 165

planetary radiation 359-60

planetary swing-by manoeuvres 151

plasma tails 155

platform operation 472

POEM-1 643, 653

pointing mechanisms for optical systems
518-19

polar LEO/remote-sensing satellites

polar platform (PPF) 642, 645, 651

Polar-Orbiting Earth-Observation Mission
643

polarization 417, 419-20

polarization discrimination 424

polarization loss 424

polymer composites 263

polymers 526

polytetrafluoroethylene (PTFE) 522

PoSAT-1 584

position versus time relationship 85, 86, 89

post-launch control 493

post-mortem checks 564

325-6

122-7

post-pass software 490-1
potential energy (PE) 58
power-augmented hydrazine thrusters (PAEHT)
204
power budget 349-54, 4301
evaluation 350-1
mission specific design issues
typical structure 351
power control and distribution network 326,
327, 346-9
power control and distribution unit (PCDU)
349
power conversion unit (PCU) 349
power distribution unit (PDU) 653
power gain 423
power profile for payload and subsystem
operation 353
power supplies and EMC 545
power system 4, 501
efficiencies definition 351-2
elements 326-8
failure 325
sizing 351-4
precession of gyroscope 60
precession of line of apside 96-7
precession of orbit’s plane 54
precession of spinner due to torque 69
precessional angular rate components 294
precessional response 298
Preferred Parts List (PPL) 567
pre-launch environment 11-12
pre-launch phase 112
preliminary design review (PDR)
572, 617
pre-pass software 4868
pressure vessels 254
primary cosmic radiation 31-2
primary energy source 326-8
primary power system 328-43, 347-9
principal axes 61, 74
printed circuit board (PCB) 380, 475, 592
probability density function (PDF) 410
probability distributions 561-2
process performance 568
process stability 565
product assurance (PA) 528, 549-79
disciplines 550
history 551-2
objective  550-1
products of inertia 74
programme control 489
prohibited materials 569
proof factor 254
propellants  182—4, 2034
liquid 182-4, 185-7, 193
management 191-3
solid 184, 187-8, 197

349-50
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propellants (continued)
storage and delivery systems 192
tankage 219
proportional, integral and differential algorithm
see PID control algorithm

propulsion systems 169-210
bi-propellant 196-7
classification 169-72

comparative rocket performance 171
range of tasks and performance requirements
171
secondary 193-8
typical functions 193
propulsive losses, launch vehicles 213
proton radiation 29, 563
proton spectra 21
proximity links 466
Pseudo-random Noise (PN) code 482
pulse code modulation (PCM) 405, 406, 408
453, 454, 455, 460
telecommand standards 460-2
waveforms 459
pulse plasma thrusters 209
pyrotechnics 524-5

s

QinetiQ 606, 608
quadrature phase-shift keying (QPSK) 405,
473

qualification process 549, 550, 552-3
International Space Station (ISS) 553
protoflight approach 552-3
prototype approach 552
similarity analysis 270, 550

qualification vibration testing 592

Qualified Parts List (QPL) 567

quality assurance 265-7

quality factor 443, 557, 592

quality level 557

quantization process 406

quasi-static loads 248

quiet-time energy spectra 31

rad-hard version 591

radar altimeter-2 649-50

radar imaging (ASAR) 646-7
radiated emissions 536-8

radiated susceptibility 538

radiation belt model particle fluxes 28
radiation belts 45

radiation damage 41, 331-4, 354
radiation dose in space-laboratory 45
radiation effects 563

