INTERNATIONAL ASTRONOMICAL UNION

SYMPOSIUM No. 129

THE IMPACT OF
VLBI ON ASTROPHYSICS
AND GEOPHYSICS

Edited by M. J. REID and J. M. MORAN

INTERNATIONAL ASTRONOMICAL UNION

YAU

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press

KLUWER ACADEMIC PUBLISHERS



https://doi.org/10.1017/S0074180900135648

THE IMPACT OF VLBI
ON ASTROPHYSICS AND GEOPHYSICS

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

Sponsored by
International Astronomical Union
International Union of Radio Sciences

American Geophysical Union

with support from the
National Aeronautics and Space Administration
National Science Foundation
Smithsonian Institution
Interferometrics, Inc.

Signatron, Inc.

hosted by

Harvard—Smithsonian Center for Astrophysics

Scientific Organizing Committee Local Organizing Committee

J. Moran, Chair (USA) M. Reid, Chair (CfA)
D. Backer (USA) N. Bartel (CfA)

N. Broten (Canada) B. Burke (MIT)

J. Campbell (FRG) C. Counselman (MIT)
A. Caporali (Italy) M. Gorenstein (CfA)
W. Carter (USA) T. Herring (CfA)

M. Cohen (USA) A. Marscher (BU)

K. Kellermann (USA) D. Roberts (Brandeis)
L. Matveyenko (USSR) A. Rogers (Haystack)
M. Morimoto (Japan) L. Shapiro (CfA)

I. Pauliny-Toth (FRG)
G. Setti (Italy)

I. Shapiro (USA)

A. Stolz (Australia)

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

INTERNATIONAL ASTRONOMICAL UNION

UNION ASTRONOMIQUE INTERNATIONALE

THE IMPACT OF
VLBI ON ASTROPHYSICS
AND GEOPHYSICS

PROCEEDINGS OF THE 129TH SYMPOSIUM OF THE
INTERNATIONAL ASTRONOMICAL UNION
HELD IN CAMBRIDGE, MASSACHUSETTS, U.S.A.,
MAY 10-15, 1987

EDITED BY

M. J. REID
and
J.M. MORAN

Harvard-Smithsonian Center for Astrophysics,
Cambridge, Massachusetts, U.S.A.

KLUWER ACADEMIC PUBLISHERS
DORDRECHT / BOSTON / LONDON

VAU

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

Library of Congress Cataloging in Publication Data GE

International Astronomical Union. Symposium (129th :
1987 : Cambridge, Mass.)
The impact of VLBI on astrophysics and geophysics.

Includes bibliographies and indexes.

1. Radio astrophysics--Congresses. 2. Geophysics--
Congresses. 3. Astrometry--Congresses. 4. Very long
baseline interferometry--Congresses. I. Reid, Mark
Jonathan, 1948- . T1I. Moran, James M. 1I11. Title.
QB462.5.157 1987 522'.682 88-3175

ISBN 90-277-2704-X (HB)
ISBN 90-277-2705-8 (PB)

Published on behalf of
the International Astronomical Union
by
Kluwer Academic Publishers, P.O. Box 17, 3300 AA Dordrecht, The Netherlands.

Kluwer Academic Publishers incorporates
the publishing programmes of
D. Reidel, Martinus Nijhoff, Dr W. Junk and MTP Press.

Sold and distributed in the U.S.A. and Canada
by Kluwer Academic Publishers,
101 Philip Drive, Norwell, MA 02061, U.S.A.

In all other countries, sold and distributed
by Kluwer Academic Publishers Group,
P.O. Box 322, 3300 AH Dordrecht, The Netherlands.

All Rights Reserved
© 1988 by the International Astronomical Union

No part of the material protected by this copyright notice may be reproduced or

utilized in any form or by any means, electronic or mechanical including photo-

copying, recording or by any information storage and retrieval system, without
written permission from the publisher.

