Contents

Preface . . . o o o e e e e

Part 1. Discovery and study of extrasolar planets - current

Statistical Properties of Extrasolar Planets (Invited Review)

R. Paul Butler, Geoffrey W. Marcy, Debra A. Fischer, Steven S. Vogt,
C. G. Tinney, Hugh R. A. Jones, Alan J. Penny and Kevin Apps

CORALIE-ELODIFE new planets and planetary systems (Invited
Review) . . . . . .. .. ..
S. Udry, M. Mayor and D. Queloz

Planetary Messages in the Doppler Residuals (Invited Review)
Geoffrey W. Marcy, Debra A. Fischer, R. Paul Butler and Steven S. Vogt

The McDonald Observatory Planetary Search Program: Past,
Present, and Future (Invited Review) . ...........

William D. Cochran and Artie P. Hatzes

The ESO radial velocity program. Status and results (Invited
Review) .. ... ... .. ...

Martin Kiirster, Michael Endl, Sebastian Els, Artie P. Hatzes,
Willam D. Cochran, Frédéric Rouesnel, Konrad Dennerl and
Stefan Débereiner

Results from Microlensing Searches for FExtrasolar Planets
(Invited Review) . ... ............... .......

Penny D. Sackett

Ezxtrasolar Planet Transit Observations—Findings and Prospects
(Invited Review) . . ... ... ... .. ... ...

Timothy M. Brown
Planetary mass limits using Hipparcos astrometry . . . . . . ..

Frédéric Arenou and Julienne Palasi

Search of extra-solar planets with the spectrograph EMILIE and
AAA system . . . .. ...

F. Bouchy, J. Schmitt, J.L. Bertaux and P. Connes

v

12

20

29

36

44

52

60

63



vi "~ Contents

HST Photometry of 47 Tucanae: Time Series Analysis and
Search for Giant Planets . . . . ., ... ... ......... 66

i
Timothy M. Brown, David Charbonneau, Ronald L. Gilliland,

M.D. Albrow, A. Burrows, W.D. Cochran, N. Baliber, P.D. Edmonds,

S. Frandsen, S. Bruntt, P. Guhathakurta, P. Choi, D.N.C. Lin, S.S. Vogt,
G.W. Marcy, M. Mayor, D. Naef, E.F. Milone, C.R. Stagg,

M.D. Williams, A. Sarajedini, S. Sigurdsson and D.A. VandenBerg

Transit Search for Exoplanets with the Vulcan Camera . . . . . 69
Douglas A. Caldwell, W. J. Borucki, J. M. Jenkins, D. G. Koch,
L. Webster and R. L. Showen

Probing the Outskirts of an Extrasolar Planet with HST
Time-Series Photometry . . . . . . . ... .. ... ..... 72

David Charbonneau, Timothy M. Brown, Ronald L. Gilliland,
Robert W. Noyes and Adam Burrows

7 Boo b: Not so bright, but just as heavy . . . . ... .. ... .. 75
Andrew Collier-Cameron, Keith Horne, David James, Alan Penny,
Meir Semel

Are there Jupiters in the a Centauri system? . . . .. ... ... .78

Michael Endl, Martin Kiirster, Sebastian Els, Artie P. Hatzes,
William D. Cochran, Konrad Dennerl, Stefan Dobereiner

A Search for the Spectroscopic Signature of Hot Jupiters . .. 8l
P. W. Lucas and P. F. Roche

HD 83443: a system with two Saturns. . . ... ... .. ... .. 84
M. Mayor, D. Naef, F. Pepe, D. Queloz, N. C. Santos, S. Udry and
M. Burnet

Properties of the EXPORT sample: Spectral type determination 87

Bruno Merin, Benjamin Montesinos, A. Alberdi, A. Collier-Cameron,
J. K. Davies, H. J. Deeg, C. Eiroa, R. Ferlet, F. Garzon, C. A. Grady,
A. Harris, K. Horne, L. F. Miranda, A. Mora, R. Oudmaijer, J. Palacios,
A. Penny, A. Quirenbach, H. Rauer, J. Schneider, E. Solano, Y. Tsapras,
P. R. Wesselius and D. de Winter
Simulation and Modeling of Transit Eclipses by Planets . ... 90

