
INTERNATiONAL ASTRONOMICAL UNION

SYMPOSIUM No. 110

VLBI AND COMPACf
RADIO SOURCES

Edited by R. FANTI, K. KELLERMANN and G. SE'ITI

INTERNATIONAL ASTRONOMICAL UNION

D. REIDEL PUBLISHING COMPANY

DORDRECHT/BOSTON/LANCASTER
https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


V L B I A N D C O M P A C T R A D I O S O U R C E S 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


I N T E R N A T I O N A L A S T R O N O M I C A L U N I O N 

U N I O N A S T R O N O M I Q U E I N T E R N A T I O N A L E 

SYMPOSIUM N o . 110 
H E L D IN B O L O G N A , I T A L Y , J U N E 2 7 - J U L Y 1 , 1 9 8 3 

VLBI AND COMPACT 
RADIO SOURCES 

EDITED BY 

R. F A N T I 

University of Bologna 
and Istituto di Radioastronomia CNR, 

Bologna, Italy 

K. K E L L E R M A N N 

National Radio Astronomy Observatory, 
Green Bank, U.S.A. 

and 

G. S E T T I 

European Southern Observatory, 
Garching bei Munchen, F.R.G. 

D. REIDEL PUBLISHING COMPANY 

A MEMBER OF THE KLUWER | ^ ^ | ACADEMIC PUBLISHERS GROUP 

DORDRECHT / BOSTON / LANCASTER 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


Library of Congress Cataloging in Publication Data 

Main entry under title: 

VLBI and compact radio sources. 

OP 
At head of title: International Astronomical Union, Union astronomique Inter­

nationale. 
Includes indexes. 
1. Very long baseline interferome try -Congresses. 2. Radio sources (Astronomy)-

Congresses. 3 . Ceccarelli, Marcello, 1927- . I. Fanti, R. (Roberto) , 1941-
II. Kellermann, Kenneth I., 1937- . III. Setti, G. (Giancarlo), 1935-
IV. International Astronomical Union. V. Title: VLBI and compact radio sources. 
QB479.3 .V53 1984 522 ' .682 8 4 - 6 9 1 5 
ISBN 9 0 - 2 7 7 - 1 7 3 9 - 7 
ISBN 9 0 - 2 7 7 - 1 7 4 0 - 0 (pbk.) 

Published on behalf of 
the International Astronomical Union 

by 
D. Reidel Publishing Company, P. O. Box 17, 3300 AA Dordrecht, Holland 

All Rights Reserved 
© 1984 by the International Astronomical Union 

Sold and distributed in the U.S.A. and Canada 
by Kluwer Academic Publishers, 

190 Old Derby Street, Hingham, MA 02043, U.S.A. 

In all other countries, sold and distributed 
by Kluwer Academic Publishers Group, 

P. O. Box 322, 3300 AH Dordrecht, Holland 

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 photocopying, recording 
or by any information storage and retrieval system, without written permission from 

the publisher. 

Printed in The Netherlands 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


TABLE OF CONTENTS 

DEDICATION v 

PREFACE. xv 

ORGANIZING COMMITTEES xvi 

LIST OF PARTICIPANTS xvii 

INTERMEDIATE SCALE STRUCTURE / I.W.A. Browne 1 

How to Choose a Randomly Oriented Sample / T. Cawthorne 7 
Faint Extended Radio sources Surrounding Active Galaxy 

Nuclei / H. van der Laan, S. Zieba and J.E. Noordam S 

VLBi SURVEY OF A COMPLETE SAMPLE OF ACTIVE NUCLEI 
AND QUASARS / T.J. Pearson and A.C.S. Readhead 15 

Distortions in Compact Steep Spectrum Radio Sources / 
P.N. Wilkinson, R.E. Spencer, A.C.S. Readhead, 
T.J. Pearson and R.S. Simon 25 

The I.illiarsecond Core of 3CI47 at 6 cm / E. Preuss, 
W.Alef, N. Whyborn, P.N. l/ilkinson and K.I.KeHermann 29 

Extragalactic VLBI at 89 GHz / D.C. Backer 31 
Milliarcsecond Polarization Measurements / D.H. Roberts, 

R.I. Potash, J.F.C. Wardle, A.E.E. Rogers and B. Burke.... 35 
Cores in Extended Quasars / P.D. Barthel, G.K. Uiley, 

R.T. Schilizzi, E. Preuss and T.J. Cornwell 39 
3C205 - A Sources with Extraordinary Alignment and a 

VLBI Hotspot / C.J. Lonsdale and P.D. Barthel 41 
VLBI Observations of 3C298 / D.A. Graham and 

