Astronomical Society of the Pacific Conference Series Volume 91

BARRED GALAXIES
IAU Colloquium 157

Edited by
R. Buta, D. A. Crocker, and B. G. EImegreen

https://doi.org/10.1017/50252921100049319 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100049319

BARRED GALAXIES
IAU Colloquium 157

https://doi.org/10.1017/50252921100049319 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100049319

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: 96-83123
ISBN 1-886733-12-0

D. Harold McNamara, Managing Editor of Conference Series
Box 63 KMB

Brigham Young University

Provo, UT 84602-4463

801-378-2298

pasp@astro.byu.edu
Fax 801-378-2665

ii

https://doi.org/10.1017/50252921100049319 Published online by Cambridge University Press


http://astro.byu.edu
https://doi.org/10.1017/S0252921100049319

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/10.1017/50252921100049319 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100049319

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/10.1017/50252921100049319 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100049319

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/10.1017/50252921100049319 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100049319

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. F. 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

Vol. 86-Fresh Views of Elliptical Galaxies

ed. Alberto Buzzoni, Alvio Renzini, and Alfonso Serrano ISBN 1-886733-07-4
vi

https://doi.org/10.1017/50252921100049319 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100049319

Vol. 87-New Observing Modes for the Next Century

ed. Todd Boroson, John Davies, and fan 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

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
e-mail asp@stars.sfsu.edu

vii

https://doi.org/10.1017/50252921100049319 Published online by Cambridge University Press


mailto:asp@stars.sfsu.edu
https://doi.org/10.1017/S0252921100049319

ASTRONOMICAL SOCIETY OF THE PACIFIC
CONFERENCE SERIES

Volume 91

BARRED GALAXIES
IAU Colloquium 157

Conference held at the University of Alabama,
Tuscaloosa, Alabama, 30 May-3 June 1995

Edited by
R. Buta, D. A. Crocker, and B. G. Eimegreen

ix

https://doi.org/10.1017/50252921100049319 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100049319

On October 7, 1995, our friend and esteemed colleague Gérard de Vaucouleurs
passed away at his home in Austin, Tezas, USA, at the age of 77. With great
sorrow and admiration, and in honor of his contributions to the field of barred
galazies, we dedicate this volume to his memory.
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