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SUNDAY JUNE 8th
8:45

9:20

REGISTRATION
students only
9:00

Student Workshop – Salle des Plaines
Gregg Wade
Proposals and the Time Allocation
Process at CFHT, Gemini and ESO

CASCA Board Meeting
Salle du Jardin

Rob Thacker
Writing Proposals for Computing Time
on Compute Canada facilities
Craig Heinke
Proposing for Observing Time, from
Radio to X-ray Telescopes
10:45

coffee

11:15

Panel discussion and Q&A

12:15

lunch

13:45
15:00
15:30
to
16:30

coffee

CASCA Board meeting (cont.)
lunch

Reviewing and writing proposals - I

CASCA Board meeting (cont.)

coffee

coffee

Reviewing and writing proposals -II

CASCA Board meeting (cont.)

16:30
to
19:30

REGISTRATION - Hotel Lobby

18:00
to
20:00

WELCOME RECEPTION - Salle des Plaines/Jardin

18:00
to
21:00

POSTER SET-UP - Salle Abraham Martin
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MONDAY JUNE 9th
8 :30

WELCOME & PLENARY SESSION I – Salle des Plaines

8:45

KEYNOTE SPEAKERS

Chair: Rob Thacker

Rennan Barkana
How to Observe Cosmic Heating and Reionization due to the First Stars
Volker Bromm
The First Stars and Galaxies: The Run-up to the JWST
10 :15

coffee (Espace des Plaines & Abraham-Martin) & posters (Abraham-Martin)

PLASKETT LECTURE

10 :45

Andy Pon
Molecular Tracers of Low Velocity Shocks in Molecular Clouds

11 :15

Harvey Richer
Observing White Dwarfs with the Hubble Space Telescope

11 :45

Gary Davis
Au revoir, JCMT!

12 :15
13 :45

BEALS LECTURE

JCMT

lunch & JWST lunch (Salle du Jardin)
JCMT – Salle des Plaines

GALAXIES I – Grande Allée

Chair: Martin Houde

Chair: Michael Balogh

Doug Johnstone
The evolution of Star-Forming Cores in
Molecular Clouds: What we have Learned
through Observations with JCMT
Steve Mairs
Synthetic Observations of the Evolution of
Starless Cores in a Molecular Cloud
Simulation: Comparisons with JCMT Data
and Predictions for ALMA
Helen Kirk
Filaments and Star Formation
Mike Chen
Herschel and JCMT Observations of Dust
Emission from the NGC 1333
Star-Forming Region
Angus Mok
Environmental Dependence of Molecular
Gas and Star Formation in Spiral Galaxies
from the JCMT Nearby Galaxies Legacy
Survey
Eduardo Hardy
The CCAT Submillimeter Telescope
Project in the Chilean Andes
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Gwendolyn Eadie
Measuring the Masses of Galaxies:
Tests of Bayesian Mass Estimation
Stéphane Courteau
Validation of Optimized Population
Synthesis and Investigation of
Isochrone Consistency using
Galactic Globular Clusters
Karen Lee-Waddell
An Extremely Optically Dim GasRich Tidal Feature in NGC 871/7
Maximilien Schirm
Staring into the Whirlpool with
Herschel: SPIRE-FTS Observations
of Warm Molecular Gas in M51
Laurie Rousseau-Nepton
Spiral Galaxy Evolution as Seen
with SpIOMM
Sherry Yeh
The Youngest Massive Star Clusters
Near the Centers of Galaxies

CASCA 2014

15 :15
15 :45
to
17 :15

coffee (Espace des Plaines & Abraham-Martin) & posters (Abraham-Martin)
COSMOLOGY – Salle des Plaines

STARS I – Grande Allée

Chair: Marcin Sawicki

Chair: Alison Sills

Mike Hudson
The Co-Evolution of Galaxies and their Dark
Matter Haloes from the CFHTLenS Project
Aaron Maxwell
From Cusp To Core: Shedding Stellar Light
on the Darkness of Matter

André-Nicolas Chené
Constraining Massive Star Evolution from
Massive Clusters
Alexandre David-Uraz
Beam me up, Spotty: Toward a New
Understanding of the Structure of Massive Star
Photospheres
Viktor Khalack
New Observations of 15 Chemically Peculiar Stars
with ESPaDOnS
Jean-Michel Mugnes
Bayesian Statistics as a New Tool for Spectral
Analysis: Application for Massive Stars
Fundamental Parameters Determination
Gregg Wade
An All-Sky Spectropolarimetric Survey of Bright
Stars in Support of the
BRITEConstellation Mission
Lison Malo
BANYAN: Searching for Young Stars in the Solar
Neighborhood

