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aberration 6, 306, 308
E-terms 306, 308, 310-312

accelerometers 50

adjustment of data 29-31, 150-151, 229-231, 280-281, 335, 346,
353-356, 359-362

apparent forces 272-274

astrogravimetric technique to compare zero meridian of BIH and
NWLD 197-199

astrolabe 84, 318, 363-367

astrometric satellite 5
Hipparchos 8, 83, 282, 321, 323, 341-348, 382
space telescope 213, 282, 342, 348

astrometry (optical) 136, 210, 263, 341-348, 384
atmospheric effects on observations 25, 27, 192-194, 225, 354
axis of angular momentum 14, 16, 68-69, 107

axis of figure 13-15, 106-107, 233-234, 240
zero excitation figure axis 15-16
mean figure axis 235

axis of rotation (instantaneous) 4, 9, 12, 14, 125, 131, 156,
233, 378-379

baseline distance measurements 64-65, 353
accuracies 27, 113, 192, 207, 269

Bureau Internationale de 1'Heure (BIH) 10, 148, 165-173, 379
BIH pole 10, 127-129, 138-140, 376, 378
BIH 1968 10, 157, 166
BIH 1979 10, 158
BIH UT 139, 141, 297, 378
BIH zero meridian 10, 60, 126, 138, 146-147, 152, 167, 196-
199, 263, 376
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celestial (ephemeris) pole 9, 15, 131, 146-147, 157, 233-235,
309, 382

Chandler wobble 15, 17, 106, 188, 272
continuum mechanics applied to VLBI 113-117

Conventional International Origin (CIO) 9-11, 60, 125-128, 137,
146-148, 152, 157, 196-198, 235, 263, 378-379

core-mantle coupling 181, 185, 245

crustal deformations (movement) 1-2, 25, 31, 41, 113, 267-270,
377-378, 382, 384
plate tectonics 1, 18-19, 24, 65, 87-101, 113, 128, 130, 136,
211-212, 214, 226, 264, 267
tidal 136, 214, 234, 264, 378
global and regional 2, 18, 112, 136, 262-263
local 2, 18, 136, 223
relative 24, 91, 211, 214, 218
absolute 25, 92
seasonal 19, 165-173, 220
horizontal 19, 92, 267
vertical 18, 32, 89-90, 92, 97, 218-219, 223, 267
stress-strain 90, 93-95, 99, 113-114, 219, 225-226, 267
earthquake related 91, 93-95, 98, 243
geodetic requirements 98

curvature of space time 46-47, 62, 284, 380
Deep Space Network {DSN) UT1 results 139-140, 214

Defense Mapping Agency (DMA) polar motion results 139, 230
geoid undulations 200, 229-231

deflections of the vertical 197-199
differential VLBI 7, 384

dynamical variation of latitude and time (Oppolzer terms) 13,
150, 309

Earth models 2, 87, 103-110, 261-265, 354, 377, 382
rigid 12-13, 150, 261
non-rigid 13-14, 17-18, 109, 120

Earth rotation 17, 24, 26, 65, 82, 84, 125-134, 135-144, 145,
212, 265, 271-272, 275-276, 377, 380, 384
rotation rate variations 10, 57, 137, 147-149, 151-152, 181-
185, 200, 223, 272, 307, 309, 377
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long term 139
intermediate (annual and semi-annual) 139, 187-190
short term 140-142, 189

ecliptic 7, 66, 279, 376, 381
obliquity 12, 60, 333, 376

ellipsoid
mean Earth 200-201
reference 39, 197

ephemerides 75-76, 383
lunar 7, 76, 137, 383
planetary 6-7, 75, 295-304, 325, 383
satellite 8, 11, 229, 383

equator {celestial) 5-7, 332, 339, 340, 381
dynamical 339, 349
mean 233, 236, 311
true 79, 233-236