L.I. Matveyenko 43 
Hot Spots in Compact Sources / T.X. Menon 45 

Titles of Invited Papers are given in capital letters 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


viii TABLE OF CONTENTS 

Sub-milliarcsecond Radio Structure of AO 0235+164 / 
D.L. Jones, M.M. Davis and S.C.Unwin 47 

The Variable HI Absorption ( z = 0.524 ) in the Spectrum 
of AO 0235+164 / F.H. Briggs 49 

Multifrequency Observations of the BL Lac Object 1219+23 / 
D. Weistrop, D.B. Shaffer and P. Hintzen 51 

Optically Quiet Quasars / W.D. Cotton 53 
EVN Observations of Compact Steep Spectrum Radio Sources 

at 18 cm / C. Fanti, R. Fanti, P. Parma and 
R.T. Schilizzi 57 

Steep Spectrum Radio Cores and Far-Sightedness / 
W. van Breugel 59 

Compact Doubles : a Genuine or Illusory Class? / 
R.B. Phillips, M.W. Hodges and R.L. Mutel.. 63 

Spatial Structures of a Complete Sample of Extragalactic 
Radio Sources North of Declination 70°/ A. Eckart 
and A. Witzel 65 

The Southern Hemisphere VLBI Experiment '( SHEVE ) / 
R.A. Preston, D.L. Jauncey, A. Tsioumis, D.L. Meier, 
L.J. Skjerve, J. Abies, R. Batchelor, J. Faulkner, 
P.M. Hamilton, R. Haynes, B. Johnson, A. Louie, 
P. McCulloch, G. Moorey, D.D. Morabito, G.Nicolson, 
A-E. Niell, J.G. Robertson, G.W.R. Royle , M.A. Slade, 
O.B. Slee, A. Watkinson, A.E. Wehrle and A. Wright G7 

Statistical Properties of Compact Sources / J. Machalski 71 

THE INFRARED, OPTICAL AND ULTRAVIOLET PROPERTIES OF 
ACTIVE NUCLEI / M.-H. Ulrich 73 

X-RAY PROPERTIES OF EXTRAGALACTIC COMPACT OBJECTS / 
G. Zamorani 35 

SUPERLUMINAL EFFECTS AND BULK RELATIVISTIC MOTION / 
M.H. Cohen and S.C. Unwin 95 

VLBI Observations of the Superluminal Sources 3C 273 
and 3C 279 / S.C. Unwin and J.A. Biretta 105 

Superluminal Acceleration of the New Component in 3C 345 / 
R.L. Moore, J.A. Biretta, A.C.S. Readhead and L.Baath 109 

A 10 Station VLBI Map of 3C147 at 1661 MHz / R.S. Simon, 
A.C.S. Readhead and P.N. Wilkinson Ill 

Proper Motion of Components of the Quasar 3C 345 / 
N. Bartel, M.I. Ratner, I.I. Shapiro, T.A. Herring 
and B.E. Corey 113 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


TABLE OF C O N T E N T S ix 

Superluminal Motion in BL Lacertae: 10.65 GHz VLBI observations 
from 1981.7 to 1982.7 / R.L. Mutel and R.B Phillips 117 

The Radio Polarization of BL Lacertae: Shocks in a Jet / 
H.D. Aller and M.F. Aller 119 

Observations of Superluminal Motions in 3C 120 / 
R.C. Walker, J.M. Benson, G.A. Seielstad and S.C. Unwin... 121 

200 Milliarcsecond Structure in 3C 120 / J.M. Benson, 
R.C. Walker, G.A. Seielstad and S.C. Unwin 125 

VLBI Monitoring of BL Lac-Objects / L.B. Baath 127 
Multi-Epoch Observations of Survey Sources / 

A.C.S. Readhead, T.J. Pearson and S.C. Unwin 131 
4C39.25 - a Contracting Source ? / D. B.Shaffer 135 
The Nucleus of NGC1275 / J.D. Romney, W. Alef, 

I.I.K. Pauliny-Toth, E. Preuss and K.I. Kellermann 137 
The Radio Jet in 3C418 / T.W.B. Muxlow, M. Jullian 

and R. Linfield 141 
Sub-Luminal Motions in the Nucleus of M 87 / M.J. Reid, 

J.H.M.M. Schmitt, P.N. Wilkinson and K.J. Johnston 145 
Inner Oscillations in the M87 Jet / J.-L. Nieto, 

G. Lelievre, J.-L. Heudier and A. Maury 3 47 
The Structural Variations of 3C454.3 and 2134+004 / 

I.I.K. Pauliny-Toth, R.W. Porcas, A. Zensus 
and K.I. Kellermann 149 

Evidence for Relativistic Motion Based on Arcsecond Structure / 
R.A. Perley 153 

SUPERLUMINAL MOTION IN WEAK QUASAR CORES / R.W. Porcas 157 

VLBI Observations of Weak Cores in Extended Quasars / 
J.A. Zensus and R.W. Porcas 163 