Yin-Zhe Ma
Detection of the Missing Baryons
Jonathan Carrick
New Constraints on Cosmological
Parameters from the Comparison of Peculiar
Velocities with Predictions from 2M++
Ali Narimani
Testing Gravity through Cosmological
Surveys
Yashar Hezaveh
Mapping the Small-Scale Structure of Dark
Matter Halos with Strong Gravitational
Lensing

17 :30
to
19 :00

19 :30
to
21 :00

THIRTY METER TELESCOPE RECEPTION – Salle des Plaines
Hosts: Luc Simard & the TMT team

An opportunity to hear about the latest status with TMT, Q&A and informal discussions. Hosted
beverages (open bar) & appetizers provided!

CONFÉRENCE PUBLIQUE
Amphithéâtre Hydro-Québec, Pavillon Desjardins, Université Laval
Chair: Laurent Drissen

René Doyon
À la recherche de la vie à l’extérieur du système solaire
For more info: goo.gl/BfY43F
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TUESDAY JUNE 10th
8 :30

PLENARY SESSION II – Salle des Plaines

8:45

KEYNOTE SPEAKERS

Chair: James Wadsley

Lisa Kewley
Galaxy Evolution in 3D
Christian Iliadis
Nuclear Astrophysics Experiments with High-Intensity Ion and Photon Beams
10:15
10 :45

coffee (Espace des Plaines & Abraham-Martin) & posters (Abraham-Martin)
TELESCOPES & INSTRUMENTATION
Salle des Plaines

INTERSTELLAR MEDIUM
Grande Allée

Chair: Eduardo Hardy

Chair: Doug Johnstone

Markus Kissler-Patig
Gemini Observatory - 2014+
(20 min.)
Doug Simons
CFHT Status Report and Future Plans
(20 min.)
Frédéric Grandmont
Laboratory Characterization of
SITELLE, CFHT's new Hyperspectral
Camera
Étienne Artigau
SPIRou: an Overview of the Science
Capabilities
Alan McConnachie
Introducing the Next Generation of
the CFHT: the Maunakea
Spectroscopic Explorer
Luc Simard
The Thirty-Meter Telescope: Science
and Instrumentation for a Next
Generation Observatory

12:30

Alexandre Alarie
A Multispectral View of the Cygnus
Loop
Norman Murray
Star Formation in Self-Gravitating
Turbulent Fluids
Aaron Boley
High-Temperature Processing of
Solids through Solar Nebular Bow
Shocks
Pierre Fortier
New Observations of High-Galactic
Latitude Molecular Clouds
Joern Geisbuesch
Studying the ISM in the CGPS with
Polarization Gradients
Samantha Benincasa
Simulating Two-Phase Structure in
the Interstellar Medium
Rachel Ward
The Structure and Evolution of
Unbound Star-Forming Molecular
Clouds

lunch

CITA lunch (Salle George V) & CFHT lunch (Salle du Jardin)
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14 :00
to
15 :00

EDUCATION & PUBLIC OUTREACH
Grande Allée

STARS II – Salle des Plaines
Chair: André-Nicolas Chené

Chair: Patrick Hall

Evan O’Connor
Core-Collapse Supernovae Explosions
Zachary Shand
Investigation of the Feasibility of
Supernovae as r-Process Sites Using
the r-Process Code r-Java
Amir Ouyed Hernandez
A Unified Nucleosynthetic Site for the
Production of Heavy Isotopes and
p-Nuclei
Konstantinos Gourgouliatos
Magnetic Evolution of Neutron Stars
towards the Hall Attractor

15:05

15:10

Pierre Chastenay
Misconceptions in Astronomy
(30 min.)
Kelly Lepo
Lessons from the West African
International Summer School for
Young Astronomers
Julie Bolduc-Duval
Discover the Universe: We Help
Teachers and Educators Teach
Astronomy!