E.F. Milone. M.D. Williams, C.R. Stagg, M.L. McClure,
B. Desnoyers Winmil, T. Brown, D. Charbonneau, R.L. Gilliland,
G.W. Henry, J. Kallrath, G.W. Marcy, Dirk Terrel and W. VanHamme

First attempt in searching for HD209458b’s exosphere . . . . . 93

Claire Moutou, Athena Coustenis, Jean Schneider, Richard St Gilles,
Michel Mayor, Didier Queloz and Andreas Kaufer

ELODIE low-mass companions to solar-type stars . . . . . ... 96

D. Naef, M. Mayor, D. Queloz, S. Udry, F. Arenou, J.-L. Beuzit,
C. Perrier-Bellet and J.-P. Sivan

Companion Detection Limits with Adaptive Optics Coronagraphy 99
B. R. Oppenheimer, R. G. Dekany, M. Troy, T. Hayward and B. Brandl
Towards 1ms™! RV Accuracy . ... .. .. ... ...uooo... 103

F. Pepe, M. Mayor, D. Queloz and S. Udry

Contents vii

Four Jovian extrasolar planets detected with CORALIE . ... 106
D. Queloz, M. Mayor, D. Naef, F. Pepe, N.C. Santos, S. Udry and
M. Burnet

Search for Signatures of an Atmosphere of HD209458 b . . . . 109
H. Rauer, A. Collier-Cameron, J. Barnes and A. W. Harris

Superflares and “Hot-Jupiters” . . . ... ... ........... 112

Eric P. Rubenstein

Episodes of Emission Lines in the Spectra of Red Giants as
Signatures of Remnant Planetary Systems . . . . . . . . .. 115
G. M. Rudnitskij

New extra-solar planets: the metallicity distribution revisited . 118
Nuno C. Santos, Garik Israelian and Michel Mayo

Bisector analysis as a diagnostic of intrinsic radial-velocity
Variations . . . . ... Lo e 121

N.C. Santos, M. Mayor, D. Naef, D. Queloz and S. Udry

A planetary companion to HD 190228 . . . . . . .. ... .. ... 124
J.-P. Sivan, M. Mayor, D. Naef, D. Queloz, S. Udry, C. Perrier-Bellet and
J.-L. Beuzit

Physical parameters for the EXPORT sample. Rotational
velocities and effective temperatures . . . . .. ... ... .. 127
E. Solano, B. Montesinos, A. Mora, A. Alberdi, A. Collier-Cameron,
J. K. Davies, H. J. Deeg, C. Eiroa, R. Ferlet, F. Garzén, C. A. Grady,
A. Harris, K. Horne, B. Merin, L. F. Miranda, R. Oudmaijer, J. Palacios,
A. Penny, A. Quirrenbach, H. Rauer, J. Schneider, Y. Tsapras,
P. R. Wesselius and D. de Winter

A Deep Optical Search for Substellar Candidates in the Nearby
p Ophiuchi Star-Forming Region . . . .. .. ......... 130

S. Terebey, D. Van Buren, T. H. Jarret and T. N. Gautier
Infrared spectroscopic search for short-period giant extrasolar
planets. . . . . . . ... e 133

Giinter Wiedemann, L. Drake Deming, Gordon L. Bjoraker and
Cedric Goukenleuque

Chemical Composition of Planet-harboring Stars . . ... ... 136
G. Zhao, Y. Q. Chen, H. M. Qiu, S. K. Tang and Z. W. Li

Part 2. Progress in the theory of planet formation

Modes of Gaseous Planet Formation (Invited Review) . . .. . 141
Alan P. Boss

Growth and interactions of planets (Invited Review) . ... .. 149

Pawel Artymowicz



viii ’ Contents

Terrestrial Planet Formation: The Solar System and Other
Systems (Invited Review) . . ... ............... 159

Shigeru Ida and Eiichiro Kokubo

Giant planet formation — a theoretical timeline (Invited
Review) . . .. .. . ... e 167
Giinther Wuchterl

Orbital Evolution of Planetary Systems . . . . ... ... ..... 175

Tapan K. Chatterjee and V. B. Magalinsky

Molecular Observations of Comets: Constraints for Planetary
System Formation . .. ... ... ... ... ... .. ..... 178

Jacques Crovisier, Nicolas Biver, Dominique Bockelée-Morvan,
Pierre Colom, Didier Despois, D. C. Lis and Heike Rauer

Formation of the Planetary Sequence in a Highly Flattened Disk
of Frequently Colliding Planetesimals . . . . . .. ... ... 181