Printed in The Netherlands

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

Table of Contents

Dedication v

Preface xvii

Organizing Committees xviii

List of Participants xxiv

Extragalactic

Hertz and Michelson 1
I. I. Shapiro

Superluminal Radio Sources (Review) 7
J. A. Zensus, T. J. Pearson

Superluminal Motion in the Largest Known Quasar 17
P. D. Barthel, R. T. Schilizzi, G. K. Miley, E. Preuss, J. R. Hooimeyer

Investigations of 3C345 19
J. A. Biretta, M. H. Cohen

Recent Observations and Superluminal Monitoring of the Quasar 3C 395 21
R. S. Simon, K. J. Johnston, J. H. Spencer

Expanding Quasars and the Expansion of the Universe 23
M. H. Cohen, P. D. Barthel, T. J. Pearson, J. A. Zensus

The Large Scale Structure of Superluminal Radio Sources 25
R. S. Simon, K. J. Johnston

VLBI Observations of the Radio Jet in 3C273 27
S. C. Unwin, R. J. Davis

Superluminal Motions and Large Scale Structure in 3C 120 29
R. C. Walker, J. M. Benson, S. C. Unwin

High Dynamic Range VLBI Observations of the 3C120 Radio Jet 31

J. M. Benson, R. C. Walker, T. W. B. Muxlow, P. N. Wilkinson, R. Booth,
G. Pilbratt, S. C. Unwin

3C 273 and DA 193 Mapped with Crustal Dynamics VLBI Data 33
P. Charlot, J.-F. Lestrade, C. Boucher

5 Years of VLBI and X-Ray Observations of NRAO 140 35
A. P. Marscher

Sub-luminal Motion in M87 37
J. A. Biretta, M. J. Reid, W. Junor, R. Spencer, T. Muxlow

Uniform Apparent Superluminal Motion in 4C39.25 39
C. J. Schalinski, A. Alberdi, P. Elésegui, J. M. Marcaide

The Structure of 4C39.25 on Intermediate Scales 41
S. Y. Wu, L I. K. Pauliny-Toth, R. W. Porcas

4C39.25 ~ Superluminal Motion Between Stationary Components 43
D. B. Shaffer, A. P. Marscher

Superluminal Motion of 3C273B and the Apparent Right Ascension Shift 45

N. Kawaguchi, Y. Takahashi

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

viii

Electrodynamics of the Central Regions of Active Galactic Nuclei (Review) 47
M. Salvati

Kinematic and Dynamical Models of Small Structures in Radio Sources (Invited) 55
K. R. Lind

Relativistic Beaming Models and VLBI Observations of A Complete Sample of Radio 65

Sources
A. C. S. Readhead, T. J. Pearson, P. D. Barthel

Bulk Relativistic Motion in a Complete Sample of Flat Spectrum Radio Sources 71

C. J. Schalinski, A. Witsel, Th. P. Krichbaum, C. A. Hummel, P. L. Biermann,
K. J. Johnston, R. S. Simon

The Evolution of Compact Double Radio Sources 73
R. L. Mutel, R. B. Phillips

VLBI Cores in a Sample of Radio Galaxies 75
G. Comoretto, L. Feretti, G. Giovannini

Complete Samples of Flat Spectrum Radio Sources from the Parkes 2.7 GHz Survey 77

D. L. Jauncey, G. L. White, B. R. Harvey, M. J. Batty, A. E. Wright, A. Savage,
B. A. Peterson, W. L. Peters, J. E. Reynolds, S. Gulkis, R. A. Preston,

D. D. Morabito, A. K. Tzioumis, J. J. Condon, D. F. Malin, G. D. Nicolson,

A. Nothnagel

Tests for a Relativistic Beaming Model Using a VLBI Survey 79
M. Inoue
Shock Models of Time Variability and Superluminal Motion in Compact Extragalactic 81

Radio Sources
P. A. Hughes, H. D. Aller, M. F. Aller

Active Extragalactic Radio Sources Which Show Signatures of Shocks in Compact Jet 83

Structures
M. F. Aller, H. D. Aller, P. A. Hughes

Shockwaves in Extended Near-Relativistic Jets 85
P. L. Biermann, P. A. Strittmatter

