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PREFACE

The one hundredth Colloquium of the International Astronomical Union on the
subject "Fundamentals of Astrometry”, was held at Belgrade from 1987 Sep. 08 to Sep.
11. The site had been chosen so that the Colloquium might be a part of the festivities
on the occasion of the centenary of the Belgrade Observatory. Unfortunately, the
Scientific Organizing Committee lost its original chairman, Count Djordji Teleki, who
died 1987 February 23 in the middle of the preparation for the colloquium, and Heinrich
Eichhorn was appointed to chair the Scientific Organizing Committee. The participants
voted to name the Colloquium the "George Teleki Memorial Colloquium on the
Fundamentals of Astrometry”, and this was approved by the Executive Committee of
the IAU.

These proceedings contain papers on astrometric subjects, six of them invited
reviews. All papers, including the latter, were sent to competent referees (not
necessarily members of the SOC) and on their advice, the Editors rejected a fair
percentage, because they strongly feel that a paper which does not meet the standards
for publication in a journal should not be published in the proceedings of a meeting
either. Yet, there is a significant difference between a research paper published in a
journal and a paper published in conference proceedings. More than two years have
passed between the time the Colloquium was held and the submission of the
manuscript to the publisher. In many subspecialties of astronomy, particularly in the
astrophysical area, such a delay would make many contributions obsolete. And if we
pick up a thirty year old volume of one of the leading journals, how large a percentage
of articles would we find which did, in hindsight, really advance our knowledge of the
universe? And yet, it is remarkable that the papers in this volume have not lost any of
their timeliness. While relative longevity may be a characteristic of papers on
astrometry, it raises our hopes that this volume may retain its usefulness for some
years to come. B

Prof. B. D. Jovanovic welcomed the 125 participants from 20 countries on behalf
of the Union of Societies of Mathematicians, Physicists and Astronomers of
Yugoslavia.

The Scientific Organizing Committee consisted of S. Debarbat, H. Eichhorn
(Chairman), W. Fricke, N. Hu, J. A. Hughes, J. Kovalevsky, M. Miyamoto, C. A. Murray,
F. Noel, |. Pakvor, Y. Requiéme, A. R. Upgren, R. Wielen, Ya. S. Yatskiv and M. S.
Zverev. |. Pakvor also chaired the Local Organizing Committee whose other members
were Z. Knezevic, Z. Stancic, V. Protich-Beniek and A. Atanackovi&-Vukmanovi€.

The sessions were chaired by (in this order) K. Aa. Strand, V. K. Abalakin, G.
Westerhout, E. Hoeg, F. Chollet, W. Seitter, J.-C. Pecker, S.-h. Ye, C. Smith, W. F. van
Altena, S. Tolchelnikova-Murri, J. D. Mulholland and M. Yoshizawa.

~ The editors extend special thanks to the secretaries, Mrs. Suzanna Hicks and Mrs.
Debra A. Hunter, who typed all material which had not been submitted in photoready
torm, retyped a fair number of manuscripts and eased the task of the Editors in many
other ways.

Astrophysics and Space Science 177: ix, 1991.
© 1991 Kluwer Academic Publishers. Printed in Belgium.
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Venus Aeronomy

by C. T. Russell

Three decades of intense exploration by
both Soviet and American Space Pro-
grams reveals Venus to differ greatly from
the Earth in almost every respect, despite
their similarity in size. Most important for
the processes taking place in the upper
atmosphere and ionosphere of Venus, i.e.
the Aeronomy of Venus, is the fact that the
planet has no intrinsic magnetic field.
Consequently the solar wind interacts
directly with the upper atmosphere and
ionosphere.

This book collects for the first time the
experience and knowledge accumulated
from these investigations and provides
the first detailed physical picture of the
aeronomy of an unmagnetized planet.

Contents and Contributors

The Magnetosheath and Magnetotail of
Venus; J. L. Phillips, D. J. McComas. The
Structure of the Venus lonosphere; L. H.
Brace, A. J. Kliore. lon Dynamics in the
Venus lonosphere; K. L. Miller, R. C. Whit-
ten. Magnetic Fields in the lonosphere of
Venus; J G. Luhmann, T E. Cravens.
Plasma Waves at Venus; R. J. Strange-
way. Venus Lightning; C. 7. Russell. The
Structure, Luminosity and Dynamics of
the Venus Atmosphere; J L. Fox, S. W
Bougher.

