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COVER ILLUSTRATION: FROM DISKS TO PLANETS

Top left: HST imaging of the protoplanetary disk SSTtau J042021+281349, re-
markable for its lateral symmetry and spectacular bipolar jet, highlighted by the
F606W filter of HST (Duchêne et al., this work).

Bottom: ALMA image of dust trapped in a ring around the Herbig Ae star Oph
IRS 48. The dust and gas cavities of this protoplanetary disk are completely
resolved in this 0.2′′ resolution image (van der Marel et al., this work).

Top right: Subaru direct imaging of the planetary companion GJ 504b which
orbits a sun-like star 18 pc from the Earth. The projected distance of the planet
from the star is 44 AU (Kuzuhara, M et al. 2013, ApJ, 774, 11).
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C. Thalmann, R. Waters & A. Zurlo

Search for cool extrasolar giant planets combining coronography, spectral and an-
gular differential imaging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
A.-L. Maire, A. Boccaletti, J. Rameau, G. Chauvin, A.-M. Lagrange,
M. Bonnefoy, S. Desidera, M. Sylvestre, P. Baudoz, R. Galicher &
D. Mouillet

The Large Binocular Telescope Interferometer & Adaptive Optics System: On-sky
Performance and Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
V. Bailey, P. Hinz, V. Vaitheeswaran, A. Skemer, D. Defrère, T. Rodigas,
S. Esposito, E. Pinna & A. Puglisi

Quick-MESS: A fast statistical tool for Exoplanet Imaging Surveys . . . . . . . . . . . 28
M. Bonavita, E. De Mooij, R. Jayawardhana & R. Gratton

Archival Legacy Investigation of Circumstellar Environments using KLIP algorithm
on HST NICMOS coronagraphic data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
E. Choquet, J. B. Hagan, L. Pueyo, M. D. Perrin, D. C. Hines, C. Chen,
G. Schneider, J. Debes, D. Golimowski, N. Reid, T. Mittal, M. Moerchen,
M. N’Diaye, A. Rajan, S. Lonsdale & R. Soummer

https://doi.org/10.1017/S1743921313007576 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921313007576


vi Contents

Visible AO Observations at Halpha for Accreting Young Planets . . . . . . . . . . . . . 32
L. M. Close, K. Follette, J. R. Males, K. Morzinski, T. J. Rodigas, P. Hinz,
Y.-L. Wu, D. Apai, J. Najita, A. Puglisi, S. Esposito, A. Riccardi,
V. Bailey, M. Xompero, R. Briguglio & A. Weinberger

SCExAO: First Results and On-Sky Performance. . . . . . . . . . . . . . . . . . . . . . . . . . 34
T. Currie, O. Guyon, F. Martinache, C. Clergeon, M. McElwain,
C. Thalmann, N. Jovanovic, G. Singh & T. Kudo

Young Brown Dwarfs as Giant Exoplanet Analogs . . . . . . . . . . . . . . . . . . . . . . . . . 36
J. K. Faherty, K. L. Cruz, E. L. Rice & A. Riedel

GRAPHIC: The Geneva Reduction and Analysis Pipeline for High-contrast Imag-
ing of Planetary Companions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
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Y. Gómez Maqueo Chew, F. Faedi, L. Hebb, D. Pollacco, K. Stassun,
P. Cargile, B. Smalley, A. Doyle, L. Ghezzi, S. C. C. Barros
& A. C. Cameron

Additional Keplerian Signals in the HARPS data for Gliese 667C: Further Analysis 287
P. C. Gregory, S. M. Lawler & B. Gladman

Synthetic Modeling of the Light-travel Time Effect of Circumbinary Planets . . . 289
T. C. Hinse & J. W. Lee

https://doi.org/10.1017/S1743921313007576 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921313007576


Contents xiii

Using exoplanet systems with highly elliptical orbits to search for star-planet
interactions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291
J. R. Hodgson II, D. J. Christian, D. Bodewits & S. Hawley

Dynamical Constraints on Exoplanets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
J. Horner, R. A. Wittenmyer, C. Tinney, T. C. Hinse & J. P. Marshall

Doppler Tomographic Observations of Kepler-13b . . . . . . . . . . . . . . . . . . . . . . . . . 295
M. C. Johnson & W. D. Cochran

Carbon and Oxygen in the Spectrum of HR 8799c . . . . . . . . . . . . . . . . . . . . . . . . . 297
Q. M. Konopacky, T. S. Barman, B. A. Macintosh & C. Marois