Evgeny Griv, Michael Gedalin, David Eichler and Chi Yuan

The Distribution of Asteroidal Dust in the Inner Solar System 184
Keith Grogan, S. F. Dermott and T. J. J. Keho

Early evolution of the planetary system around PSR B1257+12 187

Alexander Gusev and Irina Kitiashvili

Migration of Celestial Bodies in the Solar System . .. ... .. 190
S. I. Ipatov

Stable mass ranges of v Andromedae planetary system . . . . . 193
Takashi Ito and Shoken M. Miyama

Timescales of Disk Evolution and Planet Formation . . . . . . . 196
Ray Jayawardhana

Terrestrial planet orbits in the habitable zones of exoplanetary
SYSLEML . . . . . . e e e 199
B. W. Jones and P. N. Sleep

Stability Mechanism of Planetary System of v Andromedae . . 202

Hiroshi Kinoshita and Hiroshi Nakai

Ezxtra-solar planets: from direct rotation into reverse rotation 205
Irina Kitiashvili and Alexander Gusev

Formation of Protoplanet Systems . . . .. ............. 208
Eiichiro Kokubo and Shigeru Ida

Reversing type II migration: resonance trapping of a lighter

giant protoplanet . . . . . . ... ... ... .. o 211
F. S. Masset and M. D. Snellgrove
Supportive Evidence for a Brown Dwarf Solar Companion . . . 214

John J. Matese

Contents ix

Minimum Mass of Brown Dwarfs . ... .............. 217
Taishi Nakamoto and Koji Ogochi

Modal structure of earth-like planets in the presence of magnetic

field .. ... 220
S. Nasiri

Observations of Binary Systems Found in Numerical
Sitmulations . . .. .. ... 223

Andrew F. Nelson

Orbital Eccentricity Growth through Disc-Companion Tidal
Interactions . . . . . .. . . . .. 226

Richard P. Nelson, John C.B. Papaloizou and Frédéric Masset

Semi-Analytic Formulas of Velocity Stirring Rates in Particle

Disks . . . . . . . e e e e 229
Keiji Ohtsuki, Glen R. Stewart, Shigeru Ida
Disc Modes and Orbital Eccentricity Growth. . . . . ... .. .. 232

John C.B. Papaloizou
Frequency Map and Global Dynamics in Planetary systems:

Short Period Dynamics . . . . . . . . ... ... ........ 235
Philippe Robutel and Jacques Laskar
Ezxistence of Asteroids in the Inner Solar System. . . . .. ... 238

S. A. Tabachnik and N. W. Evans

A scattered Uranus and Neptune, and implications for the
asteroid belt . . . . ... ... .. . ... ... . e 241
Edward W. Thommes, Martin J. Duncan, Harold F. Levison and
John E. Chambers

Modelling Planet Formation by Capture-Theory Interactions . 244
. Michael M. Woolfson and Stephen Oxley

General-relativistic Linear Perturbation Theory on Elastical
Astronomical Bodies . . . . . . .. ... ... ... ... 247

Xuejun Wu, Chongming Xu and Michael Soffel

Planetesimal Formation by Gravitational Instability —
The Goldreich-Ward Hypothesis Revisited . . . . . . . . .. 250

Andrew N. Youdin and Frank H. Shu

Part 3. Structure and atmospheres of planets

New Insights into Extrasolar Giant Planets (Invited Review) 255
Adam Burrows

Atmospheric Circulation of Hot Jupiters (Invited Review) .. 261
Tristan Guillot



X ~ Contents

The Role of Clouds in Brown Dwarf and Extrasolar Giant Planet

Atmospheres (Invited Review) . ... ............. 269
Mark S. Marley and Andrew S. Ackerman

Radiative equilibrium models of “hot Jupiters” . . ... ... .. 277
Cédric Goukenleuque, Bruno Bézard and Emmanuel Lellouch

Can D-D fusion contribute to Jupiter’s excess heat? . . . . . . . 280

Rachid Ouyed

Part 4. Protoplanetary and beta Pic disks

Possible in situ Formation of Close Giant Planets in a Passive
Quiescent Nebula (Invited Review) . .. ........... 285

Yoshitsugu Nakagawa

Visions of Nature’s Planet Foundry: Images of Circumstellar
Disks (Invited Review) . . .. .. ... ... .......... 291