1991, 500 pp. ISBN 0-7923—-1091—-8
Hardbound $198.00/Dfl. 330.00/£113.00

Reprinted from SPACE SCIENCE REVIEWS 55/
1—4
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Physical Processes
In Hot Cosmic Plasmas

Proceedings of the NATO Advanced Research Work-
shop, Vulcano, Sicily, Italy, May 29-June 2, 1989

by Wolfgang Brinkmann, Andrew C. Fabian, Franco
Giovannelli

NATO ADVANCED SCIENCE INSTITUTES SERIES
C: Mathematical and Physical Sciences 305

Contents and Contributors

Preface. Supernova Remnants as Probes of the Inter-
stellar Medium; D. F. Cioffi. X-Ray Observations of Su-
pernova Remnants; C. R. Canizares. Spectral Analysis
of a Tokamak Plasma in the VUV-Range; G. Fussmann,
J. V. Hofmann, G. Janeschitz, W. Poffel, K.-H. Schartner,
lonization of Hot Plasmas; R. Mewe. Particle Accele-
ration near Astrophysical Shocks; A. Achterberg. Nume-
rical Simulations of Collisionless Shocks; B. Lembege.
Numerical Simulations of Vlasov Equilibria; L. Demeio.
Classical Transport Properties of Plasmas; C. Dum.
Progress in LTE and Non-LTE Radiative Transport
Properties; J. J. Keady, W. F. Huebner, J. Abdallah Jr.,
N. H. Magee Jr. Transport Processes in Hot Dense
Plasmas: General Results and the Evolution of Pulsar
Magnetic Fields; N. /toh. Mathematical Problems in
Dynamo Theory, D. Lortz. Generation of Cosmic Mag-
netic Fields; A. A. Ruzmaikin. The Origin of Galactic
Magnetic Fieids; R. M. Kulsrud. Recent Developments
in the Theory of Magnetic Reconnection; D. Biskamp.
Conduction and Turbulence in Intracluster Gas;
A. C. Fabian. A Hot Intergalactic Medium; X. Barcons.
The Evolution of Non-spherical Thermal Instabilities in
Cooling Flows; S. Massaglia. The Mass Spectrum of Uitra
High Energy Cosmic Rays; G. Auriemma. Plericnic Su-
pernova Remnants; R. Bandiera. Energy Loss Mecha-
nisms for Fast Particles; J. H. Beall. An Introduction to
Relativistic Plasmas in Astrophysics; R Svensson.
X-Rays and Gamma Rays at Cosmological Distances;
A. Zdziarski, R. Svensson. Synchrotron Self-absorption
as a Thermalizing Mechanism; G. Ghisellini, R. Svens-
son. Reacceleration and Pair Loading in Compact Sour-
ces; C. Done, G. Ghisellini, A. C. Fabian. Quantum Effects
in Magnetized Electron-Positron Plasmas: Synchro-
tron Pair Cascades and Gamma-Ray Burst Spectra;
M. G. Baring. Gamma Rays from Accretion Processes
and Relativistic Beams; F. Giovannelli W. Bednarek,
S. Karakula, W. Tkaczyk. Subject and Object Index.

1990, 464 pp. ISBN 0-7923-0665-1
Hardbound $129.00/Df.220.00/£82.00

P.O. Box 322, 3300 AH Derdrecht, The Netherlands
P.O. Box 358, Accord Station, Hingham, MA 02018-0358, U.S.A
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Evolution of Stars: The
Photospheric Abundance
Connection

Proceedings of the 145th Symposium
of the International Astronomical
Union held in Zlatni Pjasaci (Golden
Sands), Bulgaria, August 27-31, 1990

edited by G. Michaud, A. Tutukov
INTERNATIONAL ASTRONOMICAL UNION SYMPOSIA 145

Modern astrophysics must answer two fundamen-
tal questions: why many stars have almost the
same chemical composition as the Sun and why
such a large fraction of them have peculiarities,
very different from solar chemistry. The peculiari-
ties become tracers of nuclear reactions and
hydrodynamical processes going on inside indi-
vidual stars. The book includes about forty review
papers written by leading experts in the field.
These reviews aimost completely cover this topic
of modern astrophysics.

Many new important results relating to the chemi-
cal diagnostic of stellar evolution were included in
the reviews. Mechanism to get the products of
nuclear burning to the stellar surface have been
discussed in detail: convective and turbulent
mixing, mass loss, meridional circulation, mass
exchange in binaries et al The resulis of the
competition between particle diffusion and these
processes appear at the surface of subdwarfs,
white dwarfs, halo stars as well as many main
sequence F, A, and B stars.

This book contains only the invited reviews held at
the meeting.