equinox 5-6, 80, 329, 336-339, 381
catalogue 79, 306, 314-315, 335, 381
dynamical 5, 8, 296, 298, 301, 306, 310-311, 335, 349, 381
mean 233, 236, 298, 311
true 233, 236, 298, 335
Newcomb's 332, 336, 349
motion of FK4 equinox 5,8, 296, 306-307, 310, 332, 335, 337-
338, 349
EROLD UTT results 138-139, 141
Eulerian pole of rotation 14
expansion of earth 19, 239-250
Fermi-Walker transport 47-49, 68, 284
galactic rotation 335, 379
geodetic reference system 1980 201
geodesic precession 65-66
geographic axis (pole) 106
geoid 19, 378

changes in 19
undulations 197, 199
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geometrodynamic clock 63

GEOS-3 altimetry 201

Global Positioning System (GPS) 23, 27, 31, 65, 191-194, 380
gradiometers 33, 50

gravitational constant 57, 62, 218

gravity observations 11, 18, 31-33, 97, 198, 217-223, 226
accuracy 31-32, 218, 221, 268

gravity field of the earth 26, 33, 52-53, 88, 110, 147-148, 217-
218, 225-226, 230, 234-235, 251, 271, 378
temporal variations 32, 219, 222
C,; and S,; harmonics 234, 237, 251
GRAVSAT 33
Greenbank Interferometer (GBI) UT results 138-139, 141
GSFC UT1 results 139-140
Hydrogen maser frequency standards 352
IASOM UT1 results 139-140
IAU XVIth General Assembly (Grenoble, 1976) 12-13, 305
IAU XVIIth General Assembly (Montreal, 1979) 13-14, 75, 306, 363
IAU constants (1976) 10, 12-13, 184, 313, 315, 332-333
IAU series of nutation (1979) 9-10, 16, 235, 306, 382
IAU Symposium No. 78 (Kiev, 1977) 13
International Gravity Standard Net of 1971 (IGSN-71) 221

International Latitude Service (ILS) 9, 60, 125-126, 128, 147-
148, 152, 165-173, 175-179

International Polar Motion Service (IPMS) 10, 139, 165-173, 229-
231, 379

Interplanetary ranging (radar and Doppler) 6, 295-297, 325

IUGG Resolution No. 9 on nutation series (Canberra) 14
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Kinoshita rigid Earth theory 13, 17, 109, 177
LAGEOS 8, 23, 26-29, 40, 64-65, 68, 140, 237
Laplace equation 196

length scale (standard) 54, 61, 63, 69, 247-249
Lorentz transformation 3, 45, 65

lunar laser ranging 7, 28, 80, 137, 300, 317-318
Tunar occultations 6-7, 84, 181, 317-324, 337, 384
Mark III ground system 26

Mars parameters 325-328, 329

meridian circles 84

MERIT project 213, 275-276

metric spaces (space-time) 66-67, 285-286, 288, 291
Minkowski tensor of flat space time 61
Molodenskij's non-rigid Earth theory 13, 105, 109
Moon parameters 7, 68, 80, 297, 317-324

NASA's geodynamics program 91, 267

Newcomb's constant of precession 298, 300, 312, 332-333, 335,
376

Newcomb's theory of sun 76, 301, 349, 376

North American Datum (1927, 1983) 196-197

NSWC UT results 140-141

nutation 9, 12-17, 65-66, 74, 103-110, 113, 135, 145-146, 149,
;;2:];3& 229-231, 235-237, 263, 272-273, 305-307, 309-310, 354,

observability related to coordinate system definition 14-16, 74,
104

observatories 2, 9-10, 26-27, 106, 148, 165-173, 267, 348, 377-
379, 382, 384
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ocean loading 18, 220, 377

optical tracking of satellites 8, 384

parallex 6, 341, 347

planet observations 6, 277-282, 329, 333, 336-337

polar motion 9, 24, 28-30, 65, 84, 107, 113, 119-123, 125-134,
135, 145-146, 149, 165-173, 196-197, 219, 229-231, 235-237,
273-274, 275-276, 376, 378, 384
comparisons with BIH 9, 129, 139-140
from optical astrometry 9, 127-128, 138-139, 147-148, 151
from lunar laser ranging 10, 137-139, 379, 384
from radio interferometry 9, 119, 138-139, 151, 212-214
from satellite Doppler 69, 127-129, 138-140, 151, 229-23]
from satellite laser ranging 9, 69, 119, 138, 140

