Astronomical Society of the Pacific Conference Series Volume 105

PULSARS: PROBLEMS AND PROGRESS
IAU Colloquium 160

Edited by
S. Johnston, M. A. Walker, and M. Bailes

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

PULSARS: PROBLEMS AND PROGRESS

COVER ILLUSTRATION

An image from the Molonglo Observatory Synthesis Telescope survey of the southern
Galactic Plane. It shows a complex region of the Galactic Plane near longitude 330
degrees, a region which contains three supernova remnants and the young pulsar PSR
B1610-50. (Image courtesy of Dr. Anne Green, University of Sydney, Australia.)

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

A SERIES OF BOOKS ON RECENT DEVELOPMENTS IN
ASTRONOMY AND ASTROPHYSICS

A.S.P. CONFERENCE SERIES
PUBLICATIONS COMMITTEE

Dr. Sallie L. Baliunas, Chair
Dr. John P. Huchra

Dr. Roberta M. Humphreys
Dr. Catherine A. Pilachowski

© Copyright 1996 Astronomical Society of the Pacific
390 Ashton Avenue, San Francisco, California 94112

All rights reserved
Printed by BookCrafters, Inc.
First published 1996

Library of Congress Catalog Card Number: 96-86219
ISBN 1-886733-25-2

D. Harold McNamara, Managing Editor of Conference Series
206 KMB

Brigham Young University

Provo, UT 84602-4463

801-378-2298

pasp @astro.byu.edu
Fax 801-378-2265

ii

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


http://astro.byu.edu
https://doi.org/10.1017/S0252921100040823

A SERIES OF BOOKS ON RECENT DEVELOPMENTS IN
ASTRONOMY AND ASTROPHYSICS

Vol. 1-Progress and Opportunities in Southern Hemisphere Optical Astronomy: The CTIO 25th

Anniversary Symposium

ed. V. M. Blanco and M. M. Phillips ISBN 0-937707-18-X
Vol. 2-Proceedings of a Workshop on Optical Surveys for Quasars

ed. P. S. Osmer, A. C. Porter, R. F. Green, and C. B. Foltz ISBN 0-937707-19-8
Vol. 3-Fiber Optics in Astronomy

ed. S. C. Barden ISBN 0-937707-20-1
Vol. 4-The Extragalactic Distance Scale: Proceedings of the ASP 100th Anniversary Symposium
ed. S. van den Bergh and C. J. Pritchet ISBN 0-937707-21-X
Vol. 5-The Minnesota Lectures on Clusters of Galaxies and Large-Scale Structure

ed. J. M. Dickey ISBN 0-937707-22-8

Vol. 6-Synthesis Imaging in Radio Astronomy: A Collection of Lectures from the Third NRAO
Synthesis Imaging Summer School

ed. R. A. Perley, F. R. Schwab, and A. H. Bridle ISBN 0-937707-23-6
Vol. 7-Properties of Hot Luminous Stars: Boulder-Munich Workshop

ed. C. D. Garmany ISBN 0-937707-24-4
Vol. 8-CCDs in Astronomy

ed. G. H. Jacoby ISBN 0-937707-25-2
Vol. 9-Cool Stars, Stellar Systems, and the Sun. Sixth Cambridge Workshop

ed. G. Wallerstein ISBN 0-937707-27-9
Vol. 10-The Evolution of the Universe of Galaxies. The Edwin Hubble Centennial Symposium
ed. R. G. Kron ISBN 0-937707-28-7
Vol. 11-Confrontation Between Stellar Pulsation and Evolution

ed. C. Cacciari and G. Clementini ISBN 0-937707-30-9
Vol. 12-The Evolution of the Interstellar Medium

ed. L. Blitz ISBN 0-937707-31-7
Vol. 13-The Formation and Evolution of Star Clusters

ed. K. Janes ISBN 0-937707-32-5
Vol. 14-Astrophysics with Infrared Arrays

ed. R. Elston ISBN 0-937707-33-3
Vol. 15-Large-Scale Structures and Peculiar Motions in the Universe

ed. D. W, Latham and L. A. N. da Costa ISBN 0-937707-34-1
Vol. 16-Atoms, Ions and Molecules: New Results in Spectral Line Astrophysics

ed. A. D. Haschick and P. T. P. Ho ISBN 0-937707-35-X
Vol. 17-Light Pollution, Radio Interference, and Space Debris

ed. D. L. Crawford ISBN 0-937707-36-8
Vol. 18-The Interpretation of Modern Synthesis Observations of Spiral Galaxies

ed. N. Duric and P. C. Crane ISBN 0-937707-37-6
Vol. 19-Radio Interferometry: Theory, Techniques, and Application, IAU Colloquium 131

ed. T. J. Cornwell and R. A. Perley ISBN 0-937707-38-4
Vol. 20-Frontiers of Stellar Evolution, celebrating the 50th Anniversary of McDonald Observa-
tory .