Extended Structure Around Superluminal and Other 
Core-Dominated Radio Sources / A.G. de Bruyn and 
R.T. Schilizzi 165 

THE LOW FREQUENCY VARIABILITY OF EXTRAGALACTIC RADIO 
SOURCES / L. Padrielli . 169 

Dynamic Spectra of Low-Frequency Variables / B. Dennison, 
J.J. Broderick, S.L. O'Dell, K.J. Mitchell, 
D.R. Altschuler, H.E. Payne and J.J. Condon 177 

Daily Radio Frequency Observations of Selected Objects / 
B.J. Geldzahler, K.J. Johnston, J.H. Spencer, 
E.B. Waltman, W.J. Klepczynski, P.E. Angerhofer, 
D.R. Florkowski, D.D. McCarthy and D.N. Matsakis 179 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


X T A B L E OF CONTENTS 

An Outburst of OJ 287 / S. Kikuchi and M. Inoue 181 
Evidence of Doppler Beaming in Variable Radio Sources / 

T.H. Legg 183 
Evidence of Relativistic Beaming in BL LAC-Type Objects / 

D.M. Worrall 187 
A Comparison of Compact and Extended Radio Sources in 

Three Wavebands / L. Miller 189 
Paschen Alpha as a Probe of Relativistic Beaming / 

R. Saunders 193 
The Statistics of Bent Jets / P.M. Allan 195 

EXPLANATIONS OF SUPERLUMINAL MOTION / P.A.G. Scheuer 197 

Physics of Relativistic Jets on Sub-Milliarcsecond Scales / 
M.J. Rees 207 

THEORETICAL MODELS OF ACTIVE GALACTIC NUCLEI / R.D. Blandford.. 215 

A Nuclear Regula-Tori Model for Quasars and Seyferts / 
M.C. Begelman 227 

Stability Properties of VLBI Jets / M. Birkinshaw 229 
Turbulent Cascade in VLBI Jets / L. Zaninetti and 

G. Pelletier 231 
A Relativistic Wind-Type Model for the Generation of VLBI 

Jets / A.Ferrari, R.Rosner, E.Trussoni and K.Tsinganos.... 233 
Jets and Broad Emission Line Regions / P. Barthel, 

C.Norman and G. Miley 237 
A New Geometry for Superluminal Motions / M. Salvati 239 

VLBI OBSERVATIONS OF THE GRAVITATIONAL-LENS IMAGES OF 
Q0957+561 / M.V. Gorenstein, I.I. Shapiro, N.L. Cohen, 
R.J. Bonometti, E.E. Falco, A.E.E. Rogers 
and J.M. Marcaide 243 

1038+528 A,B : Phase-Reference and Spectral-Index Maps / 
J. Marcaide, I. Shapiro, N. Cohen, B. Corey, W. Cotton, 
M. Gorenstein, A. Rogers, J.- Romney and B. Ronnang 247 

Gravitational Lenses and VLBT Structures / K. Subramanian, 
D. Narasimha and S.fo. Chitre 249 

RADIO NUCLEI IN NEARBY GALAXIES / E. Preuss 251 

Radio Activity in Bright E/SO Galaxies : NGC 3894 / 
J.M. Wrobel 257 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


TABLE O F CONTENTS xi 

The structure of the Radio Nucleus of M81 / P.C. Crane and 
R.M. Price 259 

Sub Arc second Components in Nearby Bright Galaxies at 
Metre-Wavelengths / D.S. Bagri and S. Ananthakrishnan 261 

The Radio Core of Markarian 348 / S.G. Neff and 
A.G. de Bruyn 263 

THE GALACTIC CENTER / K.Y. Lo 265 

Mark III VLBI Observations of Pulsars / N.Bartel, R. J. Cappallo, 
M.I. Ratner, A.E.E. Rogers, I.I. Shapiro, A.R. Whitney 275 

VLBI Observations of Stellar Binary Systems / R.L. Mutel, 
J.F. Lestrade, R.A. Preston, A.E. Niell, R.B. Phillips 
and J. Webber 277 

The September 1982 Radio Outburst of Cyg X-3 / 
B.J. Geldzahler, K.J. Johnston, J.H. Spencer, 
W.J. Klepczynski, F.J. Josties, P.E. Angerhofer, 
D.R. Florkowski, D.D. McCarthy, D.N. Matsakis, 
and R.M. Hjellming 281 

The Rate of Component Separation in SCO X-l / B.J. Geldzahler, 
E.B. Fomalont, R.M. Hjellming and C M . Wade 283 

