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Y. Kılıç, O. Erece & M. Kaplan

Astrometry for New Reductions: The ANR method . . . . . . . . . . . . . . . . . . . . . . . . 96
V. Robert & C. Le Poncin-Lafitte

Optimisation of JWST operations with the help of Gaia . . . . . . . . . . . . . . . . . . . . 98
J. Sahlmann, E. G. Nelan, P. Chayer, B. McLean & M. Lallo

Kinematics of our Galaxy from the PMA and TGAS catalogues. . . . . . . . . . . . . . 100
A. B. Velichko, V. S. Akhmetov & P. N. Fedorov

Nano-JASMINE and small-JASMINE data analysis. . . . . . . . . . . . . . . . . . . . . . . . 104
Y. Yamada, Y. Shirasaki & R. Nishi

Light propagation in the Solar System for astrometry on sub-micro-arcsecond level 106
S. Zschocke

Galactic Archaeology

Self-consistent modelling of our Galaxy with Gaia data . . . . . . . . . . . . . . . . . . . . . 111
J. Binney

Stellar clusters in the Gaia era . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
A. Bragaglia

https://doi.org/10.1017/S1743921317009723 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921317009723


Contents vii

Galaxy simulations in the Gaia era . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
I. Minchev

Galactic Surveys in the Gaia Era . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
R. F. G. Wyse

Close stellar encounters with the Sun from the first Gaia Data Release . . . . . . . . 144
C. A. L. Bailer-Jones

Gaia DR1 completeness within 250 pc & star formation history of the Solar neigh-
bourhood. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
E. J. Bernard

Self-consistent Modelling of the Milky Way using Gaia data . . . . . . . . . . . . . . . . . 152
D. R. Cole & J. Binney

Abundance ratios & ages of stellar populations in HARPS-GTO sample . . . . . . . 156
E. D. Mena, M. Tsantaki, V. Zh. Adibekyan, S. G. Sousa, N. C. Santos,
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https://doi.org/10.1017/S1743921317009723 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921317009723


Contents ix

How far away and how old are these stars? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
P. J. McMillan & the RAVE Collaboration

CNO distributions in the Solar neighborhood with Gaia data . . . . . . . . . . . . . . . . 241
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Preface

Astrometry has historically been fundamental to all the fields of astronomy, driving
many revolutionary scientific results. Keplers laws, deduced after analysing the observa-
tions of Tycho Brahe, are an outstanding example of this. Four centuries later, the ESA
Gaia mission is astrometrically, photometrically and spectroscopically surveying the full
sky since July 2014. This survey will be complete to magnitude 20 for the astrometry
and photometry and to magnitude 16 for the spectroscopy (about 1 billion and 150 mil-
lion sources expected, respectively). The Gaia astrometry allows stellar distance and age
estimations with unprecedented accuracy, and with the complement of radial velocities,
it will provide the full kinematic information of the targets. Moreover, the photometric
and spectroscopic data will be used to classify objects and astrophysically characterize
stars.

The International Astronomical Union Symposium 330 has been the occasion to review
the first 2.5 years of the Gaia activities and to present and discuss the first scientific re-
sults derived from the first Gaia Data Release (GDR1), seven months after its delivery in
September 2016. The most significant illustration of the high impact of Gaia is probably
the large involvement of the international astronomical community in this symposium:
276 participants from 35 different countries were present in Nice for this one-week sym-
posium. Already from its first data release Gaia is therefore undoubtedly changing not
only our understanding of the Galaxy and its planetary and stellar components, but also
our way of working.

On the one hand, the significant increase in the precision of the astrometric measure-
ments is sharpening our view of the Milky Way, but also of the physical processes involved
in the stellar and galactic evolution. This implies an enhanced synergy between different
communities (astrometry, stellar and galactic physics), and a refinement of the models
and simulations that are now better constrained thanks to Gaia data.

On the other hand, the increasing number of available data has a clear impact on the
analysis approaches that have to be adopted by the astronomical community, imposing
robust statistical treatments, opening the path to unsupervised classification techniques
and generally enriching our knowledge of the detailed physics at play in the studied
astronomical objects (the Milky Way, the stars, the Solar System objects...). Moreover,
from the point of view of the models and simulations, the increasing number of constraints
even for low probability processes or rare objects is already acting as the catalyst of a
new era in our understanding of the Galaxy, its stars, and the Solar System.