radiation environment 474

radiation equivalence 578

radiation flux 577

radiation hard parts 564

INDEX

radiation pattern 422-3
radiation-sensitivity characteristics 5767
radiation shielding analysis 42-3
radiation units 577-8
radiative heat exchange 365-8
radiative view factor 365
radio communications 40220
modulation 402-8
multiple access 409
noise 409
radio frequency beacons 316
radio frequency interference (RFI) 533
radio propagation 416-22
Radio-Sputnik (RS) 581
radioactive decay process (RTG) 327
radioisotope thermoelectric generators (RTGs)
325-6, 339-42, 350
advantages 341
disadvantages 341
possible fuels and their performance 340
system performance 342
Random Access Memory (RAM) 492
random vibration for Ariane 4 251-2
ranging 465-7
accuracy 480
equipment 479
transponder 450
Rankine cycle 384
rate gyroscope 321
rate-integrating gyro (RIG) 317
reaction control equipment (RCE) 454
reaction wheels (RWs) 305-7, 321, 513-15
Read-Only Memory (ROM) 491-2
real-time software 488-90
Red Planet 508
Redstone 551
redundancy 430
redundancy models 563, 564
redundancy status 453
re-entry into Earth’s atmosphere 233-7
ReedSolomon (RS) block code 458
reference point 59
reference sensors 308
potential accuracies 309
types 310-17
reflector 436-8
refraction 417
refrigerators  384-5
regenerative transponder 429
regional coverage geometries 131
regression of line of nodes 96-7, 123
relative velocity diagram 153
relays 579
release devices 524-5
reliability 7-8, 128, 558—67
analysis 559-61
assessment 567

e ————"



INDEX

reliability (continued)
availability, maintainability and safety
(RAMS) 572
enhancement techniques
function 562
of mechanisms 5667
testing/demonstration  565-6
versus cost 496
remote terminal unit (RTU) 469-70
rendezvous 121
reorientation manoeuvres 295
repointing 290
of spin axis 67
request for approval (RFA) approach 550
Reserve Factor 254
resistojets 203, 204
response equations 299
restricted three-body problem 105-8
restricted two-body problem 82
reticle slits mask detector 310
reverse thruster 322
RF equipment 484
RF filters 442
RF transmitters 536
RFA approach 567
RHETT programme 198
rigid bodies, angular momentum of 61-3
rigid body modes 71-2
Ring Laser Gyroscope (RLG) 317-18
risk analysis 572-3
rocket equation 57
rocket motion in vertical plane 212
rocket motors
liquid-propellant
solid-propellant
roll 307
roll error 321
implementation of PID control algorithm for
320-1
limit cycle 322, 323
response 323-4
Roll-Ring 522
root location diagram 292, 2946
root-mean-square (r.m.s.) 410
ROSAT 497
Rosetta 158, 383, 384, 622
lander landing gear 505
lander or planetary probes 502
rotated axes theorem 76
rotating code disk 524
rotation see translation/rotation separation
rotation matrix 75
rotational equations 62
rotational kinetic energy 63
Rutherford Appleton Laboratory (RAL) 608

562-5

185-7
187-8
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Saab Ericsson Space separation mechanism
504
SAD 520, 521, 525, 527
safe life (SL) 571
safety 569-73
safety analysis 573
safety factors 254-5
sampling process 405
SANGER 191
Satellete Personal Communication Network
services 447
satellite constellations 127-32
Satellite Control Facility (SCF) 460-2
satellite elevation 117
satellite power system (SPS) 203
satellite repeater 4267
satellite-switched TDMA (SS/TDMA) 416
Saturn V. 184
scanning Earth-horizon sensor 313
SCIAMACHY 649
scintillation 417, 419
SCRAMIJET 190
screening 567
Second Surface Mirrors (SSM) 375
secondary energy source 327-8
secondary payloads 599
secondary power systems
section properties 265
sector analysis 563
sectoral harmonic coefficients 95
security 493
SED16 star sensors 315
semi-latus rectum 84
semiconductor materials
damaging effects 43
sensitivity analysis 563
sensors 472, 524
categories of 308
mixed reference/inertial system 309
see also reference sensors; Sun sensors
separation systems 503
sequential switching-shunt regulation (S*R)
347
service module (SVM) 619
systems engineering 652
SHIELDOSE 30
shock loads 253
shock testing 592
shutters  382-3
shuttle orbiter thermal protection system 236
Shuttle Space Transportation System (STS)
211, 230-32, 244, 246
mission performance 232
orbital performance 232
vehicle design summary 231
sidelobes 422, 436
sidereal motion 124

