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On the afternoon of January 5, 1992, our friend and highly esteemed colleague Jean
Luc Nieto met with a fatal accident while climbing the North face of Pic du Midi in the
Pyrenees. Full of sorrow, we all dedicate this volume to his memory.



EDITORS’ FOREWORD

The morphological scheme devised by Hubble and followers to classify galaxies has proven
over many decades to be quite effective in directing our quest for the fundamental pa-
rameters describing the extragalactic manifold. This statement is however far more true
for spirals than for ellipticals. Echoing the concluding remarks in Scott Tremaine’s sum-
mary talk at the Princeton meeting on Structure and Dynamics of Elliptical Galaxies,
“the Hubble classification of spirals ts useful because many properties of spirals (gas con-
tent, spiral arm morphology, bulge prominence, etc.) all correlate with Hubble time. By
contrast, almost nothing correlates with the elliptical Hubble sequence EI to E7.”

During the last few years much effort has been put into the search for a more
meaningful classification of ellipticals than Hubble’s. Concomitantly, forwarded by some
provocative conjectures by R. Michard, the classical question of whether E galaxies form
a physically homogeneous family has been brushed up once more. Results of these and
other parallel studies look rather promising and point to suture part of the dichotomy
between ellipticals and disk galaxies which had become popular in the early eighties,
owing to dynamical arguments. At the same time it appears more and more clear that,
besides the usual genetic varieties of galaxies, products of environmental evolution must
also be contemplated in building our modern picture of the “reign of galaxies”.

The above considerations prompted us to solicit Prof. Mario Rigutti, Director of the
Capodimonte Astronomical Observatory (OAC), to devote the 5th OAC Conference at
photographing the state of the art of this exciting transition process from the morpho-
logical to the physical “era” in classification of galaxies. The documentary role chosen
for the meeting called for a structure in just invited and poster papers, with ample space
for discussions. Three oral sessions were devised accordingly to the following scheme:
Hubble classes, galaxy components, and physical parametrization.

We planned to gather a number of ‘experts’ in an isolated spot in order to favour
interactions (and to discourage tours evasions). A suitable location was found in the
hotel O’ Sole Mio at the outskirts of Sant’Agata sui Due Golfi, a small village placed
at 500 meters above sea-level at the tip of the splendid Sorrento peninsula. The answer
from the community has been quite good. The attendance to the meeting, from the 2nd
to the 6th of September of 1990, was of ~ 100 scientists coming from all over the world.

Practically all the invited speakers provided us with thetr written contributions,
and some of them even within the theoretical deadline. These papers are included here
together with the accompanying discussions and the written versions of the posters.
They account on the scientific activity; happy hours are instead documented by the
photographs with which we have filled up occasional blank space.

This meeting would not have been possible or Just equally successful on the organi-
zational ground without the help of Ing. P. Petillo of DIGITAL Equipment Corporation,
Mr. F. Serino of OLIVETTI Computers, Dr. F. Bevilacqua of AERITALIA, and Dr.
F. Simeol: of the municipality of Massa Lubrense. We also acknowledge the profession-
ality of Mss. G. laccarino and T.levolella as meeting secretaries, and the “southern”
hospitality of M. Insigne, hotel manager, and his family.
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Because of some “late deliveries”, these proceedings are sent to the printer quite a
few months past the first formal and strict deadline. However, the domain of LaTeX and
the dedication of Mss. E. Acampa and A. D’Orsi allowed to cut drastically the technical
time for the preparation of the manuscript.

Gianni Busarello, Massimo Capaccioli, and Giuseppe Longo

Naples, December 21, 1991
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MORPHOLOGY OF GALAXIES: AN OVERVIEW

R. Buta
Department of Physics and Astronomy
University of Alabama, USA

ABSTRACT. Morphological classification has been and still is a very useful tool in modern extra-
galactic astronomy. In this overview, I discuss galaxy morphology with regard to the techniques
and problems of classification, as well as recent advances in the field.

1 Introduction

Since Hubble’s classification famous 1926 paper outlining his system, understanding
galaxy morphology has been an important goal of extragalactic astronomy. For a long
time, the subject was little more than descriptive because of a lack of basic data, but
today morphology is very much more than a series of type codes and symbols. There is
little doubt that morphology was a first logical step in approaching an understanding of
galaxies. However, it is reasonable to ask where morphology has led us up to now. This
is important to consider at a time when extragalactic astronomy is making great strides
on both theoretical and observational fronts.

In this overview I will focus mainly on the fundamentals of morphological classifi-
cation, both in theory and in practice. The subject is very broad and cannot cover all
of the quantitative aspects which have been addressed in recent years. Nevertheless, an
attempt 1s made to review advances in understanding specific types from research during
the past 15 years.

2 Morphology: clues to formation and evolution

The principal goal of morphological studies has been to obtain insight into galaxy forma-
tion and evolution. Fundamental problems, such as the nature of SO galaxies, the effects
of environment, morphological segregation in clusters, the origin of bars, the driving
mechanisms for spiral structure, the possibility of significant secular evolution of struc-
ture within a Hubble time, and the underlying factors which determined the various
types at the time of galaxy formation, all require accurate knowledge of morphology in
order to be addressed reliably. How effective morphology can be in addressing these
problems depends on how well the relationships between the various types of galaxies

1
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© 1992 Kluwer Academic Publishers. Printed in the Netherlands.