β Pictoris b Orbital Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299
A.-M. Lagrange, H. Gilardy, H. Beust, G. Chauvin, J. Rameau,
A. Boccaletti, J. Girard, M. Bonnefoy

Searching for Photometric Variability across the L, T & Y Dwarf Sequence . . . . 301
A. Rajan, P. A. Wilson, J. Patience, F. Pont & R. J. De Rosa

Cosmic Rays, UV Photons, and Haze Formation in the Upper Atmospheres of Hot
Jupiters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303
P. B. Rimmer, C. Walsh & C. Helling

Dectection of Thermal Emission from WASP-3b. . . . . . . . . . . . . . . . . . . . . . . . . . . 305
J. W. Rostron & P. J. Wheatley

The Role of Oxygen Abundances in Exoplanet Host Star C/O Ratios: A Case
Study of 55 Cnc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307
J. K. Teske, K. Cunha, V. V. Smith, S. C. Schuler & C. A. Griffith

Two Giant Planets Orbiting the K Giant Star Eta Cet . . . . . . . . . . . . . . . . . . . . . 309
T. Trifonov, S. Reffert, X. Tan, M. H. Lee & A. Quirrenbach

Next Generation Transit Survey (NGTS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311
P. J. Wheatley, D. L. Pollacco, D. Queloz, H. Rauer, C. A. Watson,
R. G. West, B. Chazelas, T. M. Louden, N. Bannister, J. Bento,
M. Burleigh, J. Cabrera, P. Eigmuller, A. Erikson, L. Genolet, M. Goad,
A. Grange, A. Jordan 7, K. Lawrie, J. McCormac, M. Neveu & S. Walker

Session 6. Debris Disks as Signposts of Planetary Systems
Chair: David Wilner

A Resolved Millimeter Emission Belt in the AU Mic Debris Disk . . . . . . . . . . . . . 313
M. MacGregor

Signposts of Multiple Planets in Debris Disks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318
K. Y. L. Su & G. H. Rieke

‘DUst around Nearby Stars’ The Survey Observational Results . . . . . . . . . . . . . . 322
J. P. Marshall on behalf of the DUNES consortium

A Trend Between Cold Debris Disk Temperature and Stellar Type:Implications for
the Formation and Evolution of Wide-Orbit Planets . . . . . . . . . . . . . . . . . . . 326
N. P. Ballering, G. H. Rieke, K. Y. L. Su & E. Montiel

https://doi.org/10.1017/S1743921313007576 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921313007576


xiv Contents

The Population of Debris Discs Orbiting Subgiants . . . . . . . . . . . . . . . . . . . . . . . . 328
A. Bonsor, G. M. Kennedy, J. R. Crepp, J. A. Johnson, M. C. Wyatt,
B. Sibthorpe & K. Y. L. Su

Locating the Dust in A Star Debris Discs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330
M. Booth, G. Kennedy, B. Sibthorpe, B. C. Matthews, M. C. Wyatt,
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Preface

“Exploring the Formation and Evolution of Planetary Systems” is focussed on the
evolution of proto-planetary disks and the formation and evolution of the planets them-
selves. This meeting, which is coincident with the end of observations by the Kepler
space observatory, highlights a maturing view of planets detected by the transit and
Doppler techniques, results from the first high-resolution imaging with ALMA, and sets
the stage for the initial operations for a new generation of high contrast planet imaging
instruments.

Circumstellar disks provide a unique window into the process of planet formation
around young stars. Characterizing disk structure yields clues to disk evolution by de-
termining the spatial distribution of gas and dust, probing the physical conditions in the
disk, and providing snapshots of systems in the process of clearing natal material. The
observational characterization of these planet-forming disks by, for example, Herschel,
ALMA, and EVLA, is in an era of substantial progress. Together with ever-increasing
theoretical attention and computational power, this confluence of developments promises
an unusual period of rapid progress in understanding the domain of cool gas and dust in
disks.

The timing of this meeting also coincides with advances in high-resolution imaging
of planetary systems by interferometers on optical/IR 8-m class telescopes (LBTI and
PRIMA) and direct imaging of exoplanets with dedicated high contrast adaptive optics
coronagraphs (e.g., P1640, SCExAO, SPHERE, GPI). It is therefore a critical time to
bring together the communities working on the earliest phases of planet formation with
those studying mature planetary systems and associated debris disks.

While there is strong representation of observational work at this meeting, we solicited
review talks that discuss the impact of the observations on models of planet formation
and evolution in the broadest terms. No five-day meeting can address the full breadth
of each field, but we hope that the legacy of the meeting is the enhanced interaction
between those who study the formation of planets and those who study evolved systems.