343-6

42, 329, 330, 339
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sidereal period 123
signal path  427-9
signal processing 472
signal-to-noise ratio (SNR) 410, 429-30
signal—to—noise—power-density ratio 413, 425
signal voltage waveform 409—10
silicon cells 329, 335
silo launch 601
simulation 488
sine vibration environment for Ariane 4
249-50
single channel per carrier (SCPC) 416
single event upsets (SEU) 474
single sideband modulation (SSB) 413
single-access system 482
single-event effects (SEEs) 42—4, 589, 591
single-event latch-up (SEL) 43, 591
single-event upsets (SEUs) 27, 30, 43, 563,
591

single-point ground (SPG) scheme 541-3
single-stage-to-orbit (SSTO) concepts 180
six-plane polar constellation 131
six-sigma process 284
SKYBRIDGE 402
slant range 117
slip rings  521-2
SLR (Satellite Laser Range) stations 481
small body orbiter/lander mission 157—60
small object missions 153—60

mission impact upon orbiter and lander

system design 157-60
motion around small, irregularly shaped
bodies 155-7

near-body environment 155

overview 153-4
small satellites 581-612

affordable launches 599-603

applications  604-8

classification 582-3

computer processors 587

design philosophy 585-8

for communications 604

for Earth observation 606—7

for military applications 608

for space science 605

for technology verification 606

in-orbit operations 603 —4

system design 586-8

total number launched 602
small spacecraft, structure configuration 278
SNAP-19 342
SNAP-1 597, 598, 599
sneak path analysis 571-2
software control mechanisms 493
software lifecycle management scheme 560
software reliability 559
software tools 622

INDEX

solar absorptance 362
solar array drive (SAD) 512
solar arrays 72, 292, 327, 32836, 509-10,
630
design 352
performance figures 336
regulator 347
size 353
spinning satellites 336 ‘
three-axis-stabilized satellite 336
Solar Cell Technology Experiment (SCTE)
606
solar cells 275, 325, 328-36
currentvoltage characteristics 329
effects of thickness and fluence 333
efficiency as function of temperature 330
interconnections 335
powervoltage characteristic 330
solar constant 358, 360
solar dynamic systems
solar energetic particle events
solar flare activity 563
solar flares 19, 45
solar heat systems 342-3
Solar Max satellite 551
solar maximum 590
solar motion 124
solar panels 593
solar power assemblies (SPA) 347
solar power satellite systems (SPS) 325
solar proton events 32
solar radiation  17-19, 355, 357-9, 362
intensity 358
perturbation 136
solar radiation pressure (SRP)
289, 304-5
solar spectrum 17
solar system
approximate atmospheric parameters 38
environments 36-9
magnetic properties of major bodies
mass characteristics and orbit 37
physical properties of major bodies 83
solar variability 20
solar wind 19, 23, 25
solid polymer electrolyte (SPE) 339
solid propellants 184, 1878, 197
solid-state power amplifier (SSPA) 429, 445
solid-state recorders (SSRs) 655
South Atlantic Anomaly (SAA) 589
space-borne observatories 143-4
Space communication protocol standards
(SCPS) 467
Space Communications Protocol Specification
456
Space Race 8
space science, small satellites for 605

342, 343
32-6

103-5, 169,

38-9



Space Shuttle 152, 224, 244, 355
interfaces 246
main engine and booster performance
231-2
mounting of spacecraft 247
solid rocket booster 189
space structures, future 284-5
space-to-ground link (SGL) antenna 432
spacecraft
classification 63—-4
by mass and cost 582-3
spacecraft attachment clamp band 244-5
spacecraft design, environmental effects on
39-45
spacecraft environments
pre-operational 1117
spacecraft mechanisms 501-29
basic categories 501
general requirements  501-2
spacecraft station-keeping 171
spacecraft structures 241-85
configuration examples 274-83
design process 257-9
design requirements 241-57
design verification 270-2
non-rotating 289
orientation required 288
specification 241-2
spacecraft systems, types and shapes 4
Spaceflight Tracking and Data Network see
STDN
SPACEWAY 402
species concentration 22
specific proof strength 259
spectral distribution 357
spectrum  406-8
Spectrum-X 497
SPELDA see SYLDA/SPELDA
SPELTRA 229

11-47

spheres of influence 147, 148
spin axis

choice of 66

repointing of 67
spinning aircraft 293-4

response in axes fixed in structure 293-4

response in non-spinning axes 294
spinning body, stability 66
spinning satellites, solar array 336
spinning spacecraft 65-9
Split Phase-Level/Phase Modulation
(SP-L/PM) 465
spot shielding 591
SPOT spacecraft 126, 514—15, 600, 651
imaging system 127
spurious products 434
SPUTNIK I 1
SPUTNIK-40 597