Contents

Setting the Stage. The Lower Main Sequence. The
Upper Main Sequence. The Giants. The AGB. Hori-
zontal Branch Stars and Binaries. The Planetary
Nebulae. White Dwarfs. Concluding Remarks.
Index.

1991, 496 pp.
Hardbound $127.00/Dfl. 195.00/£67.00

ISBN 0—-7923-—-1127-2
Paperback $58.00/Dfi. 90.00/£31.00

ISBN 0—-7823--1128—0

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

P.0. Box 358, Accord Station, Hingham, MA 02018-0358, U.S A.
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SEND FOR A FREE SAMPLE COPY OF...
CHINESE ASTRONOMY AND ASTROPHYSICS

Translation Editor: T KIANG, Dunsink Observatory, Castleknock,
County Dublin, Ireland

The vigorous growth of astronomical and astrophysical science in China led
to an increase in papers on astrophysics which Acta Astronomica Stnica
could no longer absorb. Translations of papers from two new journals the
Chinese Journal of Space Science and Acta Astrophysica Stnica are added to
the translation of Acta Astronomica Sinica to form the new journal Chinese
Astronomy and Astrophysics.
“The latest issues of the joumnal reflect keen interest in new ideas in
cosmology - massive neutrinos, phase transitions and elementary particles . . .
. The mwost impressive articles appearing reqularly in the journal are those on
the history of astronomy - any scholars with interests in the history of
astronomy will find remarkable and otherwise inaccesstble archival material
published here, All astronomy and history of science libraries should consider
subscribing, especially since the subscription is moderate and over eighty
articles appear in an annual volumne.”

Nature
Chinese Astronomy and Astrophysics brings English translations of
notable articles to astronomers and astrophysicists outside China.

A Selection of Papers

LI YUANJIE (PRC). A new mechanism of releasing gravitational energy in curved
spacetime,

GUO QIU-SHUANG & SHI TIAN-YI (PRC), Properties of the 1979 March 5 gamma-ray
burst source.
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Indexed/Abstracted In: Astronomy and Astrophysics Abstracts, INSPEC
(00585)
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INTRODUCTION AND WELCOME

Heinrich Eichhorn
University of Florida

My dear colleagues,

| am very happy to welcome you, on behalf of the Scientific Organizing Committee, to
this ancient and charming city. One of our reasons for coming here is to honor the Beograd
Astronomska Opservatarija on its one hundredth anniversary. Before | formally open the 100th
Colloquium of the [AU -- a jubilee of sorts in itseif -- let me ask you to join me in a moment of
silence in the memory of Count Djordji Teleki, who would have stood here in my place had a
tragic fate not snatched him away in his prime. The executive Committee of the IAU has
consented that we hold and name this meeting in his honor and | am sure you will join me in
expressing to them our satisfaction at this step.

| should like to use the privilege of the chair to express some concerns. Many of us
here, if not the majority, do astrometry -- the oldest branch of astronomy, the space science -- in
the relatively protected environment of government-supported institutes. There, among our
own, so to speak, we respect and support each other's efforts and our main worries are how to
have our work supported by the bureaucrats who hold the purse strings. Those of us, however,
who work at a university, must in addition, contend with those of our colleagues who -- mostly
because lacking insight and information -- think that astrometry is no longer worth doing. | need
not lecture you on the disastrous consequences when they succeed in convincing a dean, for
example, that modern astronomy cannot be conducted but from space and that all ground-
based work is obsolete, that the only problem worth pursuing is the question for the ultimate fate
of the universe, that a progressive department must replace a retiring astrometrist with a
theoretical astrophysicist who works on the "right” problems, whatever these may be in the eyes
of those who dictate fashion to the rest of the astronomical community.

We, as astrometrists, have scored relatively recently with HIPPARCOS but, let’s face it,
we have an image problem. | would like to suggest a few things which might help.

Only very recently have we begun using principles other than the Earth’s rotation --
which is all but uniform, when one investigates it closely -- or the optical imaging properties of a
telescape for measuring the positions. No astrometric data that grace our catalogues have yet
been obtained by measurements made outside the Earth’s atmosphere. Instead of to an inertial
reference frame, we still refer the stars’ positions to one -- the Q systems -- which is fully
determined by the Earth's solid body kinematics and orbital motion, thus loading ourselves
down with really needless operations such as precession-nutation which are of more interest to
geophysicists than to astronomers. And while we lecture the Rotarians at lunch (at least in the
USA) on the virtues of the metric system, we return to our desks in the afternoons and reckon
angles in a mixed hexadecimal-decimal system, and, if this alone were not ludicrous enough,
use diflerent basic units for longitude and latitude angles. "Because that's the way it has been
done for many centuries” is the justification, even out of the mouths of those who -- justly --
point out that astrology has not changed its teachings for the last 3000 years and thus cannot
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legitimately claim to be a science. Now that we have known Newtonian mechanics for three
centuries, | doubt that anyone would introduce the ecliptic as an intrinsic element in defining our
most frequently used coordinate system, had it not already been around for a millennium and a
half when Newton proved the constancy of the angular momentum of closed mechanical
systems.

