


WIDE COMPONENTS IN
DOUBLE AND
MULTIPLE STARS

Proceedings of the 97th Colloquium of the
International Astronomical Union
held in Brussels, Belgium, 8—-13 June, 1987

Edited by
J. DOMMANGET

Department of Astrometry, Royal Observatory of Belgium, Brussels, Belgium
E. L. VAN DESSEL

Department of Astrophysics, Royal Observatory of Belgium, Brussels, Belgium
and

Z. KOPAL

Department of Astronomy, University of Manchester, England

Reprinted from Astrophysics and Space Science
Volume 142, 1988




Library of Congress Cataloging in Publication Data

CiP-data appear on seperate card.
ISBN 90-277-2737-6

Published by D. Reidel Publishing Company,
P.Q. Box 17, 3300 AA Dordrecht, The Netherlands.

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.0O. Box 322, 3300 AH Dordrecht, The Netherlands.

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

All Rights Reserved

© 1988 by Kluwer Academic Publishers

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



vini

===_=




X

o[p1Li0g -
ByoRULSYg T
SUIY[3BM
snyosdey -
18uRWIWO
slamned -
13ssag uep -
PUE[OY *
18uBlIWOQ "SI
SANOT "H 1
snyadBY CSIA
SAN O

S19M M T

T - G- S

3 REPERY Bp Ve Wnsat)

NS
s
s
s
08
6F
8¥
Ly
1%
)4
v
ty
w

Qv v H
ajrelaq
epaacd 'y
yeuws g

BuUR] "V |
soyey "N
1elq0 "4
UBYS-ULT UBA
13AInD) "g 'y
Iegailg g
so[nodoyoeurg (]
WITBYOYSAIdA 'S
L10M 3 D
BIPIBOS "N

azpeayn[eg ‘N 0O
PPIQIOIN Y
heypq f
uSpNUN-YI131M " N
IZUBLIE] ") "IN
UIIAN] "SApy
UDSPIUN-YIA AN ST
UBULIDSSR AN [
uANT [ UM
glaquidm (1IN
uIIsuIdg ‘H 'H
ua1ddn 'y

SMNN—Z.F

IS M

vl

_MQOM Vi
ONUISIBA ‘[ 'V
8az000H "1

UN(] UBA - BPRQIY UBA "7
sydemqieH “I-r
uospPsuUn Ay ]
PREQED-S|[BA “(]
1BQIBQI( 'S
AN D
Y2830l "IN
uapoT O 1
Jedoy ‘sapy
3310qQsudH 'H

el
Tl
11
01

RIS

¢
<
B

Qa0 R 0o % Bonce



SCIENTIFIC ORGANIZING COMMITTEE

H. A. ABT, Kitt Peak National Observatory, Tucson, U.S.A.

J.
J.

DELHAYE, Observatoire de Paris, Paris, France
DOMMANGET, Observatoire Royal de Belgique, Bruxelles, Belgium, President

M. FRACASTORO, Osservatorio Astronomico di Torino, Pino Torinese, Italy
W. GLIESE, Astronomisches Rechen-Institut, Heidelberg, Germany

Z
K
J.

. KOPAL, Department of Astronomy, University of Manchester, England
. RAKOS, Institut fiir Astronomie, Wien, Austria
SMAK, Copernicus Astronomical Center, Warszawa, Poland

A. UPGREN, Van Vieck Observatory, Wesleyan University, Middletown, U.S. A

E

S.

S

O m 3T

. VAN DESSEL, Koninklijke Sterrenwacht van Belgie, Brussel, Belgium
VERESHCHAGIN, Astronomical Council of the U.S.S.R. Academy of Sciences,
Moscow, U.S.S.R.

LOCAL ORGANIZING COMMITTEE

DOMMANGET, Observatoire Royal de Belgique, Bruxelles, Belgium
HENRARD, Facultés Untversitaires N.D. de la Paix, Department de Mathéma-
tigues, Namur, Belgium

. MELCHIOR, Observatoire Royal de Belgique, Bruxelles, Belgium

. PAUWELS, Koninklijke Sterrenwacht van Belgie, Brussel, Belgium

. VAN DESSEL, Koninklijke Sterrenwacht van Belgie, Brussel, Belgium, President

. WAELKENS, Astronomisch Instituut, Katholieke Universiteit Leuven, Heverlee,

Belgium
with the assistance of S. DEWINTER (Mrs), R. DEJAIFFE, G. ROLAND and
O. NYS of the Royal Observatory, Belgium