ed. D. L. Lambert ISBN 0-937707-39-2

iii
https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

Vol. 21-The Space Distribution of Quasars

ed. D. Crampton ISBN 0-937707-40-6

Vol. 22-Nonisotropic and Variable Outflows from Stars

ed. L. Drissen, C. Leitherer, and A. Nota ISBN 0-937707-41-4
Vol. 23-Astronomical CCD Observing and Reduction Techniques

ed. S. B. Howell ISBN 0-937707-42-4
Vol. 24-Cosmology and Large-Scale Structure in the Universe

ed. R. R. de Carvalho ISBN 0-937707-43-0
Vol. 25-Astronomical Data Analysis Software and Systems I

ed. D. M. Worrall, C. Biemesderfer, and J. Barnes ISBN 0-937707-44-9
Vol. 26-Cool Stars, Stellar Systems, and the Sun, Seventh Cambridge Workshop

ed. M. S. Giampapa and J. A. Bookbinder ISBN 0-937707-45-7

Vol. 27-The Solar Cycle

ed. K. L. Harvey ISBN 0-937707-46-5

Vol. 28-Automated Telescopes for Photometry and Imaging

ed. S. J. Adelman, R. J. Dukes, Jr., and C. J. Adelman ISBN 0-937707-47-3

Vol. 29-Workshop on Cataclysmic Variable Stars

ed. N. Vogt ISBN 0-937707-48-1

Vol. 30-Variable Stars and Galaxies, in honor of M. S. Feast on his retirement

ed. B. Warner ISBN 0-937707-49-X
Vol. 31-Relationships Between Active Galactic Nuclei and Starburst Galaxies

ed. A. V. Filippenko ISBN 0-937707-50-3
Vol. 32-Complementary Approaches to Double and Multiple Star Research, IAU Collouquium
135

ed. H. A. McAlister and W. 1. Hartkopf ISBN 0-937707-51-1

Vol. 33-Research Amateur Astronomy

ed. S. J. Edberg ISBN 0-937707-52-X
Vol. 34-Robotic Telescopes in the 1990s

ed. A. V. Filippenko ISBN 0-937707-53-8
Vol. 35-Massive Stars: Their Lives in the Interstellar Medium

ed. J. P. Cassinelli and E. B. Churchwell ISBN 0-937707-54-6
Vol. 36-Planets and Pulsars

ed. J. A. Phillips, S. E. Thorsett, and S. R. Kulkarni ISBN 0-937707-55-4
Vol. 37-Fiber Optics in Astronomy II

ed. P. M. Gray ISBN 0-937707-56-2
Vol. 38-New Frontiers in Binary Star Research

ed. K. C. Leung and I. S. Nha ISBN 0-937707-57-0
Vol. 39-The Minnesota Lectures on the Structure and Dynamics of the Milky Way

ed. Roberta M. Humphreys ISBN 0-937707-58-9
Vol. 40-Inside the Stars, IAU Colloquium 137

ed. Werner W. Weiss and Annie Baglin ISBN 0-937707-59-7
Vol. 41-Astronomical Infrared Spectroscopy: Future Observational Directions

ed. Sun Kwok ISBN 0-937707-60-0
Vol. 42-GONG 1992: Seismic Investigation of the Sun and Stars

ed. Timothy M. Brown ISBN 0-937707-61-9

iv
https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

Vol. 43-Sky Surveys: Protostars to Protogalaxies

ed. B. T. Soifer ISBN 0-937707-62-7

Vol. 44-Peculiar Versus Normal Phenomena in A-Type and Related Stars

ed. M. M. Dworetsky, F. Castelli, and R. Faraggiana ISBN 0-937707-63-5

Vol. 45-Luminous High-Latitude Stars

ed. D. D. Sasselov ISBN 0-937707-64-3

Vol. 46-The Magnetic and Velocity Fields of Solar Active Regions, IAU Colloquium 141

ed. H. Zirin, G. Ai, and H. Wang ISBN 0-937707-65-1

Vol. 47-Third Decinnial US-USSR Conference on SETI

ed. G. Seth Shostak ISBN 0-937707-66-X

Vol. 48-The Globular Cluster-Galaxy Connection

ed. Graeme H. Smith and Jean P. Brodie ISBN 0-937707-67-8

Vol. 49-Galaxy Evolution: The Milky Way Perspective

ed. Steven R. Majewski ISBN 0-937707-68-6

Vol. 50-Structure and Dynamics of Globular Clusters

ed. S. G. Djorgovski and G. Meylan ISBN 0-937707-69-4
. Vol. 51-Observational Cosmology

ed. G. Chincarini, A. Iovino, T. Maccacaro, and D. Maccagni ISBN 0-937707-70-8

Vol. 52-Astronomical Data Analysis Software and Systems II

ed. R. J. Hanisch, J. V. Brissenden, and Jeannette Barnes ISBN 0-937707-71-6

Vol. 53-Blue Stragglers

ed. Rex A. Saffer ISBN 0-937707-72-4

Vol. 54-The First Stromlo Symposium: The Physics of Active Galaxies

ed. Geoffrey V. Bicknell, Michael A. Dopita, and Peter J. Quinn ISBN 0-937707-73-2

Vol. 55-Optical Astronomy from the Earth and Moon

ed. Diane M. Pyper and Ronald J. Angione ISBN 0-937707-74-0

Vol. 56-Interacting Binary Stars

ed. Allen W. Shafter ISBN 0-937707-75-9

Vol. 57-Stellar and Circumstellar Astrophysics

ed. George Wallerstein and Alberto Noriega-Crespo ISBN 0-937707-76-7

Vol. 58-The First Symposium on the Infrared Cirrus and Diffuse Interstellar Clouds

ed. Roc M. Cutri and William B. Latter ISBN 0-937707-77-5

Vol. 59-Astronomy with Millimeter and Submillimeter Wave Interferometry

ed. M. Ishiguro and Wm. J. Welch ISBN 0-937707-78-3

Vol. 60-The MK Process at 50 Years: A Powerful Tool for Astrophysical Insight

ed. C. J. Corbally, R. O. Gray, and R. F. Garrison ISBN 0-937707-79-1

Vol. 61-Astronomical Data Analysis Software and Systems III

ed. Dennis R. Crabtree, R. J. Hanisch, and Jeannette Barnes ISBN 0-937707-80-5

Vol. 62-The Nature and Evolutionary Status of Herbig Ae / Be Stars

ed. P. S. Thé, M. R. Pérez, and E. P. J. van den Heuvel ISBN 0-937707-81-3

Vol. 63-Seventy-Five Years of Hirayama Asteroid Families: The role of Collisions in the Solar