It is especially fitting that an exoplanet meeting be held in British Columbia. Over
thirty years ago, University of British Columbia astronomers Gordon Walker and Bruce
Campbell pioneered gas absorption cell spectroscopy with the objective of using precision
Doppler measurements to detect exoplanets. Hydrogen fluoride was selected on the advice
of the Nobel prize-winning German-Canadian physical chemist Gerhard Herzberg, whose
name has long been honored in the name of one of our organizers: the Herzberg Institute
of Astrophysics (now NRC Herzberg Astronomy & Astrophysics Programs). By 1988
Campbell and Walker, together with UBC astronomer Stephenson Yang, had achieved a
precision of 13 m/s, developed methods to remove differences in the velocity zero point
between observing runs, and seen the Doppler signature of γ Cephei b. A quarter of a
century later, and with Doppler measurement of orbits for 500 exoplanets in hand, their
vision has been realized. The current proceedings reveal a diversity of planetary systems
and an array of detection and characterization methods unimaginable twenty five years
ago.

James R. Graham, chair SOC
Berkeley, CA, USA, 9 September 2013
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xxiii

Address from the Local & Science Organizing Committee Chairs

Dear colleagues,

When we began to plan this meeting, we anticipated approximately 200 attendees might
come to Victoria, British Columbia to enjoy a joint meeting of “planet hunters” with
those who study the processes that form planets in disks. We clearly underestimated the
appeal such a meeting, of Victoria, or both. We had to raise the cap on the total number
of registrants – twice – finally reaching 250, with interest in joining a wait list persisting
until just weeks before the meeting.

The result of all our preparations was a spendid meeting with 54 science talks and 168
poster presentations. Though the delegates enjoyed a week of glorious sun in Victoria,
the sessions were well attended to the very end.

This meeting would not have been the success it was without the dedicated efforts of the
Science and Local Organizing Committees. The Science Organizing Committee selected
invited speakers and ranked over 180 abstracts submitted for contributed talks to select
46 for the oral program. In all, 219 scientists presented reviews or their latest results
at the meeting. The completed program provided a healthy balance of speakers based
on science, gender, geography and professional status; 60% of the contributed talks were
given by students or postdoctoral fellows. The Science Organizing Committee, along with
the Local Organizing Committee, also read and provided comments to the proceedings’
contributors, which helped ensure clarity of content and consistency of format for all the
articles.

The Local Organizing Committee was distributed, with major organizational effort pro-
vided in Victoria by members at NRC and in Toronto, by members at the Dunlap In-
stitute for Astronomy & Astrophysics. Particular acknowledgement is owed to Brenda
Parrish (NRC), Alice Chow (DI) and Mark Booth (U. Vic/NRC), all of whom were able
to rise to the call whenever their assistance was needed. Marlene Olsen and Jason Shrivell
(NRC) also provided on-site support during the meeting. Acknowledement is also due for
the efforts of Chris Sasaki (DI) who designed and maintained the webpage, registration
and abstract forms and Gary Berry (NRC) who managed all the computing support dur-
ing the meeting. Special thanks to Christian Marois, who recorded all the talks and made
them available online, James Di Francesco who coordinated press during the meeting,
and Gerald Schieven who assembled the program. JJ Kavelaars (NRC) helped organize
the public talk and has created a permanent DOI for the meeting presentations and
videos (10.11570/13.0003) to which we refer anyone interested in these records from the
meeting.

The public talk was given by Prof. Debra Fischer (Yale U.), and presented jointly by the
meeting organizers and the Royal Astronomical Society of Canada’s Victoria chapter. We
gratefully acknowledge the RASC’s efforts in providing financial support and advertizing
for Debra’s excellent talk, entitled “HABITABLE WORLDS: The Search Continues”.

The delegates selected their top three student talks and posters at the end of the meeting.
The competition was strong, given the high quality of oral and poster presentations. The
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awardees were Joe Llama (St Andrews) and Julien Faure (CEA/Saclay) for Best Student
Talk and Best Student Poster, respectively.

We also wish to thank all the organizations that provided generous financial support to
the meeting: the International Astronomical Union, the Dunlap Institute for Astronomy
& Astrophysics, the National Research Council of Canada, the University of Victoria,
Gemini Observatory and the Royal Astronomical Society of Canada’s Victoria chapter.

Brenda C. Matthews (LOC Chair) & James R. Graham (SOC Chair)
Victoria, BC, Canada & Berkeley, CA, USA, 9 September 2013
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