PARTICIPANTS
P. BACCHUS, Observatoire de [‘Université de Lille, France
P. L. BERNACCA, Osservatorio Astrofisico, Asiago, Italy
H. H. BERNSTEIN, Astronomisches Rechen-Institut, Heidelberg, Germany
L. BORIELLO, CSATA, Valenzano-Bari, Italy
M. BOUGEARD, Observatoire de Paris, France
R. B. CULVER, Department of Physics, Colorado State University, Fort Collins,
U.S.A.
S. DEBARBAT, Observatoire de Paris, France
R. DEJAIFFE, Observatoire Royal de Belgique, Bruxelles, Belgique
M. FROESCHLE, CERGA, Grasse, France
J. L. HALBWACHS, Obervatoire de 1'Université de Strasbourg, France
H. HENSBERGE, Sterrewacht Leiden, The Netherlands

T. HERCZEG, Department of Physics and Astronomy, Norman University of Okla-

homa, U.S.A.



X1

P. A. IANNA, Department of Astronomy, University of Virginia, Charlottesville,
Virginia, U.S.A.

A. JONGELEENEN, Sterrewacht Leiden, The Netherlands

M. G. LATTANZI, Osservatorio Astronomico di Torino, Pino Torinese, Italy

J. FF. LING LING, Observatorio Astronomico Ramon Maria Aller, Santiago de
Compostela, Spain

L. O. LODEN, European Southern Observatory, Garching-bei-Miinchen, Germany

L. H. LOUYS, Observatoire Royal de Belgique, Bruxelles, Belgium

W. J. LUYTEN, University of Minnesota, Minneapolis, Minnesota, U.S.A.

MAZEH, Wise Observatory, Tel Aviv University, Tel Aviv, Israel

. MEYER, CERGA, Grasse, France

. MORBIDELLI, Observatorio Astronomico di Torino, Pino Torinese, Italy

. NYS, Koninklijke Sterrewacht van Belgie, Brussel, Belgium

. OBLAK, Observatoire de Besancon, France

. POVEDA, Instituto de Astronomia, Universidad Nacional Autonoma de Mexi-

co, Mexico City, Mexico

G. ROLAND, Observatoire Royal de Belgique, Bruxelles, Belgium

G. N. SALUKVADZE, Mt. Kanobili Astrophysical Observatory, Abastumani,
U.S.S.R.

M. SCARDIA, Osservatorio Astronomico di Brera, Merate, Italy

D. SINACHOPOULOS, Universitatssternwarte Bonn, Germany

S. SIREGAR, Bosscha Observatory, Lembang, Indonesia

D. VALLS-GABAUD, Institut d‘Astrophysique de Paris, France

E. VAN ALBADA-VAN DIEN, Amsterdam, The Netherlands

I. WASSERMAN, Department of Astronomy, Cornell University, Ithaca, N.Y.,
U.S.A.

M. D. WEINBERG, Institute for Advanced Study, Princeton, N.J., U.S.A.

E. W. WEISS, Van Vleck Observatory, Wesleyan University, Middletown, Conn.,
U.S.A.

N. P. WIETH-KNUDSEN, Frederiksberg, Denmark

C. E. WORLEY, U.S. Naval Observatory, Washington, D.C., U.S.A.

YAN LIN-SHAN, Shanghai Observatory, Academia Sinica, Shanghai, China

A. I. YATSENKO, Main Astronomical Observatory, Ukrainian Academy of
Sciences, Kiev, U.S.S.R.

L. YUNGELSON, Astronomical Council of the U.S.S.R. Academy of Sciences,
Moskva, U.S.S.R.

> MmO RO -

DID NOT PARTICIPATE BUT HAVE PRESENTED A PAPER

A. ABAD, Santiago de Compostella (E); J. P. ANOSOVA, Leningrad (SU); P.
BROSCHE, Bonn (D); L. CARRASCO, Mexico City (MEX); A. CHELLI, Mexi-
co City (MEX); F. CHOLLET, Paris (F); I. CRUZ-GONZALES, Mexico City
(MEX); J. A. DOCOBO-DURANTEZ, Santiago de Compostella (E); O. J. EG-



Xil

GEN, Tucson (USA); A. ELIPE, Santiago de Compostella (E); O. G. FRANZ,
Flagstaff (U.S.A.); M. GEFFERT, Bonn (D); R. HERING, Heidelberg (D); H.
JAHREISS, Heidelberg (D); G. Sh. JAVAKHISHVILI, Abastumani (SU); O. V.
KIYAEVA, Leningrad (SU); Z. KRAICHEVA, Sofia (BG); D. LATHAM, Cam-
bridge (USA); R. LE POOLE, Leiden (NL); H. NICKLAS, Heidelberg (D); V.
V. ORLOV, Leningrad (SU); R. PANNUNZIO, Torino (I); C. PERRIER, Lyon
(F); E. POPOVA, Sofia (BG); A. TUTUKOV, Moskva (SU); H. G. WALTER,
Heidelberg (D); S. WEICHINGER, Wien (A) and H. ZINNECKER, Edinburgh
(GB).