POLARIS project 26, 212-214
polyhedron of stations 64-65, 377, 379

post-Newtonian approximations to Einstein's theory 51-52, 65-66,
67, 285, 292

precession 5,9-10, 12, 17, 72, 79, 112, 135, 145-146, 149, 227-
231, 235-236, 263, 272-273, 296, 308, 311, 331-335, 354, 376

precessional constant 5, 12, 79, 298, 300, 305, 308, 311-312,
333

principle of equivalence 46

principle of general covariance 46
pulsars 72

PZT observations 83-84, 129, 151, 318

radio interferometry (VLBI and connected element) 9-10, 23, 25,
27, 29, 84, 111-118, 119, 137-140, 149, 151, 197, 199, 205-216,
226, 267, 278, 302, 318, 340, 351-357, 366, 369-373, 377

radio sources (extragalactic) 1, 4, 65, 81, 111, 137, 205-216,
263, 340, 363-367. 379, 381
accuracy of positions 138, 351-357, 359-362, 382
catalogue of 138, 302, 351-357, 382
proper motions of 205, 210, 263
structure of 206-211
connection with optical system 347, 354-356, 363-367

https://doi.org/10.1017/50252921100081549 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100081549

INDEX 393
radio stars 82
red-shift 53, 208

reference systems (frames) 1-22, 37-41, 71-75, 155-164, 375-384
inertial 3-4, 44-46, 376
conventional quasi-inertial 1-9, 43-58, 65, 77-86, 146, 261-
263, 331, 379-381
dynamical 6-8, 41, 66-69, 78, 305-316, 317-324, 332, 337,
377, 379-381, 383-384
geocentric 3, 48, 233, 239-250, 377, 381, 384
lunar 7, 9, 80, 137, 377, 381, 384
satellite 8-9, 40-41, 136-137, 146, 233-237, 377,
380-381, 384
heliocentric 263, 377, 384
planetary 7, 9, 146, 213, 277-282, 295-304, 384
kinematical 64-66, 78, 377, 379, 384
extragalactic radio-source 4-5, 9, 80-81, 137, 146,
205-216, 347, 351-357, 359-362, 363-367, 377, 380,
384
stellar 5-6, 78-79, 81, 136, 148-149, 206, 212-213, 305-
316, 317-324, 331-340, 341-348, 363-367, 369-373, 377,
380-381, 384
harmonic 47, 286
accuracy of 4, 6, 78, 80, 82-83, 206, 282, 284, 359-362
origin of 381-383
transformations (connections) between 3-9, 45, 65, 81, 212,
255, 317-324, 347, 363-367, 369-373, 383-384
interim celestial systems 2, 14, 16, 384
conventional terrestrial systems (frames) 2-3, 9-11, 23-36,
82, 111-118, 145-153, 160-163, 195-203, 211-212, 217-223,
226-227, 271, 375, 377-379, 384
orientation of 16-17, 24, 112-113, 119-123, 125-134, 135-
144, 145-149, 181-185, 187-190, 197-199, 229-231, 262,
378, 384
origin of 136, 197, 199-201, 262, 378, 382
accuracy of 39, 138, 195-203, 226
geocentric 152, 197-201, 217-218, 239-250, 251
geodeticdatums 39, 90, 152, 196, 225-228
transformations between 28, 40, 65, 152, 195, 226-228,
262, 377
distinction between reference frame and reference system 60, 376
ideal reference system 375-376
primary system 380
ephemeris reference frame 380