System History

ed. R. Binzel, Y. Kozai, and T. Hirayama ISBN 0-937707-82-1

Vol. 64-Cool Stars, Stellar Systems, and the Sun, Eighth Cambridge Workshop

ed. Jean-Pierre Caillault ISBN 0-937707-83-X

v
https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

Vol. 65-Clouds, Cores, and Low Mass Stars

ed. Dan P. Clemens and Richard Barvainis ISBN 0-937707-84-8
Vol. 66- Physics of the Gaseous and Stellar Disks of the Galaxy

ed. Ivan R. King ISBN 0-937707-85-6
Vol. 67-Unveiling Large-Scale Structures Behind the Milky Way

ed. C. Balkowski and R. C. Kraan-Korteweg ISBN 0-937707-86-4
Vol. 68-Solar Active Region Evolution: Comparing Models with Observations

ed. K. S. Balasubramaniam and George W. Simon ISBN 0-937707-87-2
Vol. 69-Reverberation Mapping of the Broad-Line Region in Active Galactic Nuclei

ed. P. M. Gondhalekar, K. Horne, and B. M. Peterson ISBN 0-937707-88-0
Vol. 70-Groups of Galaxies

ed. Otto G. Richter and Kirk Borne ISBN 0-937707-89-9
Vol. 71-Tridimensional Optical Spectroscopic Methods in Astrophysics

ed. G. Comte and M. Marcelin ISBN 0-937707-90-2
Vol. 72-Millisecond Pulsars—A Decade of Surprise, ed. A. A. Fruchter

M. Tavani, and D. C. Backer ISBN 0-937707-91-0
Vol. 73-Airborne Astronomy Symposium on the Galactic Ecosystem: From Gas to Stars to Dust
ed. M. R. Haas, J. A. Davidson, and E. F. Erickson ISBN 0-937707-92-9
Vol. 74-Progress in the Search for Extraterrestrial Life,

ed. G. Seth Shostak ISBN 0-937707-93-7
Vol. 75-Multi-Feed Systems for Radio Telescopes

ed. D. T. Emerson and J. M. Payne ISBN 0-937707-94-5
Vol. 76-GONG '94: Helio- and Astero-Seismology from the Earth and Space

ed. Roger K. Ulrich, Edward J. Rhodes, Jr., and Werner Dippen ISBN 0-937707-95-3
Vol. 77-Astronomical Data Analysis Software and Systems IV

ed. R. A. Shaw, H. E. Payne, and J. J. E. Hayes ISBN 0-937707-96-1
Vol. 78-Astrophysical Applications of Powerful New Databases

ed. S. J. Adelman and W. L. Wiese ISBN 0-937707-97-X

Vol. 79-Robotic Telescopes: Current Capabilities, Present Developments, and Future
Prospects for Automated Astronomy

ed. Gregory W. Henry and Joel A. Eaton ISBN 0-937707-98-8
Vol. 80-The Physics of the Interstellar Medium and Intergalactic Medium

ed. A. Ferrara, C. E McKee, C. Heiles, and P. R. Shapiro ISBN 0-937707-99-6
Vol. 81-Laboratory and Astronomical High Resolution Spectra

ed. A. J. Sauval, R. Blomme, and N. Grevesse ISBN 1-886733-01-5
Vol. 82-Very Long Baseline Interferometry and the VLBA,

ed. J. A. Zensus, P. K. Diamond, and P. J. Napier ISBN 1-886733-02-3
Vol. 83-Astrophysical Applications of Stellar Pulsation, IAU Colloquium 155

ed. R. S. Stobie and P. A. Whitelock ISBN 1-886733-03-1

Vol. 84-The Future Utilisation of Schmidt Telescopes, IAU Colloquium 148
ed. Jessica Chapman, Russell Cannon, Sandra Harrison, and Bambang Hidayat ISBN 1-886733-05-8

Vol. 85-Cape Workshop on Magnetic Cataclysmic Variables
ed. D. A. H. Buckley and B. Warner ISBN 1-886733-06-6

vi
https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

Vol. 86-Fresh Views of Elliptical Galaxies

ed. Alberto Buzzoni, Alvio Renzini, and Alfonso Serrano ISBN 1-886733-07-4
Vol. 87-New Observing Modes for the Next Century
ed. Todd Boroson, John Davies, and Ian Robson ISBN 1-886733-08-2
Vol. 88-Clusters, Lensing, and the Future of the Universe
ed. Virginia Trimble and Andreas Reisenegger ISBN 1-886733-09-0
Vol. 89-Astronomy Education: Current Developments, Future Coordination
ed. John R. Percy ISBN 1-886733-10-4
Vol. 90-The Origins, Evolution, and Destinies of Binary Stars in Clusters
ed. E. F. Milone and J. -C. Mermilliod ISBN 1-886733-11-2
Vol. 91-Barred Galaxies, IAU Colloquium 157
ed. R. Buta, D. A. Crocker, and B. G. Elmegreen ISBN 1-886733-12-0
Vol. 92-Formation of the Galactic Halo--Inside and Out
ed. H. L. Morrison and A, Sarajedini ISBN 1-886733-13-9
Vol. 93-Radio Emission from the Stars and the Sun
ed. A. R. Taylor and J. M. Paredes ISBN 1-886733-14-7
Vol. 94-Mapping, Measuring, and Modelling the Universe