Members of the Scientific and of the Local Organizing Committees.

From left to right: C. Waelkens, Th. Pauwels, O. Nys, S. Dewinter, G. Roland, H. A. Abt, E. Van
Dessel, J. Dommanget, W. J. Luyten, W. Gliese, A. Upgren, Z. Kopal, I. Delhaye and S.
Vereshchagin.

(In the background: the equestrian statue of King Albert 1)



W. J. LUYTEN

The colloquium was dedicated to W. J. Luyten.
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OPENING SESSION

Word of welcome by the Chairman of the Scientific Organizing Committee, Dr. J.
Dommanget

First of all I have the great pleasure to convey to all of you all wishes for a successful
meeting from the General Secretary of the AU, J. P. Swings and from the Assistant
General Secretary, D. McNally.

I have also to fulfill a particularly agreeable duty in informing vou that the
Scientific Organizing Committee at its meeting of yesterday, has unanimously
decited to dedicate the present colloquium to our always active colleague here
present:

W. J. LUYTEN

who devoted so much of his scientific activity and researches to wide systems.
Professor Luyten is so well known that I cannot recall here all what he did not only
for double star astronomy, but also more generally for proper motion surveys and
white dwarf discoveries.

May I thus immediately ask you, Professor Luyten, to accept this expression of
our gratitude.

W. J. Luyten expresses his thanks as it follows:

Je suis profondément touché de I°‘honneur que vous me faites spécialement parce que
pour moi découvrir des naines blanches et des étoiles doubles a mouvement propre
commun ¢tait une occupation extrémement agréable, et je vous remercie du fond de
mon coeur.

[k ben diep ontroerd door de eer die gij mij bewezen hebt speciaal juist omdat het
ontdekken van witte dwergen en wijde dubbelsterren een van de aangenaamste
werkzaamheden is die ik ooit gehad heb en ik zeg U daarom dank uit de grond van
mijn hart.

I am profoundly touched by the honor you have conferred upon me especially
because the discovery of white dwarfs and wide doubles has always been one of my
most pleasant research work, and I therefore want to thank you from all my heart.

Astrophysics and Space Science 142 (1988) 1.
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WELCOME ADDRESS

P. Meichior
Director of the Royal Observatory of Belgium

It is a privilege for me to address this Colloquium and a great satisfaction to express
our gratitude to the Ministers of Education of Belgium, to our National Fund for
Scientific Research and, the Unisys Company for the appreciable support given for
the practical organization of this Symposium.

We interpret this support as a recognition that, despite the well know difficulties
of our epoch, pure scientific research is appreciated by our national authorities.

1 then wish to thank this audience of foreign astronomers coming from 17 different
countries for their participation, which will let us benefit, during the next five days,
from the invaluable contribution of their high level of scientific competence and
professional experience in the study of binary stars.

I would like to say that we are proud indeed that, for the second time, the
International Astronomical Union has chosen Brussels to have a Symposium
organized on binary stars.

The first one was in 1966 with the title ‘On the Evolution of Double Stars’. To-day
the subject is on ‘Wide Components in Double and Multiple Stars’.

In the introduction of the 1966 Symposium, my predecessor the late Professor
Velghe reminded in some detail the historical place taken by binary stars studies in
the programmes of activity of the Royal Observatory of Belgium.

This started almost exactly one hundred years ago with the measurements by
Niesten and Stuyvaert. Most famous have then been the contributions of Van
Biesbroeck in the beginning of this century and, since 1935, those of Arend, whom
we were especially happy to meet here.

I consider the organization here of a second Colloquium on the same topic as a
testimony of the good health of scientific activity in our Royal Observatory. These
researches of binary stars have not simply been maintained just like a long tradition
by Jean Dommanget, the head of Department of Astrometry and Celestial
Mechanics, but which is the most essential, has been efficiently developed in new
directions and improved in quality.

Your presence here, dear colleagues, is a priceless encouragement for the Royal
Observatory to persevere and to maintain this activity which we all know is of
considerable meaning for fundamental astronomy, celestial mechanics, stellar
evolution and cosmology.

As 1t is essentially at the initiative of J. Dommanget that the objectives and the
Programme of the present Colloquium have been defined, I will let him now
introduce your sessions in his capacity of Chairman of the Scientific Organizing
Committee.

But before doing that I wish to express also our thanks to his colleagues of the
Local Organizing Committee for their efficient work of preparation.

The Colloquium is yours. ] have no doubt that it will be very fruitful.

Astrophysies and Space Science 142 (1988) 3.
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