relativity 43-51, 283-286

general 3-4, 45-46, 54, 60, 380
special 4, 44-45, 54, 61-62, 66-68
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relativistic effects (corrections) 4, 43-58, 60, 283-294, 380
clocks 288
deflection of light (bending) 56, 65, 287, 290
Doppler 54, 62, 288
gyroscopes 56, 68
lengths and angles 54, 288-290
lunar laser ranging 291-293
lunar theory 292
planetary motion 56, 286-287
radar ranging 290
satellite laser ranging 55
satellite orbits 62-63
VLBI 56, 290
resonance 140, 251, 274
Riemannian curvature tensor 49-50, 66-67
satellite altimetry 19, 201

satellite Doppler 8, 10, 135-137, 192-193, 195-203, 229-231
transit system 8, 41, 151, 160, 192-193, 229-231, 267-269

satellite equations of motion 229, 234-235, 251, 273-274
satellite interferometry 191-194

satellite laser ranging 8, 10, 23, 25-27, 65, 68-69, 135-136,
200, 228, 274, 377, 379, 384

satellite orbit pertubations 59, 68-69, 137, 229-231, 234-237,
251, 273-274, 381

satellite orbital elements 151, 235-236, 271-272, 378
Schwarzchild solution to field equations 61-62
Schmidt telescope 84

SEASAT-1 altimetry 201

sea surface topography 19

solar eclipses 181, 384

space probes 6, 213

speed of light 5, 54, 61, 63, 69, 300
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standard time epoch 332
B1900.0 12
B1950.0 261, 296, 298, 300, 311-312
J2000.0 12, 305, 309, 311

star catalogues (positions) 5, 78, 83-84, 146, 261

FK4 5-6, 12, 82, 146, 213, 297-298, 301, 305-316, 318, 321,
331, 334, 340, 347, 349, 352, 369-373, 376, 380-38]

FK5 5, 79, 82, 146, 297-298, 305-316, 331-340, 347, 380,
382, 384

FKbsup 6

extension and densification of 6, 83-84, 341, 347

accuracy of 6, 79, 82, 84, 341, 346, 348

station positioning (coordinates) 33, 38, 76, 234, 377, 379, 382
accuracy of 26, 28, 40, 191-194, 196, 208, 210, 269
astronomical 147-148, 196-197, 199, 229-231
horizontal 11, 97, 150, 196-197, 199
vertical 11, 32-33, 97, 378
3D 19, 26, 28, 40, 64, 98, 136-138, 191-194, 196, 200, 227,

269
relative 68, 150

station collocation 191-194, 384

sun
fictitious mean 307
true 307
observations of 5-6, 333, 336-337, 339, 384

tidal potential 66-67, 104, 268

time scales (determinations)
Universal Time 140-141, 182, 187, 213, 297-298
uto 15, 138, 150
UTt 8, 23, 28-30, 69, 120-121, 125-134, 135, 137-139, 141,
147, 212-213, 307, 309, 376, 379
UT2 187

sidereal time 17, 120, 131-132, 296, 298, 307

atomic time 52-53, 63

urc 17

TAI 130, 182
coordinate time 4, 7, 52-53, 72
dynamical time 182, 184, 297, 299
ephemeris time 53, 79, 297
proper time 6, 52
connections

UTT-GMST 131-132, 382

UTT1-UTC 137, 147-148, 151, 307, 309
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UTT1-TAT 131, 182, 188
atomic-coordinate 53-54
proper-coordinate 72
Tisserand mean axis of the mantle 9, 13, 104, 240
transcontinental traverse 199
transit circle 279, 282, 336
very large array minor planet observations 384
VZT observations 175-179
Wahr Earth model 14, 16-17, 109, 175
water vapor radiometry 27, 31, 195
weight scale (standard) 63
World Geodetic System (1972) 41
Wooland nutation series 10, 12-13, 15, 147, 376

zenith telescope 84, 147-148
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