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Preface

The huge number of available observations (from ground and space) and their high
precision, as well as the computational power and speed of the present-day computers
have spectacularly changed the nature and the accuracy of the dynamical models, espe-
cially for planetary evolution studies. Indeed, any phenomenon, any planetary system,
and any n-body problem appears now much more complex than it was originally thought.
Consequently, it cannot be described by a simple dynamical model. To provide a com-
plete understanding of the global behavior of the real system, several levels of modeling
should be taken into account at the same time.

To unravel the complexity of such systems, to understand the underlying phenomena
and to build a model able to reproduce the observations in a realistic way, requires
collaboration and interdisciplinarity of scholars from very different fields.

Celestial mechanics has decisively evolved in that direction during the last decade.
Our symposium aimed to bring forward these efforts. Thanks to this highly complex
analysis, taking into account as many aspects as possible in the models, realistic results
are obtained, giving answers to several astronomical questions, especially but not only
in planetary sciences.

The results obtained and discussed at the symposium, with this perspective and level
of complexity and interdisciplinarity are numerous. Let us mention
• the concept of habitability of a planet, mixing biological and dynamical criteria,
• the studies of the rotation of planets and satellites, requiring data and models of

their internal structure and thus interactions with geologists and physicists,
• the understanding of the long term evolution of space debris and satellites, which

requires the introduction of drags, frictions or shadowing effects,
• the modeling of migration mechanisms, including the interaction between the planets

and the gas and planetesimal disk,
• the discovery of new mechanisms to explain the size, the location and the composition

of natural satellites,
• the cascade of resonances and sub resonances necessary to explain a specific obser-

vation,
• the role of the Yarkovsky thermal effect on the evolution of the rotating small bodies,
• the NEO chaotic orbit determination used in impact monitoring,
• the development of sophisticated symplectic integrators and of increasingly precise

tools for detection and measure of chaos.
All these results have shown the disappearing of the formal historical border between

analytical and numerical approaches.
This symposium focused on the main dynamical aspects of planetary science, pointing

in each topic to the recent results obtained thanks to the synergy of different disciplines,
and to the treatment of the problem in its full complexity.

The speakers (and especially the key speakers) were invited to show results of this
interdisciplinary approach, describing the complexity of the system and emphasizing the
outcomes of its new description. The SOC gave priority to talks and posters resulting
from collaborations between teams and disciplines. The meeting was a success, with 129
participants, coming from 30 different countries. The program was organized in 6 sessions:
• Session 1 : Introduction and motivation
• Session 2 : Rotation, N-Body and algorithms
• Session 3 : Exoplanets
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• Session 4 : Small bodies (asteroids and space debris)
• Session 5 : Solar System and natural satellites
• Session 6: Formation of planetary systems
The opening session was reserved for the welcoming messages, from the University,

from the research center naXys and from the organizers. The formal part was followed
by J. Laskar’s (IMCCE, Observatory of Paris) plenary talk on Chaotic diffusion in the
Solar System and the astronomical calibration of geological timescale. This topic was very
representative of the spirit of the symposium: it is not possible to solve a real astronomical
problem without considering its full complexity and interdisciplinarity.

The choice of the key speakers was especially successful; the SOC wanted to choose
the new generation of scientists, and they all answered with enthusiasm, giving excellent,
lively and interesting talks (35-40 minutes), well documented and at the top of the present
research in the field. T. Van Hoolst for the rotation, C. Beaug and A. Correia for the
exoplanets, A. Morbidelli and A. Crida for the Solar system, S. Jacobson and A. Rossi for
the small bodies and debris and S. Raymond for the formation of the planetary systems,
proved their expertise and communication skills.

The SOC selected 76 contributed talks of 18-20 minutes; the questions that followed
the talks were numerous and very interesting, giving suggestions for future work or com-
parisons. The majority of the presentations referred to very recent research, published
this year or even only submitted. The organization of the meeting, with two coffee breaks,
allowed to have discussions, give comments and rise questions just after the talks.

58 posters were exhibited during the whole week; the researchers had the possibility to
present their results during the related session, in the form one slide, one minute. The
exercise was interesting, very well used by most of them. Three special prizes were given
to the best posters: the first one for the master students (won by D. Skoulidou, from
Greece), the second one for the PhD students (won by G. Tsirvoulis from Greece) and
the third one for confirmed researchers (won by H. Jang-Condell from USA). The jury
was composed of D. Scheeres, D. Hestroffer and M. Yseboodt.

The symposium was held at the premises of the University of Namur, to which the
organizers owe a gratitude for the warm hospitality.

Last but not the least, we gratefully acknowledge the support of the sponsors listed on
page xxi which made this conference possible.

Anne Lemaitre, chair SOC,
Anne-Sophie Libert, chair LOC
Namur, October 10, 2014
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