INDEX

SPUTNIK-41 597

SS-18 ICBM 601

SSME 184, 186, 231

SSTL 582, 593, 594, 595-6

SSTL Mission Control Centre 603

stability 70

standby redundancy 562-3

STAR 37E rocket motor 197

star mappers 315

star pattern constellation 131

star scanners 315

star sensors 313-15
classification 315

star trackers 315

static Earth-horizon sensor

station acquisition 136
from drift orbit 223

status checking 490

STDN 478

STDN stations 479, 480

steady-state calculations 370

StefanBoltzmann constant 361

STEX spacecraft 208

Stirling cycle 385

streets of coverage 129

stress corrosion cracking (SCC) 261, 526

stress corrosion resistance 261-2

StrongARM RISC processor 599

STRV-1 311

sublimation 39, 40, 262

subsystems 6, 7

312-13

suface deployment devices 509-11
Sun sensors 310-11

with digital output 311
Sun-synchronism 124
Sun-synchronous orbit 122, 125

sunspots 19

super-insulation systems 378

surface acoustic wave (SAW) device 442
surface contact ionization 205

surface finishes 375

surface impact speed 160

Surrey Satellite Technology Ltd see SSTL
survivability 128

susceptibility testing 539

swing-by manoeuvres 55, 151

swing-by passage behind planet 152
swing-by passage in front of planet 152
switch mode power converters 534, 545
SYLDA/SPELDA 228, 229-31
synthetic aperture radar (SAR) 540, 643
system architecture 450-2, 473

system context 451

system engineering 5, 613-57

675

attitude and orbit control subsystem (AOCS)

653-4
budgets 623-4
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system engineering (continued)
case studies 624-56
checklist of system requirements 619
communications subsystem 656
configuration and structure 652-3
design drivers 622
developments 620-2
future 8-9
mission requirements 613-14
phase A (feasibility) 615-16
phase B (detailed definition) 616
phase C/D (development, manufacture,
integration and test) 616—17
phase E (mission operations and data
analysis) 617
programme phases 614-17
service module (SVM) 652
techniques 617-20
trade-offs 623
System for Nuclear Auxiliary Power
(SNAP-19) 342
system level interactions
system modularity 497

335-6

tape spring hinge 504
tape spring joint 506
Taylor cone 208
telecommand 460-5
decoder 461
user interface 460
Telecommunication Development Sector
(ITU-D) 397
telecommunications equation 425
telecommunications satellites 393—-447
block diagram 395
customer requirements 397
development 393-5
frequency allocations 399-401
international regulations 397
payload 395-6, 42647
system constraints  396—402
system types 396
technical constraints 397
see also radio communications
telecommunications spacecraft, finite element
modelling 268
TELEDESIC 402
telemetry 588
Telemetry Channel Coding Standard 453
telemetry coding guidelines 458
telemetry, command, data handling and
processing system 449-76
relationship with other subsystems
telemetry data
classification 452-3
encoding 454-5
formatting 452-60

450-1

INDEX

telemetry downlink 450
telemetry list and data format
telemetry transmitter 534
telescope systems 355
telescopic assemblies, extension/deployment
506-8
Telstar I 393
temperature control see thermal control
temperature evolution
side-to-Sun, maximum eclipse 374
top-to-Sun, maximum eclipse 374
temperature-lifetime relationship 575
temperature profile of atmosphere 23
tensile loading conditions 262
tensioning wires 336
terminal devices 469
terminator 312
terrestrial mass-influx rates of meteoroids 34
tesseral harmonic coefficients 95, 96
tesseral harmonics 96
test loads 254
test readiness review (TRR) 617
testing 527
thermal analysis 356, 364-70
thermal arc jets 203
thermal balance 361-4
thermal conductance 364
thermal control 256, 355-91, 589
active 373, 379-85
passive 373, 375
Thermal Control System (TCS) 350
thermal design 356, 371-5
example 387-90
requirements and constraints 371
verification 385-7
thermal distortion 355
thermal environment 15-16, 35661
thermal mathematical model (TMM) 364,
370-2, 375, 378, 385, 386
thermal model verification 386-7
thermal paths 256
thermal radiation 359-60
thermal technology 375-85
thermal testing 356
thermoelectric cooling 384
thermoelectric effect 339
THERMXL 370
three-axes-stabilized craft with momentum bias
70
three-axis-stabilized satellite, solar array 336
three-axis-stabilized spacecraft with no
momentum bias 64-5, 292
three-body problem 105-8
thrust coefficient 179, 180, 182
thrust delivered by rocket 170
thrust improvement from nozzle geometry
178-9