Superluminal Accelerations Along a Helically Twisted Jet 87
P. E. Hardee

Dual Relativistic Effects in Compact Radio Sources 89
S. J. Qian

Kinematic Properties of the Ejected Matter in NGC 1275 91
J. M. Marr, D. C. Backer, M. C. H. Wright, A. C. S. Readhead, R. Moore

VLBI Structure of NGC 1275 at 3 Millimeters 93
M. Wright

Structural Variability in the Core of 3C147 95
W. Alef, E. Preuss, K. I. Kellermann, N. Whyborn, P. N. Wilkinson

WSRT Observations of Hourly Flux Variations in OJ287 at 6 cm Wavelength 97
A. G. de Bruyn

Relativistic Beaming and the Nuclei of Double-lobed Radio Quasars 99
D. H. Hough, A. C. S. Readhead

Second Epoch of Simultaneous A 3.6 and A 13 cm Observations of the Pair of Quasars 101

1038 + 528 A,B
J. M. Marcaide, N. Bartel, R. J. Bonometti, B. E. Corey, W. D. Cotton,
M. V. Gorenstein, R. A. Preston, M. I. Ratner, A. E. E. Rogers, I. I. Shapiro

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

BL Lacertae’s Compact Variations, 1980-86: A Polarized, Superluminal Challenge 103
R. B. Phillips, R. L. Mutel

Superluminal Behavior of the Double-Lobed Radio Galaxy 3C111 105
E. Preuss, W. Alef, K. I. Kellermann

Radio Galaxies and Relativistic Beaming 107
D. J. Saikia

X-Ray Properties of Compact Extragalactic Radio Sources 109
D. M. Worrall

The Radio Structure of Compact Steep Spectrum Radio Sources 111

C. Fanti, R. Fanti, P. Parma, R. Nan, R. T. Schiliszi, R. E. Spencer,
W. J. M. van Breugel, T. Venturi

Small Steep-Spectrum Sources: Jets Colliding with Ambient Gas 115
W. van Breugel, R. Nan, R. T. Schilizzi, C. Fanti, R. Fanti

High Resolution Observations of Low Frequency Variables at 932 MHz 117
L. B. B&&th

The Radio Structures of the Compact Steep Spectrum Sources 3C119, 3C287, and 3C343 119
R. Nan, R. T. Schiligzi, C. Fanti, R. Fanti, W. J. M. van Breugel, T. W. Muxlow

327 MHz Observations of 3C 84, 3C 120, and 1148-001 121
V. K. Kulkarni, S. Ananthakrishnan

VLBI Observations of Compact Extragalactic Radio Sources with Steep Spectra 123
V. K. Kulkarni, J. D. Romney

Morphology of Steep Spectrum Radio Sources Showing Variability at Low Frequency 125
F. Mantovani, T. Muxlow, L. Padrielli

3C236 — The Giant Radio Galaxy with a Compact Steep Spectrum Nucleus and a 127

Compact Two-Sided Jet
R. T. Schiliszi, E. D. Skillman, G. K. Miley, P. D. Barthel, J. M. Benson,
T. W. B. Muxlow

VLBI Structure of the QSO 3C286 129
A. J. Kus, A. Marecki, S. Neff, A. van Ardenne, P. N. Wilkinson

High Dynamic Range Mapping of a Complex Radio Source - M87 131
T. W. B. Muxlow, W. Junor, R. E. Spencer, R. Simon, J. Benson, M. Reid

Observations of the Cores of Extended Quasars 133
J. R. Hooimeyer, P. D. Barthel, R. T. Schilizzi

The Working Surface of a Powerful Radio Source: Global MkIII Observations of the 135

Southern Lobe of 3C205
C. J. Lonsdale, P. D. Barthel
The High Resolution Structure of the Centaurus A Nucleus at 2.29 GHz and 8.42 GHz 137
D. L. Meier, D. L. Jauncey, R. A. Preston, A. K. Tzioumis, A. E. Wehrle,
R. A. Batchelor, J. Faulkner, P. A. Hamilton, B. R. Harvey, R. F. Haynes,
B. Johnston, A. P. Louie, P. McCulloch, G. Moorey, D. D. Morabito,
G. D. Nicolson, A. E. Niell, J. A. Roberts, J. G. Robertson, G. W. R. Royle,
L. J. Skjerve, M. A. Slade, O. B. Slee, A. Watkinson, A. E. Wright

