ASTROPHYSICS AND SPACE SCIENCE LIBRARY

DYNAMICS OF COMETS:
THEIR ORIGIN
AND EVOLUTION

Edited by Andrea Carusi and Giovanni B. Valsecchi

VOLUME 115

PROCEEDINGS

D.REIDEL PUBLISHING COMPANY
DORDRECHT / BOSTON / LANCASTER

https://doi.org/10.1017/5025292110008372X Published online by Cambridge University Press


https://doi.org/10.1017/S025292110008372X

DYNAMICS OF COMETS: THEIR ORIGIN AND EVOLUTION

https://doi.org/10.1017/5025292110008372X Published online by Cambridge University Press


https://doi.org/10.1017/S025292110008372X

ASTROPHYSICS AND
SPACE SCIENCE LIBRARY

A SERIES OF BOOKS ON THE RECENT DEVELOPMENTS
OF SPACE SCIENCE AND OF GENERAL GEOPHYSICS AND ASTROPHYSICS
PUBLISHED IN CONNECTION WITH THE JOURNAL
SPACE SCIENCE REVIEWS

Editorial Board

R. L. F. BOYD, University College, London, England
L. GOLDBERG, Kitt Peak National Observatory, Tucson, Ariz., U.S.A.
C. DE JAGER, University of Utrecht, The Netherlands
J. KLECZEK, Czechoslovak Academy of Sciences, Ondfejov, Czechoslovakia
Z. KOPAL, University of Manchester, England
L. L. SEDQV, Academy of Sciences of the U.S.S.R., Moscow, U.S.S.R.
Z. §VESTKA, Laboratory for Space Research, Utrecht, The Neterlands

VOLUME 115
PROCEEDINGS

https://doi.org/10.1017/5025292110008372X Published online by Cambridge University Press


https://doi.org/10.1017/S025292110008372X

DYNAMICS OF COMETS:
THEIR ORIGIN
AND EVOLUTION

PROCEEDINGS OF THE 83rd COLLOQUIUM
OF THE INTERNATIONAL ASTRONOMICAL UNION,
HELD IN ROME, ITALY,11-15 JUNE 1984

Edited by

ANDREA CARUSI

and

GIOVANNI B. VALSECCHI

Istituto di Astrofisico Spaziale - Consiglio Nazionale delle Ricerche,
Reparto Planetologia, Rome, Italy

D.REIDEL PUBLISHING COMPANY

N |
A MEMBER OF THE KLUWER F'.‘ ACADEMIC PUBLISHERS GROUP

DORDRECHT / BOSTON / LANCASTER

https://doi.org/10.1017/5025292110008372X Published online by Cambridge University Press


https://doi.org/10.1017/S025292110008372X

Library of Congress Cataloging in Publication Data QE

International Astronomical Union. Colloquium (83rd: 1984: Rome, Italy)
Dynamics of comets.

(Astrophysics and space science library;v. 115)
Includes indexes.
1. Comets—-Congresses. I. Carusi, Andrea, 1946-

II. Valsecchi, Giovanni B. (Giovanni Battista), 1951~ . 1L, Title.
IV. Series.
QB717.158 1984 5236 85-11767

ISBN 90-277-2047-9

Published by D. Reidel Publishing Company,
P.0. Box 17, 3300 AA Dordrecht, Holland.

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.0O. Box 322, 3300 AH Dordrecht, Holland.

All Rights Reserved
© 1985 by D. Reidel Publishing Company, 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 copyright owner

Printed in The Netherlands

https://doi.org/10.1017/5025292110008372X Published online by Cambridge University Press


https://doi.org/10.1017/S025292110008372X

TABLE O¥ CONTENTS

PREFACE

SECTION I.

R. Greenberg

S. Yabushita

S.V.M.

Clube

W.M. Napier

SECTION II.

J.A. Fernandez

A.H. Delsemme

P.K. Weissman

F. Remy and
F. Mignard

Rh. List

SECTION III.

I.P. wililiams

D.W. Hughes

ORIGIN OF COMETS

The origin of comets among the accreting outer
planets (Invited)

Statistical test of the distribution of peri-
helion points and its implication for cometary
origin

Molecular clouds: comet factories?

