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COVER ILLUSTRATION:

The background for the symposium poster is comprised of several images relating
to the event. From bottom to top, the logos of the Silk Road Project, which is
funded by the Chinese Government’s Thousand Talent (Qiān Rén) Programme,
and contributed many person-hours to the organisation of the conference, of the
two hosting institutions, the Kavli Institute for Astronomy and Astrophysics and
the National Astronomical Observatories of China, as well as their parent insti-
tutions of Peking University and the Chinese Academy of Sciences. Further up is
a silhouette of the Gate of Heavenly Peace (Tiān’ān Mén) in central Beijing. The
sinusoidal patters in the middle of the picture represent gravitational waves while
the image on the right is an artist’s impression of tidal disruption of a star around
the supermassive black hole binary in the galaxy SDSS J120136.02+300305.5, dis-
covered by Fukun Liu, Shuo Li, and Stefanie Komossa. Finally, at the top, NGC
869 and NGC 884 in the Perseus Constellation, also known as the Double Clus-
ter and Caldwell 14. This pair of open clusters lies approximately two kiloparsecs
from the Earth and is visible to the naked eye under some conditions (rarely in
Beijing) or with small binoculars.
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Preface

Star clusters and black holes are moving into the focus of high resolution astrophysics,
computationally as well as observationally. For the first time, Observations in many
regions of the electromagnetic spectrum are converging with theoretical modelling and
computer simulations. These cosmological and galaxy formation models reach down to
the supermassive black hole level and follow their formation and growth in the centres
of galaxies, by gas and star accretion. High star formation activity in the early universe
leads to the formation of dense and very compact clusters of stars around these black
holes, where stars can diffuse into the depth of the potential well and finally get disrupted
by tidal forces of the central black hole, or by direct stellar collisions. Gas which settles in
nuclear discs around supermassive black holes feeds the central engine of active galactic
nuclei, where relativistic dynamics of stars and gas is coupled to the larger galactic scales
through energy and momentum feedback.

IAU Symposium (IAUS) 312 brought together experts on high resolution observations
as well as theoretical modelling and computational simulations, who presented their re-
search on star clusters, black holes and their interrelation. IAUS 312 continues a tradition
of former IAU symposia on stellar dynamics and related fields, beginning with IAUS 69
in Besançon, France (1969; Dynamics of Stellar Systems) and IAUS 113 in Princeton,
New Jersey, United States (1984; Dynamics of Star Clusters), continued by IAUS 174
in Tokyo, Japan (1995; Dynamical Evolution of Star Clusters – Confrontation of Theory
and Observations), and IAUS 246 in Capri, Italy (2007; Dynamical Evolution of Dense
Stellar Systems). The interested reader could nicely follow the evolution of the field and
its main scientific actors by browsing through these historic volumes. One may also re-
alise how modern astrophysical techniques (computational as well as observational) have
widened the field, even though one can still find methods and physical concepts today,
active and well used in science, which were introduced as early as e.g. in IAUS 69.

IAUS 312 was divided into three main parts:
(a) black holes in galactic nuclei
(b) galactic and extragalactic star clusters
(c) gravitational waves and multi-messenger astrophysics

Compared to the past symposia mentioned above, the connection with gravitational wave
astrophysics was new and could prepare the ground for future collaborations between
astrophysicists, instrument developers and data processing experts for ground and space
based gravitational wave instruments. Just like the modelling of star cluster dynamics
was inspired many decades ago by optical star counts and observations of stars using
electromagnetic waves, we may see in the coming decades scientific inspirations coming
from gravitational wave signals originating from compact objects (e.g. black holes) in
star clusters. Certainly, the immense progress in astronomy in the optical, as well as in
other regions of the electromagnetic spectrum, is and will be a main driver in the field
in the near future.

During IAU Symposium 312, about 130 astronomers from 22 countries in all continents
(except Antarctica) assembled to exchange their new results on black holes, star clusters,
and gravitational wave research. This was the first IAU Symposium in the field to take
place in China, and while many domestic researchers and students attended, it also
attracted a large number of high level international scientists to the country, some of
them for the first time.

The chairs and members of the scientific and local organising committees and the
editors would like to cordially thank all colleagues, administrative staff and students
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who have contributed to make this conference a success, for their help and support.
We thank the International Astronomical Union for supporting the proposal for this
Symposium and also for providing significant support for young scientists. We also thank
the National Astronomical Observatories of Chinese Academy of Sciences, the Thousand
Talent Programme of the Government of China, and the National Science Foundation of
China for significant support.

Yohai Meiron, Shuo Li,
Fukun Liu & Rainer Spurzem
Beijing, China, February 9, 2015
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