" ed. Peter Coles, Vicent Martinez, and Maria-Jesus Pons-Borderia ISBN 1-886733-15-5
Vol. 95-Solar Drivers of Interplanetary and Terrestrial Disturbances
ed. K.S. Balasubramaniam, S. L. Keil, and R. N. Smartt ISBN 1-886733-16-3
Vol. 96-Hydrogen-Deficient Stars
ed. C. S. Jeffery and U. Heber ISBN 1-886733-17-1
Vol. 97-Polarimetry of the Interstellar Medium
ed. W. G. Roberge and D. C. B. Whittet ISBN 1-886733-18-X
Vol. 98-From Stars to Galaxies: The Impact of Stellar Physics on Galaxy Evolution
ed. Claus Leitherer, Uta Fritze-von Alvensleben, and John Huchra ISBN 1-886733-19-8
Vol. 99-Cosmic Abundances
ed. Stephen S. Holt and George Sonneborn ISBN 1-886733-20-1
Vol. 100-Energy Transport in Radio Galaxies and Quasars
ed. P. E. Hardee, A. H. Bridle, and J. A. Zensus ISBN 1-886733-21-X
Vol. 101-Astronomical Data Analysis Software and Systems V
ed. George H. Jacoby and Jeannette Barnes ISSN 1080-7926
Vol. 102-The Galactic Center, 4th ESO/CTIO Workshop
ed. Roland Gredel ISBN 1-886733-22-8
Vol. 103-The Physics of Liners in View of Recent Observations
ed. M. Eracleous, A. Koratkar, C. Leitherer, and L. Ho ISBN 1-886733-23-6
Vol. 104-Physics, Chemistry, and Dynamics of Interplanetary Dust, IAU Colloquium 150
ed. BoA. S. Gustafson and Martha S. Hanner ISBN 1-886733-24-4
Vol. 105-Pulsars: Problems and Progress, IAU Colloquium 160
ed. S. Johnston, M.A. Walker, and M. Bailes ISBN 1-886733-25-2

Inquiries concerning these volumes should be directed to the:

Astronomical Society of the Pacific

CONFERENCE SERIES

390 Ashton Avenue

San Francisco, CA 94112-1722

415-337-1100

asp@stars.sfsu.edu vii
https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


mailto:asp@stars.sfsu.edu
https://doi.org/10.1017/S0252921100040823

ASTRONOMICAL SOCIETY OF THE PACIFIC
CONFERENCE SERIES

Volume 105

PULSARS: PROBLEMS AND PROGRESS
TAU Colloguium 160

Proceedings held at the
Research Centre for Theoretical Astrophysics

University of Sydney, Australia
8-12 January 1996

Edited by
S. Johnston, M. A. Walker, and M. Bailes

ix

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

xi

Table of Contents

Preface . . . . . . . . . . . xxiii
Scientific and Local Organizing Committees . . . . . . . ... ... ... XXV
Conference participants . . . . . .. ... . ... oo, xXxvii

Part 1. The pulsar population

Section A. Surveys and instruments

Millisecond Pulsar Surveys . . ... ... S 3
M. Bailes

The Green Bank Northern Sky Survey: Discovery of a New Neutron Star-
Neutron Star Binary . . . ... ... ... ... ... ... ... 11
D. J. Nice, R. W. Sayer and J. H. Taylor

A high frequency search for highly dispersed pulsars . . . .. ... ... 13
M. Kramer, A. Jessner, P. Miiller and R. Wielebinski

Searching for Pulsars in the WENSS . . . . . ... ... ... .. ..., 15
M. Kouwenhoven, M. Berger, W. Deich and G. de Bruyn

The Westerbork Flexible Filterbank Backend . . . . ... ... ... .. 17

M. Kouwenhoven, L. Voite, M. van der Klis, H Weggemans, W. Deich,
G. Vasisht and S. Kulkarni
Design of (2+1+42)D FFT for Interferometric Pulsar Survey . . . . . . . 19
T. Daishido, N. Tanaka, S. Sudo, M. Suzuki, Y. Saito, R. Agehama,
M. Adachi and N. Watanabe
The S2 Baseband Processing System for Phase-coherent Pulsar Observa-
BIONS . . v s e e e e e e e e e e e e e e e e e e e 21

R. Wietfeldt, W. Van Straten, D. D. Rizzo, N. Bartel, W. Cannon,
M. Bailes, J. Reynolds and W. Wilson

Mark IV: A Phase Coherent Observing System for Pulsars. . . . . . .. 23

J. A. Shrauner, 1. H. Stairs, R. J. Dewey, M. Krumholz, H. E. Taylor,
J. H. Taylor and S. E. Thorsett

A Wide-Bandwidth Digital Filterbank . . . . ... ... .. ... ... .. 25
R. S. Foster, P. S. Ray, S. C. Lundgren, D. C. Backer, M. R. Dexter and
A. Zepka