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

The Southern Hemisphere VLBI Experiment (SHEVE) 139
R. A. Preston, D. L. Jauncey, D. L. Meier, A. K. Tsioumis, J. Ables,
R. A. Batchelor, J. Faulkner, B. Greene, P. A. Hamilton, B. R. Harvey,
R. F. Haynes, B. Johnston, K. Lambeck, A. P. Louie, P. McCulloch,
G. Moorey, D. D. Morabito, G. D. Nicolson, A. E. Niell, J. A. Roberts,
J. G. Robertson, G. W. R. Royle, L. J. Skjerve, M. A. Slade, O. B. Slee,
A. Stols, A. Watkinson, A. E. Wehrle, A. E. Wright

18 cm High Resolution Observations of 15 Extragalactic Radio Sources 141
J. A. Waak, J. H. Spencer, R. S. Simon, K. J. Johnston

The Linear Polarization of Extragalactic Radio Sources at Milliarcsecond Resolution 143

(Review)
J. F. C. Wardle, D. H. Roberts

Calculations of the Linear Polarization of Inhomogeneous Relativistic Jets 153
W. K. Cobb, J. F. C. Wardle, D. H. Roberts

Global Fringe Fitting for Polarization VLBI 155
L. F. Brown, D. H. Roberts

The Physical Nature of Spurious Polarization Transformed from the Background 157

Nonpolarized Radiation of Cosmic Extended Radio Sources
H. S. Chu

Evolution of the Milliarcsecond Polarization Structure of the BL Lacertae Object OJ287 159
D. H. Roberts, D. C. Gabuzda, J. F. C. Wardle

The Brightness and Polarization Structure of Compact Radio Sources 161
R. Rusk

Evolution of the Milliarcsecond Polarization Structure of the Superluminal Quasar 3C345 163
J. F. C. Wardle, D. H. Roberts, L. F. Brown, D. C. Gabuzda

VLA Polarimetry of VLBI Core—Jet Sources 165
J. M. Wrobel, T. J. Pearson, M. H. Cohen, A. C. S. Readhead

Milliarcsecond Polarization Properties of Several BL Lacertae Objects 167
D. C. Gabusda, D. H. Roberts, J. F. C. Wardle, L. F. Brown

Masers and the Cosmic Distance Scale (Invited) 169
M. J. Reid, J. M. Moran, C. R. Gwinn

Determinations of Distances to Radio Sources with VLBI (Invited) 175
N. Bartel

VLBI Observations of Supernova 1987A 185

L Shapiro, N. Bartel, R. Preston, D. Jones, A. Kemball, G. Nicoison, D. Jauncey,
J. Reynolds, A. Whitney, A. Rogers, R. Phillips, T. Clark, D. Robertson

Shell-like Structure in 41.9 + 58, A Powerful SNR in M82 187
P. N. Wilkinson, A. G. de Bruyn
Initial Radio Observations of SN1987a in the Large Magellanic Cloud 189

A. J. Turtle, D. Campbell-Wilson, J. D. Bunton, D. L. Jauncey, M. J. Kesteven,
R. N. Manchester, R. P. Norris, M. C. Storey, G. L. White, J. E. Reynolds,

D. F. Malin

VLBI Observations of Gravitational Lens Systems (Review) 191
E. L. Turner

VLBI Observations of the 0957 + 561 Gravitational Lens System 201

M. V. Gorenstein, R. J. Bonometti, N. L. Cohen, E. E. Falco, I. I. Shapiro,
N. Bartel, A. E. E. Rogers, J. M. Marcaide, T. A. Clark

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

xi

Can We Measure Hy with VLBI Observations of Gravitational Images? 207
E. E. Falco, M. V. Gorenstein, I. I. Shapiro
VLBI Observations of the Gravitational Lens System 2016 + 112 209