Karl Stapelfeldt

B Pictoris and other star spectra, in connection with planet
formation (Invited Review) . ... ............... 300
Anne. M. Lagrange and Herve Beust

A Comparitive Anatomy of Dusty Disks Imaged by NICMOS
(Invited Review) . .. .. ... ... ... .. .. ........ 308

Glenn Schneider, Dean C. Hines, Murray Silverstone,
Alycia J. Weinberger and the NICMOS/IDT EONS Team

The inner 1 AU of circumstellar disks. . . . . . .. ... .. ... 316

R. L. Akeson, D. R. Ciardi, G. T. van Belle, M. J. Creech-Eakman, and
E. A. Lada

Protoplanetary disc evolution in magnetically layered disc models 319
Philip J. Armitage '

Density Distribution in Disks around Protostellar Objects . . . 322
Pierre Bastien and Roger Hajjar

Gas temperatures in Vega-type stars . . . . ... ... ...... . 325
Iain M. Coulson, Dolores M. Walther and William R.F. Dent

Spectral energy distributions and structures of debris discs . . 328
W.R.F. Dent, M.C. Wyatt, W.S. Holland, J.S. Greaves, .M. Coulson and
D.M. Walther

Indicator of Exo-Solar Planet(s) in the Circumstellar Disk
Around 3 Pictoris . . . .. ... .. ... ... 331
Nick Gorkavyi, Sara Heap, Leonid Ozernoy, Tanya Taidakova and
John Mather

Evidences of protoplanetary disks in a selected sample of weak
T Tauri stars . . . . . . . . . v i ittt 335

Jane Gregorio-Hetem and Annibal Hetem Jr.

Contents xi

STIS Coronagraphic Observations of § Pictoris. . . ... . ... 338
S. R. Heap, D. J. Lindler and T. M. Lanz

Stellar Rotation and Disks in the Orion Nebula Cluster . ... 341

W. Herbst, C. A. L. Bailer-Jones, R. Mundt, K. Meisenheimer and
R. Wackermann

Statistical equilibrium of O and CO in disks around young A
stars . . . ... e 344

Inga Kamp and Gerd-Jan van Zadelhoff

Penetration of Interstellar Dust Aggregates Into Circumstellar
Dust Disks . . . . . .. ... . e 347

Hiroshi Kimura and Ingrid Mann

Turbulence, Vorticity Generation and Angular Momentum
Transport via the Baroclinic Instability in Accretion Disks 350
Hubert Klahr and Peter Bodenheimer

A stellar fly-by simulation giving § Pic’s disc asymmetries . . 353
John Larwood and Paul Kalas

The dust composition of discs surrounding isolated
Herbig Ae/Be stars . . . . . . ... ... . 356

G. Meeus, J. Bouwman, L. B. F. M. Waters, C. Waelkens and
M. E. van den Ancker

Toward Consistent Models of Protoplanetary Discs . . ... .. 359
Mauricio Reyes-Ruiz

Masers as probes of proto-planetary discs . . ... .. S 362

A. M. S. Richards, R. J. Cohen, M. Crocker, E. E. Lekht,
V. Samodourov, I. I. Berulis, A. Lobanov and L. Moscadelli

Dust Particle Settling in Protoplanetary Disks around Young
Stars in Binary Systems . . .. ... ... ... ... ..... 365

Y. Sato and Y. Nakagawa
Mid-IR Spectroscopy of the Debris Disks in the TW Hydrae

Association . . . . .. ... L e 368
Michael L. Sitko, David K. Lynch, Ray W. Russell and Carol A. Grady
Spectroscopic study of stars with dusty disks . . . . ... ... .. 371

T. Sivarani and M. Parthasarathy
Dust Rings in the Circumstellar Gas Disks . . ... ....... 375

Taku Takeuchi and Pawel Artymowicz

Gas evolution in protoplanetary disks . . . . . ... ... .. ... 378
W.F. Thi, E.F. van Dishoeck, G.J. van Zadelhoff, G.A. Blake,
V. Mannings, A.I. Sargent, J. Horn, E.E. Becklin, M.E. van den Ancker
and A. Natta

Protoplanetary disks around Herbig Ae/Be stars: Indications
Jrom ISO spectroscopy. . . .. . ... ... ... 381