y We have been equally negligent in modifying our methods of data adjustment. There
have been a number of significant advances in least-squares theory and aiternatives to least
squares have been developed. Every geodesist must in this day and age learn to master these
before he graduates, but we treat, | daresay more often than not, our data as if the only use of
the computer were the efficient and fast execution of basically the same procedures that were
used thirty years ago when computers were accessible only to a few privileged members of our
fraternity.

We all know that almost any significant new insight into the nature of the universe could
not have been gained without essential input from the community of astrometrists. | suggest
that we, as astrometrists, will retain our rightful place in the community of astronomers and
astrophysicists only if we take our due support less for granted and become more innovative in
the practice -- and the preaching -- of our craft. Not only must we maintain the old, but we must
aggressively embrace and invent the new, and we must learn to recognize when the time has
come for even the most beloved piece from our chest of tools, be it an instrument or a set of
mathematical methods, to be moved from the observatory to the museum, no matter how well it
may have served us in the years past, no matter how well we learned to use it and no matter
how much we have become emotionally attached to it. Even the most comfortable old shoe can
be repaired only so often.

When | assembled the program for this colloguium in memory of Count Teleki, | came
across many titles that have renewed my confidence in the future of thoroughly modern
astrometry. We must maintain this momentum and we shall prevail. Otherwise we will become
just another example for a species that is an evolutionary dead end and can change its status in
this world only in one way, namely by dying out.

Finally, | wish our several nations whom we represent here would take a good look at
us. By no means do we all hold the same values or even the same opinions on matters in our
subject, and sometimes the differences between our opinions as scholars are simply
irreconcilable. But we sit peacefully together, we all not only respect each other but in spite of
our unavoidable differences form a large fraternity of friendship that spans the whole globe, and
we understand how each of us thinks. Though competition is sometimes fierce, it is almost
never malignant. Only after the nations who inhabit this globe will get to know each other,
understand each other and get along with each other as well as we astrometrists do (as one
segment of the international community of scholars), will they be willing and able to force their
governments and their military establishments to the decision that under no circumstances can
war -- even covert in the form of support for terrorists -- be considered a viable alternative for
the resolution of irreconcilable differences.

Thank you for your attention, and let’s have a good colloquium.



MCDERN PHOTOGRAPHIC CATALOG WORK :
ASPECTS OF OBSERVING TECHNIQUES AND REDUCTION METHODS

Chr. de Vegt
Hamburger Sternwarte
Gojenbergsweg 112
2050 Hamburg 80
F.R.G.

ABSTRACT. The consequent application of present optical technology for the
construction of substantially improved instrumentation in photographic
astrometry and the application of rigorous reduction techniques provide all
means for the construction of new, global position catalogs with a

precision of a few 0.01 arcsec. At the same time the limiting magnitude of
those catalogs can be extended to about 17 without decreasing positional
accuracy. High speed measuring machines combined with real time reductions
and storage on optical disks can handle the huge amount of information

on a single plate. The throughout application of block adjustment reduc-
tion of global and hemisphere covering catalogs can provide a rigid stellar
net which can be adjusted for the first time to a quasar based future
reference frame directly. Instrumental requirements and optimal reduction
techniques for achieving this goal are discussed.

1. INTRODUCTION

Photographic catalog work provides the optimal technique for a densifi-
cation of the primary stellar reference frame of bright stars as given by
the FK5 and IRS. Whereas wide field astrographs will bridge the interval
from the 6'®-8'» magnitude stars of the IRS to about mag. 13-14, new ty-
pes of large astrometric telescopes are needed to extend this net to about
17th or 18'" magnitude thus reaching for the first time the future quasar
based extragalactic reference frame without any further intermediate steps.
In what follows, some esssential aspects of photographic catalog technique
which are crucial to achieve the highest quality will be discussed, a
detailed review on particular catalogs and other aspects of catalog
constructicn has been given elsewhere (de Vegt 1988).

2. ASTROMETRIC MAPPING PROCESS AND REDUCTION MODELS
In the formation of a high quality astrometric catalog, a number of effects

contribute with different weights to the accuracy budget in a
natural way. Some main effects will be addressed briefly, a more detailed
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