M. B. Heflin, M. V. Gorenstein, E. E. Falco, I. I. Shapiro, B. F. Burke,
J. N. Hewitt, A. E. E. Rogers, C. R. Lawrence

VLBI Studies of High-Redshift 21-cm Absorption Lines 211

F. H. Briggs
Galactic

Observations of Cosmic Masers (Review) 213
P. J. Diamond

Theory of Astronomical Masers (Review) 223
N. D. Kylafis

Very High Resolution Observations of the Luminous Water Masers in NGC 4258 231
M. J. Claussen, M. J. Reid, M. H. Schneps, K.-Y. Lo, J. M. Moran, R. Giisten

The Super Luminous Maser Source in the Nucleus of NGC 3079 233
A. D. Haschick, W. A. Baan, M. H. Schneps, M. J. Reid, J. M. Moran

First VLBI Observations of 6.3 cm OH Masers in Compact HII Regions 235
A. Baudry, P. J. Diamond, D. Graham, M. Walmsley, R. Booth, N. Brouillet,
G. Daigne

Circular Polarization of Astrophysical Masers 237
S. Deguchi, G. Nedoluha, W. D. Watson

Physics of Cosmic Masers 239
V. S. Strelnitskij

W43A: A Maverick Maser Source 249
P. J. Diamond, L. A. Nyman

The Ground State Hydroxyl Masers Associated with OH340.78-0.10 251
R. A. Gaume

VLBI Mapping of 43 GHz SiO Emission Associated with IRc2 in Orion-KL 253
L. J. Greenhill, J. M. Moran, M. J. Reid, C. R. Predmore, G. C. McIntosh,
A. E. E. Rogers

A Search for Very Compact Structure in 17 OH Masers 255
A. J. Kemball, P. J. Diamond, F. Mantovani

VLBI Observations of the HoO Maser Outburst in Orion KL 257
L. I. Matveyenko, D. A. Graham, P. J. Diamond

SiO Maser Observations — VLBI and Polarimetry 259

G. C. McIntosh, C. R. Predmore, J. M. Moran, L. J. Greenhill, M. J. Reid,
A. E. E. Rogers, R. E. Barvainis

OH Megamasers and Active Galactic Nuclei 261
R. P. Norris
Circular Polarigation at 1665 and 1667 MHz Towards OH Masers in NGC 6334N, 263

NGC 7538N, NGC 7538S, and G45.07 + 0.13
X. W. Zheng, J. M. Moran, M. J. Reid, M. H. Schneps, J. A. Garcia-Barreto,
G. Garay

VLBI Observations of Radio Stars (Review) 265
J.-F. Lestrade

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

xii

Evidence for a Radio Brightening Zone Around SS433 275
R. C. Vermeulen, R. T. Schilissi, V. Icke, I. Fejes, R. E. Spencer

RS Ophiuchi: A Recurrent Nova with Twin Jets 277
R. J. Davis, A. R. Taylor, M. F. Bode, R. W. Porcas

VLBI Observations of an Expanding Jet in Cygnus X-3 279
L. A. Molnar, M. J. Reid, J. E. Grindlay

VLBI and VLA Observations of Sco X-1 281
B. J. Geldsahler, E. B. Fomalont, N. L. Cohen

Variations of VLBI Structure in UX Ari 283
M. Catarsi, M. Felli, M. Massi, F. Palagi, R. Pallavicini, G. Tofani

Pulsar Interferometry with Microarcsecond Resolution 285
A. Wolsscsan, J. M. Cordes

The Influence of Propagation through the Irregular Interstellar Plasma on VLBI 287

Observations (Review)
B. J. Rickett, W. A. Coles

Limits on Refractive Interstellar Scattering of HO Masers 295
C. R. Gwinn, J. M. Moran, M. J. Reid, M. H. Schneps
The Low Frequency Variability of Extragalactic Radio Sources: A Relativistic Effect or 297

Galactic Scintillation?
L. Padrielli, R. Fanti, A. Ficarra, L. Gregorini, F. Mantovani, S. Spangler

VLBI and Extreme Scattering Events 299
B. Dennison, R. L. Fiedler, K. J. Johnston