Millisecond pulsar observation system using AOS . . .. . ... .. ... 27

Y. Hanado, M. Imae and M. Sekido

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

xii Contents

Section B. Population studies

Pulsar Velocities — Revisions and Ramifications . . . . . ... ... ...
D. R. Lorimer

Pulsar Period and Magnetic Field Evolution . . . . . .. ... ... ...
F. Camilo

The case for no field decay from improved pulsar population studies
J. W. Hartman, F. Verbunt, D. Bhattacharya and R. Wijers

Velocity-Magnetic Field Correlation of Pulsars . . . .. ... ... ...
N. Itoh and T. Kotouda

The Origin of Millisecond Pulsar Velocities . . . . ... ... ... ...
T. M. Tauris

The velocity distribution of young radio pulsars: simulating the observa-
HONS . . . o . e e e e e e e

J. W. Hartman

Neutron Star Population Dynamics . . . . . . ... ... ... ... ...
J. M. Cordes, D. Chernoff and Z. Arzoumanian

The Cluster Analysis of Pulsar Parameters . . . . ... ... ......
I. F. Malov and O. I. Malov

The investigations of pulsar integral radio luminosities . . . . . ... ..
I F. Malov, O. I. Malov and V. M. Malofeev

An International Pulsar Data Archive . . . . ... .. ... ... ....
D. N. Matsakis, F. J. Josties and R. S. Foster

Part 2. Precision measurements

Section A. Timing

The Next Five Years of Pulsar Timing . . . . . .. ... ... ... ...
J. H. Taylor

Rotational Instabilities in Pulsars . . . . . . . ... ... ... ... ...
A. G. Lyne

Fundamental Precision of Pulsar Timing . . . . . .. .. ... .. ....

R. S. Foster

Precision Pulsar Timing in the Presence of Interstellar Weather — PSR
B1937+21 and the Crab Pulsar . . . . ... ... . ... .. ...

D. C. Backer and T. Wong
Further Observations of the Planets Pulsar . . . . ... ... ... ...

A. Wolszczan

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press

31

39

47

49

53

55

57

61

65

83

87

91


https://doi.org/10.1017/S0252921100040823

Contents * xiil

Millisecond Pulsar Timing in Effelsberg . . . ... ... ... ... ... 95

M. Kramer, O. Doroshenko, A. Jessner, R. Wielebinski, A. Wolszczan,
F. Camilo, J. H. Taylor and K. M. Xilouris

14 Years of Daily Timing Observations of the Vela Pulsar . . . . . . .. 97
P. M. McCulloch
Periodic Changes in Intensity and Arrival Time of Pulses from the Vela

Pulsar: Evidence for Free Precession? . . . . ... ... ... ... 101
A. A. Deshpande and P. M. McCulloch

Twelve years of Glitches in the Vela Pulsar . . .. ... ... ... ... 103
C. 8. Flanagan

Expectancy of large pulsar glitches . . . . .. ... ... ... ...... 105
A. Baykal and A. Alpar

On the timing histories of the Crab, PSR1509-58 and PSR0540-69 . . . 107

A. Carraminana and C. Alvarez

Section B. Astrometry

VLBI Position Determinations for the Millisecond Pulsar B1937+21 .. 111
N. Bartel, J. F. Chandler, M. I. Ratner and I. I. Shapiro
Pulsar Astrometry and Improved Terrestrial Clocks . . ... ... ... 113

D. N. Matsakis, F. J. Josties and R. S. Foster
Phase-referenced VLBA Observations of PSRs B1937+21 and B0329+54 115
R. J. Dewey and A. J. Beasley

Pulsar VLBI Experiment with Kashima(Japan)-Kalyazin(Russia) Baseline 117

M. Sekido, M. Imae, Y. Hanado, Y, Takahashi, Y. Koyama, Y. P. Ilyasov,
A. E. Rodin, A. E. Avramenko, V. V. Oreshko and B. A. Poperechenko

Orbital Parallaxes of Wide Orbit Binary Pulsars and their implications 119
S. M. Kopeikin

Section C. Relativity

Testing the Strong Equivalence Principle in strong field regimes . . . . . 123
N. Wex

Macho Detection by Pulsar Timing Observation . ... ... ... ... - 125
K. Ohnishi, M. Hosokawa, T. Fukushima and M. Takeuti

Microlensing of pulsar-radiation . . . . .. .. ... ... .. ... ..., 127
N. Wex, J. Gil and M. Sendyk

Limits on a stochastic background of gravitational waves ... ... .. 129
M. P. McHugh, G. Zalamansky, F. Vernotte and E. Lantz

Relativistic effect of gravitational deflection of light in binary pulsars . . 131

O. V. Doroshenko and S. M. Kopeikin

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

xiv Contents

Pulsar Timing Limits on Very Low Frequency Stochastic Gravitational

Radiation . . . . . e e e e 132
R. J. Dewey and S. E. Thorsett

Neutron stars and strangestars . . . . . . .. ... ... ... ... 133
D. Gondek

Neutron Stars, Strange Pulsars and Strange Dwarfs . . . . . ... . .. 135

F. Weber and N. K. Glendenning

Part 3. Radio emission processes

Whence the pulses? . . . .. . .. ... o oo 139
D. B. Melrose

Plasma Instabilities : Sources for Coherent Radio Emission . . . . . .. 147
E. Asseo