Radio Flares from Circinus X-l / G.D. Nicolson 285 
Thermal Radio Stars and High-Resolution Radio Observations / 

/ A . E . Wright 287 

THE EVOLUTION OF THE COMPACT RADIO STRUCTURE IN SS433 
OVER A 16 DAY PERIOD / R.T. Schilizzi, J.D. Romney 
and R.E. Spencer 289 

Anomalous Ejection in SS433 / R.E. Spencer and P. Waggett 297 
Jets in Molecular Clouds / A. Kdnigl 299 
Interstellar Scattering / J.M. Cordes 303 
Interstellar Broadening of Compact Low Galactic Latitude 

Radio Sources / B. Dennison, M. Thomas, J.J. Broderick, 
R.S. Booth, R.L. Brown and J.J. Condon 309 

CIRCUMSTELLAR OH MASERS / R.S. Booth, P.J. Diamond 
and R.P.Norris 313 

Observations of Excited State OH Maser at 6.0 and 
13.4 GHz / A. Baudry, S. Guilloteau, M. Walmsley, 
T.L. Wilson and A. Winnberg 319 

Merlin Observations of the OH Maser Emission from 
IRC + 10420 / P. J. Diamond 321 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


xii T A B L E OF CONTENTS 

THE VLB ARRAY / K.I. Kellermann 377 

VLBI Synthesis Observations of Circumstellar OH Masers / 
R.P. Norris, R.S. Booth, P.J. Diamond, D.A. Graham, 
and L.-A. Nyman 323 

The Structure of OH Maser Clouds Associated with 
Late-Type Stars / P.F.Bowers, K.J. Johnston 
and J.H. Spencer 327 

The Spatial Structure of Silicon Monoxide Masers / 
A.P. Lane 329 

Structure of H2O Maser Outburst in Orion KL Nebula / 
L.I. Matveyenko 331 

Magnetic Field Structure of Star Forming Regions: 
VLBI Spectral Line Results / J.A. Garcia-Barreto, 
B.F. Burke, M.J. Reid, J.M. Moran and A.D. Haschick 333 

Proper Motions and Distances of Water Maser Complexes / 
M.H. Schneps, M.J. Reid, J.M. Moran, R, Genzel, 
D. Downes and B. Ronnang 335 

RADIO ASTROMETRY / K.J. Johnston 339 

PULSAR ASTROMETRY / J. H. Taylor, C.R. Gwinn, J.M. Weisberg, 
and L.A. Rawley 347 

A New Way of Tying Together the Hipparcos Frame to the 
VLBI Extragalactic Frame : Astrometric Observations 
of Stellar Maser Sources / A. Baudry, J.M. Mazurier 
and Y. Requierne 355 

Interrelation of Present Optical and Radio Reference 
Frames / C. de Vegt 357 

Nearly Microarcsecond Precision Differential Astrometry / 
J. Marcaide, I. Shapiro, J. Ball, N. Bartel, T. Clark, 
B. Corey, M. Gorenstein, R. Preston, M. Ratner, 
A. Rogers and A. Whitney 361 

Accurate Positions of 120 Radio Sources with Declinations 
Above. -45°/ A.E. Niell, J.L. Fanselow, O.J. Sovers, 
J.B. Thomas, K.M. Liewer, R.N. Treuhaft and K.S. Wallace. 363 

VLBI GEODESY : TECHNIQUES AND RECENT RESULTS / D.B. Shaffer 365 

Set Up and Testing of a Software Package for the Geodetic 
Analysis of VLBI Data / A. Caporali and 
G. Sylos Labini 375 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621


TABLE OF CONTENTS xiii 

THE CANADIAN LONG BASELINE ARRAY / T.H. Legg 383 

Proposed Very Long Baseline Interferometry at 103 MHz 
in India / R.V. Bhonsle, S.K. Alurkar, S.S. Degaonkar, 
A.D. Bobra and R. Sharma 391 

ORBITING VLBI : A SURVEY / B.F. Burke 397 

Orbiting Very Long Baseline Interferometer Demonstration 
Using the Tracking and Data Relay Satellite System / 
G.S. Levy, C.S. Christensen, J.F. Jordan, R.A. Preston 
and B.F. Burke 405 

THE QUASAT PROJECT / R.T. Schilizzi, B.F. Burke, 
R.S. Booth, R.A. Preston, P.N. Wilkinson, J.F. Jordan 
E. Preuss and D. Roberts • 407 

DISCUSSION OF THE PAPERS PRESENTED AT THE SYMPOSIUM 415 

SUBJECTS INDEX 471 

OBJECTS INDEX 479 

AUTHORS INDEX 485 

https://doi.org/10.1017/S0074180900078621 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900078621