In summary, the extremely important improvement in the astrometric precision and in
the number of studied objects is leading to a transformation comparable to the impact
of the telescope invention about four centuries ago. IAU Symposium 330 has confirmed
the start of the announced Gaia revolution and the articles in this volume testify of it.
We hope that you will enjoy reading them as much as we have done.

Alejandra Recio-Blanco, Anthony Brown and Timo Prusti, co-chairs SOC,
Patrick de Laverny, chair LOC
Nice, July 2017
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Dedication of the Symposium

Photo 1. François Mignard, expert in astrometry and reference frames, and former chair of
the Gaia Data Processing and Analysis Consortium, to whom this symposium is dedicated

The organizers wish to dedicate the IAU Symposium 330 to François Mignard for his
outstanding contribution to the Gaia mission. François Mignard is an expert in astrom-
etry and reference frames, and was the chair of the Gaia Data Processing and Analysis
Consortium (DPAC) since its formation until the end of 2012.

François Mignard graduated in Physics from the Ecole Normale Supérieure in 1974
and he moved to Nice at the newly created CERGA (Centre d’études et recherches
géodynamiques et astronomiques) in Grasse. His doctoral thesis, under the supervision
of Jean Kovalevsky, was dedicated to the study of tidal phenomena in the evolution of
planet-satellite systems. After a one year post-doc in Cornell University with J.A. Burns
and one year professorship in Marseille, he returned to CERGA. During that period, he
worked on radiation pressure and dust particle dynamics, on grain dynamics in rings, the
rotation of Hyperion, the dynamics of Oort cloud bodies and of binary asteroids, among
many other subjects. In addition, one of his constant interests was General Relativity for
which the advent of space astrometry opened the way to new practical applications.

Since 1985, he became a major member of the FAST Consortium in charge of the Hip-
parcos data reduction. In particular, François worked on the precision and the accuracy
of the Hipparcos photometric catalogue and the light-curves of variable stars, showing
their powerful scientific value.

In 1991, he became member of the Hipparcos Science Team and replaced Jean Ko-
valevsky as the the FAST Consortium coordinator. In addition, he became responsible
for a working group of the Hipparcos Science Team in charge of constructing the final
catalogue of double stars.

From 1993, the concept of what later will be called Gaia was presented. Since then,
François was advocating it and working on its feasibility and the expected science. In
1997, a first draft of a scientific proposal was presented to ESA and François Mignard
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was member of the Scientific Advisory group created after this. Finally, as a recognition
of his major role in the preparation of the data treatment, he became chair of the Gaia
DPAC in 2006. He tireless worked on DPAC activities since then, even after stepping
down as DPAC head at the end of 2012.

In addition to his international responsibilities, François had many local and national
management activities. In particular, he was director of the CERGA laboratory from
1993 to 2004, principle investigator for the French Action Spécifique Gaia, and founder
of the Gaia group at the Observatoire de la Côte d’Azur. Thanks to his national and local
investments, a long list of researchers and engineers got permanent positions in France
to work on Gaia science. In Nice, a whole new Gaia generation emerged thanks to him.

If, as François says, science is a learned mixture of savoir faire and savoir dire, François
himself is an outstanding example of it. But, more than that, he is a universalist capable
to explain to you during an informal conversation the dates of the swift migrations, the
physical details of the Corsica island vision from Nice, the different types of spiders, the
exact antipodes of your birth place, the trips of the ancient explorers of the world, the
rugby matches of the French national team, etc... People like us, having the wonderful
opportunity to work with him, can testify that François is not only a remarkable scientist,
but also a remarkable human being.

On behalf of the SOC and the LOC, Alejandra Recio-Blanco, Anthony Brown, Timo
Prusti and Patrick de Laverny

https://doi.org/10.1017/S1743921317009723 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921317009723


xviii

THE ORGANIZING COMMITTEE

Scientific

Anthony Brown (co-chair, Alejandra Recio-Blanco
Netherlands) (chair, France)

Katia Cunha (Brazil) Bacham Reddy (India)
Gayandhi De Silva (Australia) Gonzalo Tancredi (Uruguay)
Gerry Gilmore (UK) Paolo Tanga (France)
Naoteru Gouda (Japan) David Vokrouhlicky (Czech Republic)
Sergei Klioner (Germany) Patricia A. Whitelock (South Africa)
Tamara V. Mishenina (Ukraine) Norbert Zacharias (USA)
Timo Prusti (co-chair, Manuela Zoccali (Chile)