Extreme Scattering Events 301
R. Fiedler, B. Dennison, K. Johnston

Measurements of Interstellar Scattering in the Cygnus Region 303
S. Spangler, A. Fey, R. Mutel

Interstellar Scattering Towards Cyg X-3 : 305
P. N. Wilkinson, R. E. Spencer, R. F. Nelson

Limits to VLBI Resolution Due to Solar Coronal Scattering 307
S. Gorgolewski

Astrometry

Celestial Reference Frames: Definitions and Accuracies (Review) 309
E. M. Standish

Towards the Definition of a Unified Celestial Optical/Radio Reference Frame 317
K. J. Johnston, J. Russell, Ch. deVegt, J. Hughes, D. Jauncey, G. White, G. Nicolson

Solar System VLBI Astrometry: The Venus Balloon Experiment 319

R. A. Preston, J. Ellis, S. G. Finley, C. E. Hildebrand, G. H. Purcell, C. T. Stelzried,
R. Z. Sagdeev, V. M. Linkin, V. V. Kershanovich, L. R. Kogan, V. I. Kostenko,

L. I. Matveenko, R. R. Nasirov, S. V. Pogrebenko, I. A. Strukov, J. E. Blamont,

N. Armand, Yu. N. Alexandrov, L. Boloh, G. Laurans, G. Petit, A. F. Bogomolov,

L G. Moiseev, F. Biraud, A. Boischot, A. Ortega-Molina, C. Rosolen, P. Kaufmann

A Spaceborne Multi-Arm Interferometer for VLF Gravitational Wave Detection (The 321
SMILE Project)

A. J. Anderson
Astrometry of Millijansky Sources Using A Phase Reference VLBI Technique 323

J.-F. Lestrade, A. E. E. Rogers, A. E. Niell, R. A. Preston

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

xiii

The Celestial Reference Frame Defined by VLBI . 325
C. Ma, D. B. Shaffer

VLBI Positions of Eight Stellar Systems 327
A. E. Niell, J.-F. Lestrade, R. A. Preston, R. L. Mutel, R. B. Phillips

Meridian and Astrolabe Observations of Radio Stars: A Contribution to the Connection 329

of Radio and Optical Reference Systems
M. Sarasso, G. Chiumiento, A. Poma

Radio Reference Frame Stability from VLBI Data 331
O. J. Sovers, R. N. Treuhaft

Astrometry in Local Reference Frames for Deep Space Nav1gat.xon 333
R. N. Treuhaft

Using the Hubble Space Telescope to Relate the HIPPARCOS and Extragalactic 335

Reference Frames
P. D. Hemenway, R. L. Duncombe

Geophysics
The Crustal Dynamics Project . 337
R. J. Coates
NASA/Crustal Dynamics Project Results: Tectonic Plate Motlon Measurements with 339
Mark-III VLBI (Invited)
J. W. Ryan, T. A. Clark
Beyond Plate Tectonics: Looking at Plate Deformation with Space Geodesy (Review) 341
T. H. Jordan, J. B Minster :
Current Plate Motions ) 351

R. Gordon, C. DeMets, S. Stein, D. Argus, D. Woods
Constraints on North American—Pacific Plate Boundary Deformation in Central California 353
from VLBI and Ground-Based Geodetic Data

J. Sauber, T. H. Jordan, G. C. Berosa, T. A. Clark, M. Lisowski

Geodesy by Radio Interferometry: Determination of Vector Motions for Sites in the 355
Western United States
D. Gordon
NASA/Crustal Dynamics Project Geodetic Data Analysis 357
W. E. Himwich '
First Results of the VLBI-Investigation of Sources from Geodetic IRIS-Experiments 359

C. J. Schalinski, W. Alef, A. Witsel, J. Campbell, H. Schuh
Combining VLBI and GPS to Produce a National Crustal Motion Network in the United 361
States .
W. E. Strange, G. L. Mader
Plate Motion and Earth Orientation 363
A. Mallama, M. Kao
Distribution of Relative Plate Motion Along the Pacific-North American Plate Boundary 365
Determined from Mobile VLBI Measurements ' ‘
P. M. Kroger, G. A. Lysenga, K. S. Wallace, J. M. Davidson
VLBI Geodesy: 2 Parts-per-Billion Precision in Length Determinations for 367
Transcontinental Baselines
J. L. Davis, T. A. Herring, I. I. Shapiro