455-6



thrust vector 57
thrusters  299-301
advantages 300
disadvantages 300
on/off control 322
orbit-changing 299

time-division multiple access (TDMA) 409,

416

time-division multiplexing 454
titanium/silver (Ti/Ag) 331
TOPSat 609
torque 67

height-dependent 304

precession of spinner due to 69
torque components 69, 303
torque impulse 56
torque pulses 295-6, 323
torque requirements 289
torque responses 71, 297
torquers  299-307

advantages and disadvantages of various

types  299-301

torques 299-307

external 299-305

internal 299, 305-7
total dose damage 474
total dose effects (TDEs) 589
total mass loss (TML) 568
tracking 488-9

automation 498
tracking and data relay satellite system

(TDRSS) 3,9, 335, 450, 481-3, 510,

618

configuration and coverage limits 482
tracking, telemetry and command (TT&C)

429, 481, 484, 486, 497
trade-offs, system engineering 623
trajectory dynamics 51-8
transfer of reference point 59, 76
Transfer Orbit 299
transfer velocity definitions 115
transient calculation 370
transistors 578
TRANSIT system 127
transition flow 161
translation/rotation separation 49-50
translational kinetic energy 57-8
translational motion

effect of external force 53

under propulsion 56-7

with no propulsion 52-3
transmitters 428, 444—7

power requirement 424-6
transparent repeater 429
transponders  426-30, 429-30
travelling wave tube amplifier (TWTA)

444-5
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travelling wave tubes (TWT) 429, 439

triaxiality 96, 99—100

tribology  526-7

true anomaly 84

Tsiolkovsky equation 172, 199

TUBSAT-N 597

TUBSAT-N1 597

tundra orbit 146-7

two-body problem 79, 81-91
solution 84

two-phase sytems 376-—8

UK-10 xenon thruster 205

ultimate level 254

ultraviolet emission 19

ultraviolet exposure 41

ultraviolet radiation 333

Ulysses 114, 151, 153, 541

Ulysses-type swing-by 151-3

umbrella-type antenna 51011

under-design 554

universal asynchronous receiver and transmitter
(UART) 475

Universal Time Coordinated (UTC) 481, 486

UoSAT 587, 588

UoSAT-12 596, 597, 601, 607

UoSAT-1 582, 593, 607

UoSAT-2 582, 607

UoSAT-5 606, 607

up-converter 428

uplink frequencies 465

US standard atmosphere 24

V slit sensor 311

vacuum effects 589

vacuum-rated RTV silicone rubber 592

Van Allen radiation belt 25, 27, 38, 41, 143,
589

Vanguard 551

Vanguard 1 325

variable conductance heat pipes (VCHPs) 380

velocity relationships 88

verification 527, 575

vertical-launch reusable vehicle 8

very high-speed integrated circuit hardware
description language (VHDL) 476

very large scale integration (VLSI) 581

vestibular problems 45

vibration mode isolation 272

vibration requirements, minimum natural
frequency 255

view factor 365-8, 372

Viking lander vehicle 342

virtual channel data units (VCDU) 456, 655

vis-viva equation 106

vis-viva integral 83
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Viterbi decoding 458
voltage-controlled oscillator (VCO) 455
Voyager 151

Vulcain engines 184, 186

Walker Delta pattern constellation 130

wavelength 422

Weber number 191

Weibull distribution 561

weld zones 262

Western Test Range (WTR) 224, 225

Whipple bumper shields 273-4

White Sands Ground Terminal (WSGT) 482

wide-band FM (WBFM) 408, 416

Wide-Field Infra-red Explorer 622

World Administrative Radio Conference
(WARC) 474

INDEX

World Radio Conference (WRC) 398
worst-case conditions, definition 371-2

X-33 demonstrator 181

XIPS propulsion unit 205

XMM/Newton 143, 387, 618, 619

X-ray multi-mirror mission see XMM/Newton
X-ray telescope 388

yaw 307
yaw-steering mode (YSM) 653—4
yellow-dwarf star 17

zero drift orbit 126
zonal harmonic coefficients 95
Zurich sunspot number 19, 20