Dynamical interactions of the Solar System with
massive nebulae

THE OORT CLOUD OF COMETS

The formation and dynamical survival of the co-
met cloud (Invited)

Empirical data from Oort's cloud

Dynamical evolution of the Oort cloud

Stellar perturbations on comets

Some remarks about the aphelion distribution of
long period comets on the sky

METEOR STREAMS AND INTERRELATIONS WITH MINOR
PLANETS

The formation and evolution of meteor streams

The transition between long period comets,
short period comets and meteoroid streans

https://doi.org/10.1017/5025292110008372X Published online by Cambridge University Press

ix

31

45

71

87

97

105

115

129


https://doi.org/10.1017/S025292110008372X

vi

K. Fox, I.P.
Williams and
J. Hunt

H. Rickman

P. Farinella,
P. Paolicchi
and V. Zappala

C. Froeschlé
and H. Scholl

J.J. Lissauer

SECTION IV.

E. Everhart

A. Carusi, L.
Kresdk, E. Pe-
rozzi and G.B.
Valsecchi

A, Milani and
A.M. Nobili

A. Carusi, E.
Perozzi, E.M.
Pittich and
G.B. Valsecchi

N.A. Belyaev

E.I.
chak-Polonskaya

Kazimir-

TABLE OF CONTENTS

The past and future of 1983 TB and its rela-
tionship to the Geminid meteor stream

Interrelations between comets and asteroids
(Invited)

On the rotation of cometary nuclei and small
asteroids

The orbital evolution of meteor streams at the
2/1 resonance with Jupiter (Extended abstract)

Dynamical effects of cometary bombardment of
Saturn's rings and moons (Extended abstract)

DYNAMICS OF COMETS: NUMERICAL MODELLING

An efficient integrator that uses Gauss—Radau
spacings (Invited)

The Long-Term Evolution Project

Errors in numerical integrations and chaotic
motions

One of the problems of long-term integrations
of cometary orbits

The role of the researches of E.I. Kazimirchak=-
Polonskaya on the dynamical evolution of short-

period comets

Review of studies on capture of comets by Nep-
tune and its role in the dynamic evolution
of cometary orbits

https://doi.org/10.1017/5025292110008372X Published online by Cambridge University Press

143

149

173

179

181

185

203

215

227

237

243


https://doi.org/10.1017/S025292110008372X

TABLE OF CONTENTS

SECTION V.

A. Carusi and
G.B. Valsecchi

L. Kresak

A. Manara, L.
Buffoni and M.
Scardia

M.E. Bailey

A. Carusi, L.
Kresak, E. Pe-
rozzi and G.B.
Valsecchi

SECTION VI.

B.G. Marsden

B.A. Lindblad

D. Benest, R.
Bien and H.
Rickman

N.A. Belyaev
and K.P.
novskaya

Iva-

Yu.V. Batrakov

and Yu.A. Cher-

netenko

SECTION VII.

D.K. Yeomans

DYNAMICS OF COMETS

Statistical and numerical studies of the orbital
evolution of short-period comets (Invited)

The aging and lifetimes of comets (Invited)
Planetary perturbations, dynamical energy and

evolution of orbital elements of periodic comets

The problem of the
tary fading

1/a-distribution and come-

First results of the integration of motion of
short-period comets over 800 years

NONGRAVITATIONAL FORCES

Nongravitational forces on comets: the first
fifteen years (Invited)

Do comet groups exist?
A study of the pre-discovery motion of the two

asteroids 1983 SA and 1983 XF

Influence of non-gravitational forces on the or-
bital evolution of the short-period comets

On the nongravitational effects in the comet
Encke motion

COMET P/HALLEY AND FUTURE MISSIONS TO COMETS

The dynamical history of comet Halley (Invited)

https://doi.org/10.1017/5025292110008372X Published online by Cambridge University Press

261

279

303

311

319

343

353

365

371

381

389

vil


https://doi.org/10.1017/S025292110008372X

viii TABLE OF CONTENTS

A. Hajduk The past orbit of comet Halley and its meteor

stream 399
J.C. Brandt, The International Cometary Explorer (ICE) Mis-
R.W. Farquhar, sion to comet Giacobini-Zinner (G/Z) 405

S.P. Maran, M.B.

Niedner and T.
von Rosenvinge

D.K. Yeomans The selection of comets for future space missions 415
SUBJECT INDEX 423
NAME INDEX 429
DISCUSSION INDEX 435
LIST OF PARTICIPANTS 437

https://doi.org/10.1017/5025292110008372X Published online by Cambridge University Press


https://doi.org/10.1017/S025292110008372X