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

Xiv

The Long Term Stability of VLBI Earth Orientation Measurements 369
T. M. Eubanks, J. A. Steppe

VLBI Studies of the Nutations of the Earth (Invited) 371
T. A. Herring

Properties of the Core-Mantle Boundary (Invited) 377
B. H. Hager

Improved Analytic Nutation Model 379
C. F. Yoder, E. R. Ivins

The Theory of the Earth’s Orientation, with Some New Results for Nutation (Review) 381
J. M. Wahr

Earth Rotation from the IRIS Project (Invited) 391
D. S. Robertson, W. E. Carter, F. W. Fallon

Atmospheric Effects on Earth Rotation and Polar Motion (Invited) 401
D. A. Salstein

An Elasto-viscous Model of the Earth 411
S. Losito, B. Pernice, D. Picca, G. Verrone

On the Rotation Model in VLBI Geophysical Analysis 413
Y. F. Xia

On the Error Equation for Determining Earth Rotation Parameters with VLBI Network 415
Y. F. Xia

Stability of Determining the Earth Rotation Parameters (ERP) with VLBI 417

S. Luo, D. Zheng

Joint Uses of VLBI with Astronomical Optical Instruments for Studying Vertical Changes 421
Z. S. Li, G. D. Zhang, Y. B. Han

Conventional Terrestrial System by VLBI — A Kinematic Approach 423
H. B. Papo, J. Saleh .

Phase Connection for Geodesy: Results from a 245-km Baseline 425
J. R. Ray

On the Computation of Group Delay Corrections Caused by Radio Source Structure 427
J. Campbell, H. Schuh, G. Zeppenfeld