ESA, Netherlands)

Local

Patrick de Laverny (chair) François Mignard
Marco Delbo Sophie Rousset
Vanessa Hill Mathias Schultheis
Thierry Lanz

Acknowledgements

The IAU Symposium 330 Astrometry and Astrophysics in the Gaia sky was
supported by IAU Division A (Fundamental Astronomy), Division F (Planetary
Systems and Bioastronomy), Division G (Stars and Stellar Physics), Division H
(Interstellar matter and Local Universe), Commission 4 (Ephemerides), Com-
mission 7 (Celestial Mechanics and Dynamical Astronomy), Commission 8 (As-
trometry), Commission 29 (Stellar Spectra), Commission 30 (Radial Velocities),
Commission 33 (Structure and Dynamics of the Galactic System), Commission
35 (Stellar Constitution), Commission 36 (Theory of Stellar Atmospheres), Com-
mission 47 (Cosmology) and Commission 53 (Exoplanets).

The SOC and LOC chairs sincerely thank the Lagrange Laboratory and the
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Besan çon FRANCE

Valery Lainey la iney@ im cce.fr IM CCE Paris FRANCE
Rosine Lallem ent rosine.la llem ent@

obspm .fr
Observaoire de

Paris
M eudon FRANCE

O liv ier LaM arle O liv ier.LaM arle@
cnes.fr

CNES paris FRANCE

Uwe Lam m ers uwe.lam m ers@
sciops.esa .int

ESAC Villanueva de
la Canada

ESPAGNE

Thierry Lanz th ierry.lanz@oca.eu OCA Nice FRANCE
Christophe Le Poncin-

Lafi tte
christophe. lep-

oncin@obspm .fr
Observatoire de

PARIS-CNRS
M eudon

CEDEX
FRANCE

Hain ing L i lhn@nao.cas.cn National
A stronom ical
Observatories,
CAS

Beijing CHINE

Jing jing L i jjli@pm o.ac.cn Purp le M ountain
Observatory

Nanjing CHINE

Shilong L iao liao@oato.inaf.it INAF-
Astronom ical
Observatory of
Turin (OATo)

Turin ITALIE

Chien-
Cheng

L in cclin@ shao.ac.cn Chien-Cheng L in Changhua TAIWAN,
PROVINCE
DE CHINE

Lennart L indegren lennart@astro .lu .se Lund
Observatory

Lund SUEDE

Jia-Cheng L iu jcliu@nju .edu .cn Nanjing
University

Nanjing CHINE

Niu L iu liun iu@ sm ail.
n ju .edu .cn

Nanjing
University

Nanjing CHINE

Xiaowei L iu x.liu@pku.edu .cn X iaowei L iu Beijing CHINE

https://doi.org/10.1017/S1743921317009723 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921317009723


xxiv Participants

First Last Em ail Town/
nam e nam e address O rganisation C ity Country

Yujuan L iu lyj@bao.ac.cn National
A stronom ical
Observatories,
CAS

Beijing CHINE

Eugene M agnier eugene@ ifa .
hawaii.edu

Eugene M agnier Honolu lu ETATS-UNIS

Carlo Felice M anara cm anara@
cosm os.esa .int

Carlo Felice
M anara

Valkenburg
ZH

PAYS-BAS

Tom m aso M archetti m archetti@m ail.
strw .le idenuniv .n l

Leiden
Observatory,
Leiden
University

Leiden PAYS-BAS

Francisco J M arco m arco@m at.u ji.es Universidad
Jaum e I
(Francisco J
M arco Castillo)

Castellon ESPAGNE

M aria J M artinez m jm artin@
m at.upv.es

M aria J M artinez
Uso

Valencia ESPAGNE

Paul M cM illan paul@astro .lu .se Paul M cM illan Lund SUEDE
Andrew M cW illiam andy.o ciw@

gm ail.com
Andrew

M cW illiam
Castaic,

Californ ia
ETATS-UNIS

Thibault M erle tm erle@ulb .ac.b e Thibault M erle Bruxelles BELGIQUE
Areg M ickaelian aregm ick@

yahoo.com
Areg M ickaelian Yerevan ARM ENIE

Francois M ignard francois.m ignard@
oca.eu

Observatoire de
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