Physics of the Radio Emission Region . . . . ... ... ... ... ... 155
J. A. Eilek

Inverse Compton Scattering in pulsar physics . . . . ... ... ... .. 159
G. J. Qiao

Microstructure and patterns of coherent radiation . . . ... ... ... 163
J. G. Ables and D. McConnell

Geometrical effects on radio pulsar profiles and spectra . . . . . . . .. 167
W. Sieber

Nonlinear Propagation of Pulsar Radiation . ... ... ... ... ... 171

P. K. Shukia and L. Stenflo
Compton scattering effect on polar gap formation: Self-sustained polar

cap heating . . . . . . ... Lo 175
Q. Luo

Pulsar Death at an Advanced Age . . .. .. ... ... ... ...... 177
J. Arons

Are Giant Pulses Evidence of Self-Organized Criticality? . . . . .. . .. 179
M. D. T. Young and B. G. Kenny

Radio emission from polar caps in pulsars . . . .. ... ... ... ... 181

J. Kuijpers and M. Volwerk

To explain Crab pulsar emission by ICS Model . . . . .. .. ... ... 183
J. L. Han, B. Zhang, G. J. Qiao and R. X. Xu

On the pulsar radiation mechanism . . . . . . ... ... .. ... ... . 185
R. T. Gangadhara

Microstructure and the Pulsar Emission Mechanism . . ... ... ... 187
V. Boriakoff

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

Contents

The death line of millisecond pulsars . . . .. ..o Lo L

C. Bjornsson

Part 4. Radio properties

Section A. Pulse structure

Wide Beams from Young Pulsars (or One Pole for All) . . . . ... ...
R. N. Manchester

Microstructure: A Review . . . . . . . ... L. L Lo
T. H. Hankins

Numerical study of the radio microstructure associated with the plasma
turbulence emission model . . . . ... ... 0oL

J. C. Weatherall
Observations of Giant Pulses from Pulsar PSR B1937+21 . . ... . ..
S. E. Thorsett, J. A. Shrauner, I. Cognard and J. H. Taylor

Giant Micropulses from PSR JO437—-4715 . . . .. ...... ... ...

S. B. Anderson, F. A. Jenet, V. M. Kaspi, T. A. Prince, .J. S. Sandhu,
S. C. Unwin and J. Navarro

A model for PSR J0437-4715 . . . . . . . .. ..
J. Gil and A. Krawczyk

Separation of integrated pulse shapes into unique sub-components
M. Kramer

Mosaic structure of the emission region of pulsar PSR 0329+54 . . . . .

A. D. Kuzmin and V. A. Izvekova

Single pulse profiles and the Lorentz factor of emitting particles in pulsar
magnetospheres . . . .. .. Lo oo

N. Rathnasree

Properties of individual and integrated pulses drawn into mode changing
phenomenon in PSR 0943410 at 40, 103 and 430 MHz . . . . . .

S. A. Suleymanova, V. A. Izvekova and J. M. Rankin

An Explanation for Pulsar Mode Changing Phenomenon . . . . . . . ..
B. Zhang, . J. Qiao, W. P. Lin and J. L. Han

Geometry of emission in PSR 1929+10. . . . . .. ... ... ... ...
J. M. Rankin and N. Rathnasree

A Geometrical origin of the Pulsar Core and Conal Emissions . . . . . .
R. C. Kapoor and C. S. Shukre

Pulse profiles of millisecond pulsars. . . . .. ... ... ... .. ....

R. Jayawardhana and J. E. Grindlay

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press

XV

189

193

197

205

209

211

213

221

223

225

229

231


http://Weathera.il
https://doi.org/10.1017/S0252921100040823

xvi Contents

The Effelsberg surveys of pulseshapes . . . . ... ... .. ... .... 233
J. Kijak, M. Kramer, R. Wielebinski, A. Jessner and J. Seiradakis

Section B. Pulse polarisation

Pulsar Polarization, Emission, and Beaming . . ... . . .. .. ... ... 237
J. M. Rankin

Monitoring Millisecond Pulsars in Full Polarization . . . . .. ... ... 245
K. M. Xilouris and M. Kramer

Polarimetric Observations of PSR J0437—-4715 . . ... ... ... ... 249

J. Navarro and R. N. Manchester
Birefringence as a Mechanism for the Broadening and Depolarization of

Pulsar Average Profiles . . . . ... .. ... ... ......... 253
M. M. McKinnon

Individual Pulse Polarization of Pulsars at Low Frequencies . . . . . .. 257
S. A. Suleymanova, V. A. Izvekova and V. D. Pugachev

Postion angle jumps in pulsar linear polarization . . .. ... ... ... 261
R. X. Xu, G. J. Qiao and J. L. Han

A study of polarisation modes in PSR 0823426 . . . . . ... ... ... 263
J. M. Rankin and N. Rathnasree

On polarisation of high intensity pulses in radio pulsars . . . ... ... 265
N. Rathnasree and J. M. Rankin

Multi-Frequency Pulsar Polarimetry at High Frequencies. . . . . . . .. 267

A. von Hoensbroech and K. M. Xilouris

Section C. Pulse spectra

Pulsar Radio Spectra . . . . . . .. .. ... .. 271
V. M. Malofeev

Multi-frequency pulsar studies at high radio frequencies . . . . .. ... 279
M. Kramer and K. M. Xilouris