Effects of Source Structure on Astrometry and Geodesy 429
J. S. Ulvestad

Monitoring of Extragalactic Radio Sources via Geodetic VLBI Observations 431

G. Tang, B. Ronnang

Instrumentation and Analysis

The RADIOASTRON Project (Invited) 433
N. S. Kardashev, V. L Slysh

QUASAT 441
R. T. Schilissi

Analysis of the Offset QUASAT Antenna 447
M. Catarsi, G. Tofani ‘

VLBI Activities in Japan and a Projected Space-VLBI Program (Invited) 449

H. Hirabayashi

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648

Very Long Baseline Interferometry Gbservations Using the Tracking and Data Relay
Satellite as an Orbiting Radio Telescope
R. P. Linfield, G. S. Levy, J. S. Ulvestad, C. D. Edwards, J. F. Jordan, Jr.,
S. J. DiNardo, C. S. Christensen, R. A. Preston, L. J. Skjerve, L. R. Stavert,
B. F. Burke, A. R. Whitney, R. J. Cappallo, A. E. E. Rogers, K. B. Blaney,
M. J. Maher, C. H. Ottenhoff, D. L. Jauncey, J. E. Reynolds, T. Nishimura,
T. Hayashi, T. Takano, T. Yamada, H. Hirabayashi, M. Morimoto, M. Inoue,
M. Tokumaru, N. Kawaguchi, J. Amagai
The Low Frequency Space Array (LFSA)
K. W. Weiler, B. K. Dennison, K. J. Johnston, R. S. Simon, J. H. Spencer,
W. C. Erickson, M. L. Kaiser, H. V. Cane, M. D. Desch, L. M. Hammarstrom
The Very Long Baseline Array (Invited)
J. D. Romney
New Developments in European VLBI (Invited)
R. T. Schiligzi
Chinese VLBI Network Project
T. S. Wan, Z. Qian
Design of Chinese Second 25-m VLBI Antenna
P. Y. Xu
18-cm VLBI Network
L. I. Matveyenko, V. I. Kostenko, V. V. Timofeev, L. R. Kogan, B. Z. Kanevskii,
I G. Moiseev, R. L. Sorochenko, R. M. Martirosyan, M. V. Golovnya
URAN, A Decameter Band VLBI System
S. J. Braude, L. N. Litvinenko, A. V. Megn
Japanese VLBI Project - VERA
M. Fujishita, T. Hara
The Australia Telescope Long Baseline Array
R. P. Norris
The Parkes-Tidbinbilla Interferometer
R. P. Norris, M. J. Batty, M. J. Kesteven, K. J. Wellington
The Canadian Geophysical Long Baseline Interferometer
J. L. Yen, P. Leone, G. A. Watson, R. Wiedfeldt, J. Zao, W. H. Cannon,
P. Mathieu, H. Tan, J. Popelar, J. A. Galt
Milliarcsecond Imaging with a Large Optical Array
M. Shao, M. Colavita, K. Johnston, R. Simon, D. Mozurkewich, D. Hutter,
D. Staelin, B. Hines, J. Hughes, G. Kaplan, J. Hershey, C. Townes
The Development of the Torun VLBI Station
S. Gorgolewski
The Itapetinga Contribution on North-South High Resolution VLBI Experiments
P. Kaufmann, Z. Abraham, Y. Bakor, C. B. Georges, E. Scalise, Jr., R. E. Schaal
Performance of the Medicina Radiotelescope with the New S/X Receiver for Geodynamics
VLBI
G. Grueff, G. Comoretto, F. Mantovani, P. Tomasi
Compact Cryogenic Receivers for the 1.3 to 43 GHz Range
S. Weinreb, R. Norrod, M. W. Pospiessalski
Mark IIIA and VLBA High-Density Recording
J. C. Webber, H. F. Hinteregger

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press

Xv

457

459

461

469

475

477

479

481

483

485

487

489

491

493

495

497

499

501


https://doi.org/10.1017/S0074180900135648

The Mark IIIA Correlator System 503
A. R. Whitney
Hydrogen Maser Support of VLBI for the NASA Crustal Dynamics Project 505

R. E. Price, M. J. Chandler, B. R. Schupler, P. R. Dachel

Hydrogen Maser Clocks and Deep Space Systems Involving Clocks: Ultra-Long Baseline 507
Interferometry Definition of an Inertial Frame, Searches for Pulsed Gravitational

Radiation
R. F. C. Vessot

Developments in Continuum Imaging (Review) 509
P. N. Wilkinson, J. Conway, J. Biretta

Mapping with a Single-Spacing Interferometer 519
B. A. Doubinsky, N. S. Kardashev

Global Fringe Fitting for Space Interferometry 521
D. L. Jones

Test of Phase-Reference Mapping for Switched Observations 523
W. Alef

An Optimal Identification of Clock Behavior Model for VLBI 525
D. Zheng, S. Luo, J. R. Mackay

A Novel Method for Suppression of Aliasing Ghosts 529
Y. Chikada

FFT Processor as a Digital Lens in Grid Array VLBI 531

T. Daishido, K. Asuma, K. Nishibori, S. Inoue
Atmospheric Limits: A Review of the Effect of Path Length Variations on the Coherence 533
and Accuracy of VLBI (Review)

A. E. E. Rogers
Methods of Correction for the “Wet” Atmosphere in Estimating Baseline Lengths from 543
VLBI
G. Elgered, J. L. Davis, T. A. Herring, I. I. Shapiro
Atmospheric Effects on Interferometric Observation 545
W. J. Han
Water Vapor Radiometry at the Onsala Space Observatory from 1980 to 1987 547
J. M. Johansson, G. Elgered, B. O. Ronnang
Chinese Dual Frequency Water Vapor Radiometer for VLBI 549
P Y. Xu
Influence of the Ionosphere Model on the Solution of a VLBI Geodetic Experiment 551
G. Petit, J.-F. Lestrade, C. Boucher, F. Biraud, A. Rius, A. Nothnagel,
P. Kaufmann
Concluding Remarks ' 553
L I. Shapiro
Discussion of the Papers Presented at the Symposium 555
Author Index 581
Source Index 587
Subject Index 593

https://doi.org/10.1017/50074180900135648 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900135648