M.E. van den Ancker



xii - Contents

High-excitation molecular lines from circumstellar disks . . . . 384
Gerd-Jan van Zadelhoff, Ewine F. van Dishoeck, Wing-Fai Thi and
Geoffrey A. Blake

ISOPHOT observations of dust discs around main sequence stars 387

H. J. Walker
The 3.3 micron PAH feature in Vega-type stars. . . ... . ... 390

Dolores M. Walther, Iain M. Coulson, Jane Greaves, Wayne Holland and
William R.F. Dent

Observations of YSO Circumstellar Dises . . . . ... ... ... 393
D. Ward-Thompson, P. André and O. P. Lay
The Nature of the Dust Disc Surrounding BD+31°648 . . . . . 396

Ramon D. Wolstencroft, B.-G. Andersson, Peter W. Draper,
Gerald Moriarty-Schieven, David P. Stockdale and Peter Wannier

A Model of Stochastic Collisions as the Cause of Clumps in
Debris Disks . . . . . . . .. 399

M. C. Wyatt, W. R. F. Dent, J. S. Greaves and W. S. Holland

Formation of protoplanetary with radiation of SiO maser from
Orion-IRC2 . . .. . . . . . . . i it it 402

Zhi-yao Yu

Part 5. Discovery and study of extrasolar planets - future

Planetary System  Imaging and Spectroscopy  from
Earth and Space (Invited Review) . .. .. .......... 409

N.J. Woolf, J.R.P. Angel and J.I. Lunine

Ground interferometric searches (Invited Review) . .. ... .. 417

A. Glindemann, F. Delplancke, P. Kervella, F. Paresce, A. Richichi and
M. Schéller

Detecting Earth-Uranus Class Planets with the Space Mission
COROT (Invited Review) . . . ... .. ............. 425

A. Léger, A. Baglin, P. Barge, P. Bordé, C. Defay, M. Deleuil, D. Rouan,
J. Schneider and A. Vuillemin

The Search for Terrestrial Planets: What Do we Need to Know?

(Invited Review) . ... ... .. .. ... ..., 432
Charles Beichman

Observing FExtrasolar Planetary Systems with ALMA . . . . .. 442
B. J. Butler, A. Wootten, and R. L. Brown

The Visibility of FEarth Transits . . . . . . ... ... ........ 445
T. Castellano, L. Doyle and D. MclIntosh

Planet Detection Capabilities of the Eddington Mission . . . . . 448

Hans J. Deeg, Keith Horne, Fabio Favata and the Eddington Science
Team (C. Aerts, E. Antonello, M. Badiali, C. Catala,

J. Christensen-Dalsgaard, A. Gimenez, M. Grenon, A. Penny, H. Rauer,
LW. Rozburgh, J. Schneider, N.R. Waltham)

Contents xiii

The DARWIN project — An ESA cornerstone candidate mission 451

‘ C.V.M. Fridlund

Direct Detection of Thermal Emission from Extra-Solar Planets 455
Matthew Kenworthy, Philip Hinz and Roger Angel

The Drake equation may need new factors based on peculiarities
of planets of Sun-like stars. . . . . . . ... ... ... .... 458
L. V. Ksanfomality

An Adaptive Optics Survey for Companions to Stars with
Extra-Solar Planets . . .. ... ... ... ... ........ 462
James P. Lloyd, Michael C. Liu, James R. Graham, Melissa Enoch,
Paul Kalas, Geoffrey W. Marcy, Debra Fischer, Jennifer Patience,

Bruce Macintosh, Donald T. Gavel, Scot S. Olivier, Claire E. Max,
Russel White, Andrea M. Ghez and Ian S. McLean

Ground-based exoplanet near-infrared search by imaging and
spectroscopy: 3 new companion candidates in TWA . . .. 465

Ralph Neuhéuser, Nuria Huélamo, Eike W. Guenther,
Wolfgang Brandner, Joao Alves, Fernando Comerén, Monika G. Petr and
Jean-Gabriel Cuby

What Photometric Space Telescopes Can Tell Us About
Extrasolar Giant Planets . . . . . ... ... ... ....... 468

S. Seager and Lam Hui
Detection of Extra-solar Planets with the Keck Interferometer 471
M. R. Swain, R. L. Akeson and M. M. Colavita

‘Precz'sion Astrometry with the Space Interferometry Mission . 474

Stephen C. Unwin

Author Index . . . . . . o . . . . e 477