Multifrequency Radio Properties of the Crab Pulsar . . . . . . ... .. 283

D. A. Moffett and T. H. Hankins
Unusual frequency dependence of the integrated profile of the millisecond

pulsar PSR J2145-0705 . . . . ... .. ... ... .. ... 285
A. D. Kuzmin and B. Y. Losovski
Pulsar radio beams and emission altitudes . . . . . ... ... ... ... 287

J. Kijak and J. A. Gil

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

Contents Xvii
Part 5. High energy phenomena

Section A. Optical and UV properties

EUV Observations of Pulsars . . . . . .. .. ... .. ... ....... 291
J. Edelstein and S. Bowyer

A 60 Second Periodic Modulation in Crab Pulsar Optical Light-Curve . 297
A. Cadez and M. Galici¢

Optical Observations of Pulsars . . . . .. .. ... ... ... ... ... 299
C. Gouiffes and H. Ogelman
The Polarization of the Crab Pulsar with HST. . . . . . . . .. 301

J. F. Dolan, P. T. Boyd, R. J. Hill, F. Graham-Smith, A. G. Lyne,
J. D. Biggs, J. W. Percival, E. L. Robinson and G. W. van Citters

Search for the Optical Counterpart of PSR 1953429 . . ... ... . .. 303
' V. Boriakoff, G. Beskin, D. Dossa, F. Fauci, J. B. Oke and L. Tella

Section B. X- and gamma-ray emission

Recent Gamma-Ray Observations . . .. .. ... ... .. ... .... 307
D. J. Thompson
Gamma-Ray Pulsar Emission Models . . . . ... ... ... ...... 315

A. K. Harding

Physical processes in pulsar magnetospheres and non-thermal high-frequency

GMISSION . . . . .. e e e 323
V. V. Usov

High Energy Pulsars: Pulses and Populations . . . . .. ... ... ... 331
R. W. Romani

Very High Energy Emission from Pulsars . . . .. ... ... ... ... 339
T. Kifune

ASCA X-Ray Observations of the Vela Pulsar Jet . .. ... ... ... 347
H. Ogelman and C. Markwardt

The X-ray synchrotron nebula around PSR 1509-58 . . ... ... ... 351
K. T. S. Brazier

X-ray observations of PSR J0218+4232 and of PSR B1937+21 . . . .. 353
F. Verbunt, H. M. Johnston, A. G. de Bruyn and M. van der Klis

The Attenuation of Hard v-rays in Strongly-Magnetized Pulsars . . . . 355
A. K. Harding and M. G. Baring

Variability of CGRO/EGRET Gamma Ray Sources . . ... ... ... 357
M. A. McLaughlin, J. R. Mattox, J. M. Cordes and D. J. Thompson

Origin of High Velocity Pulsar and Soft Gamma Ray Repeaters . . . . . 359
H. Hanami

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

XViil Contents

Gamma Ray Bursts as Death of Magnetized Neutron Stars . . . . . .. 361
H. Hanami
Recent Results from the CANGAROO Project . . . .. ... ... ... 363

S. A. Dazelev, P. G. Edwards, J. R. Patterson, (G. P. Rowell, M. Sinnott,
(i. J. Thornton, C. Wilkinson, T. Hara, N. Hayashida, H. Katsumata,
T. Kifune, T. Konishi, Y. Matsubara,-T. Matsuoka, Y. Mizumoto,

M. Mori, M. Muraishi, Y. Muraki, T. Oda, S. Ogio, T. Ohsaki, T. Sako.
K. Sakurazawa, R. Susukita, A. Suzuki, T. Tamura. T. Tanimori,

S. Yanagita, T. Yoshida and T. Yoshikoshi

Part 6. Winds and the ISM

Section A. Supernova remnants

Recent X-ray Observations of Pulsar Nebulae . . . .. . ... ... ... 367
N. Kawai and K. Tamura

Pulsar/Supernova Remnant Associations . . ... ... ... ...... 375
V. M. Kaspi

Associations between pulsars and supernova remnants . . . . . ... .. 385
B. M. Gaensler and S. Johnston
The Problem of Energy Transfer in the Crab Nebula . . ... ... ... 387

Q

. Machabeli, G. Mchedlishvili and D. Shapakidze

Section B. Winds

Pulsar Wind Nebulae . . ... ... . .. ... ... ... ... 393
J. M. Cordes

Pulsar Winds . . . . . .. ... e 401
J. Arons

Pulsar Electrodynamics — Pulsars and Puzzlers — . . . . . . ... . .. 409
S. Shibata

General Relativistic Electrodynamics and Pulsar Theory . . . . . . . .. 417
L. Mestel

Energy Transport in a Rotation-Modulated Pulsar Wind . . . . . . .. 421
A. Melatos and D. B. Melrose

Wind Acceleration in Pulsar Magnetospheres . . . . .. ... ... ... 425
M. Takahashi and S. Shibata

The Pulsar Magnetosphere — A Stationary Self-Consistent Solution . . . 429

B. Hofmann, H. Herold and H. Ruder

Wave Propagation in Pulsar Magnetospheres and Interstellar Interfero-
metric Observations . . . . . . ... ... o oL 431

Y. A. Gallant

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


http://Ma.tsuba.ra
https://doi.org/10.1017/S0252921100040823

Clontents xix

Distorted Dipole Magnetic Fields . . . . . . ... .. .. ... ... ... 433
R. Burman
Magnetic field amplification in newly-born neutron stars . ... . . . . .. 435

H. -J. Wiebicke and U. Geppert

Section C. The interstellar medium

Interstellar Scattering: Observations and Interpretations . . . . . . . .. 439
B. Rickett

The Galactic Electron Density Distribution . . . . ... ... ... ... 447
J. M. Weisberg

Pulsar Flux Monitoring and Refractive Scintillation . . . .. ... ... 455

D. R. Stinebring, T. V. Smirnova, J. Hovis, J. C. Kempner, E. B. Myers,
T. H. Hankins, V. M. Kaspi and D. J. Nice
* An AU-Aperture Lens to Resolve the Vela Pulsar’s Radio Emission Region 459

C. R. Gwinn, M. J. Ojeda, M. C. Britton, J. E. Reynolds, D. L. Jauncey,
E. A. King, C. S. Flanagan, D. P. Smits, R. A. Preston and D. L. Jones

Multiple Imaging of Pulsars by the ISM . . . . . .. .. ... ... ... 463
Y. Gupta

Characterization of Multiple Refractive Scintillation Events in the Direc-
tions of Two Millisecond Pulsars . . . . . . . ... ... ... ... 469
L Cognard and J. -F. Lestrade

Interstellar Fringes from PSR B08344+06 . . . . . . ... ... ...... 471
B. Rickett, A. Lyne and Y. Gupta

Scintillation Studies of the Pulsar PSR B0329+54 . . . ... ... ... 473
D. R. Stinebring, M. D. Faison and M. M. McKinnon

Resolving Pulsar Magnetospheres Using Interstellar Scintillation . .. . 475

T. V. Smirnova, V. I. Shishov and V. M. Malofeev

Simultaneous Observations of Large Enhancement In the Flux of PSR
0950408 Over a 200 km Baseline at 103 MHz. . . . .. ... ... 477

A. D. Bobra, H. Chandra, H. Q. Vats, P. Janardhan, G. D. Vyas and
M. R. Deshpande

Kinematic distances for southern pulsars: Gum and Carina . . . . . .. 479
B. Koribalski, S. Johnston and J. Weisberg
Investigation of pulsar diffractive scintillation at 4.75 and 10.55 GHz . . 481

V. Malofeev, V. Shishov, W, Sieber, A. Jessner, M. Kramer and
R. Wielebinski

The Distribution of Fractional Linear Polarization and the Random Com-

ponent of Polarization Position Angle . . . . ... ... .. .. .. 483
M. M. McKinnon and D. R. Stinebring
On Galactic magnetic field derived from RMs of pulsars . . . . .. ... 485

J. L. Han and G. J. Qiao

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

XX Contents

Part 7. Binary systems

The White Dwarf Companions of Recycled Pulsars . . . . .. ... ... 489
M. H. van Kerkwijk

Hubble Space Telescope Observations of Millisecond Pulsar Companions:

Constraints on Evolution . . . . ... . ... ... ... ... ... 497
S. C. Lundgren, R. S. Foster and F. Camilo

PSR B1259-63: Periastron Puzzles . . . . .. . ... . 000 501
S. Johnston

Tidal Interactions in Pulsar Binaries . . . . . .. . ... ... ... ... 509
R. Mardling

Distances to Binary Pulsars and Implications for Tests of General Rela-
BIVILY . . e e e e e e e 513

J. F. Bell and M. Bailes
Observations of a new eclipsing binary millisecond pulsar . . ... ...
B. W. Stappers

A Millisecond Pulsar Progenitor to an Ultra-Compact Low-Mass X-ray
Binary . . . . . .. e 521

S. C. Lundgren, E. Ergma and J. M. Cordes
Rotational and Orbital Fluctuations of Eclipsing Binary Pulsar PSR B1744-

[y ]
—
-1

24A . L e e e e e e 523
D. J. Nice and S. E. Thorsett
Orbital Parameters of the PSR B1620-26 Triple System . . . . . . . .. 525

Z. Arzoumanian, K. Joshi, F. A. Rasio and S. E. Thorsett
Classical Spin-Orbit Coupling and Periastron Advance in PSR J0045-7319 531

V. M. Kaspi

The relation between recycled radio pulsars and wide low-mass X-ray bi-
8 L 533
X. Li and Z. Wang

Aspects of Mass Transfer in X-ray Binaries . . .. ... ... .. .... 535
T. M. Tauris

Non-Stationary Accretion in Her X—1-like Systems . . . . . . ... ... 537
U. Geppert and V. Urpin

Intermediate-Mass Binary Pulsars: a New Class of Objects? . . . . . .. 539
F. Camilo

Neutron Star Binaries in Open Clusters . . . .. ... .......... 541

S. Aarseth and R. Mardling

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100040823

Contents

Part 8. The Great Debate

Introduction . . .. ... oo o L
The Origin of Millisecond Pulsars. . . . . .. ... ... ... ......

D. Bhattacharya

Debate : The Origin and Evolution of Millisecond Pulsars . . . . . . ..

M. Bailes, E. Ergma, A. Lyne, F. Rasio, E. van den Heuvel,
M. van Kerkwijk, F. Verbunt and R. Wijers

Authorindex . . . . . . . . e e

Subject index . . . . . .. ...

https://doi.org/10.1017/50252921100040823 Published online by Cambridge University Press

xxi

[}
Hea
-~

557

585

;1
RN
o


https://doi.org/10.1017/S0252921100040823