PLENARY SESSION III – Salle des Plaines
Chair: Gilles Joncas

QILAK LECTURE

Howard Trottier
The IYA and Beyond at Simon Fraser University

15:40

coffee (Espace des Plaines)

16:00

PRESIDENT’S ADDRESS
&
EXECUTIVE AWARD TO DR. PETER MARTIN

16:30
to
18:00

ANNUAL GENERAL MEETING

BANQUET

Musée National des Beaux-Arts du Québec
19:30
to
21:30

Conference by David St-Jacques (CSA) at 20:30
www.asc-csa.gc.ca/fra/astronautes/biosaintjacques.asp
www.asc-csa.gc.ca/eng/astronauts/biosaintjacques.asp
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WEDNESDAY JUNE 11th
8:45

PLENARY SESSION IV – Salle des Plaines

9:00

KEYNOTE SPEAKERS

Chair: Nicole St-Louis

Kim Venn
Archaeology of the Stars
Ronald Buta
Comprehensive Galaxy Morphology and Classification from the Near to the Far Universe
10:30
11:00

coffee (Espace des Plaines & Abraham-Martin) & posters (Abraham-Martin)
SOLAR SYSTEM & EXOPLANETS
Salle des Plaines

GALAXIES II – Grande Allée
Chair: Pierre Martin

Chair: JJ Kavelaars

Alex Cridland
Predicting the Chemical
Composition of Exoplanets
Donald Morton
Solar Contributions to Climate
Change
Marie-Êve Naud
Discovery of a Planetary-Mass
Companion to a Young M3 Star
Loïc Albert
Transit Spectroscopy of Other
Worlds with NIRISS Onboard
JWST
Jason Rowe
Confirmation of Hundreds of
Extrasolar Planets, Including an
Earth-Sized
12 :15

13:40

13:45

Peter Martin
Quantifying Polarized Thermal Emission from
Galactic Dust using Planck: a Boon for
Galactic Science and Cosmology
Benoit Côté
Stellar Feedback in Semi-Analytical Models of
Galaxy Evolution
Ben Keller
Superbubble Feedback in Galaxy Simulations
Farid Qamar
Environmental Effects on Interacting Galaxy
Pairs in the SDSS
Sébastien Lavoie
Fourier Transform Spectroscopy, Passive
Galaxies and New Perspectives on Cluster
Galaxy Evolution

lunch

Gemini lunch (Salle du Jardin)

PLENARY SESSION V – Salle des Plaines
Chair: René Doyon

DUNLAP LECTURE

Matt Dobbs
Technology-Driven Cosmology Today and Tomorrow
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14 :15

STARS III – Salle des Plaines

14 :25

Chair: Lorne Nelson

Robin Arnason
Challenging Accretion Models for
Very Faint X-ray Transients with
M15 X-3
Gregory Sivakoff
Revealing Radio Emission from the
Prototypical Dwarf Nova, SS Cygni
Erik Madsen
Pulsar Observations with CHIME
Harald Pfeiffer
Numerical Simulations and Analytical
Modeling of Precessing Binary Black
Holes
Alex Tetarenko
A New Perspective on Relativistic Jets
in Galactic Black Hole X-ray Binaries:
Bridging the Gap Between Radio and
IR Regimes
Noemi Giammichele
White Dwarf Asteroseismology:
Probing Deep Into the Interior of
Pulsating White Dwarf Stars

GALAXIES III – Grande Allée
Chair: Jean-René Roy

Nicholas MacDonald
Through the Ring of Fire: A Study of
the Origin of Orphan Gamma-ray
Flares in Blazars
Ivana Damjanov
The Abundance of Compact Massive
Galaxies at Intermediate Redshift
Kazimierz Sliwa
Luminous Infrared Galaxies through
the Eyes of Modern Submillimeter
Interferometers
Andrey Vayner
Constraining the Causes of Dramatic
Variability in Newly Emerged Quasar
Outflows
Sophia Lianou
Dust and Gas in Early-Type Galaxies

15:45

coffee (Espace des Plaines & Abraham-Martin) & posters (Abraham-Martin)

16:10

STUDENT PRIZES & CLOSING – Salle des Plaines
Chair: Hugo Martel
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THURSDAY JUNE 12th
MID TERM REVIEW SESSION
8:30

ORIENTATION
Overview of the MTR process – Rob Thacker (Saint Mary’s University, MTR Panel Chair)

8:40

SESSION I: CURRENT SITUATION AND BACKGROUND
Overview – Greg Fahlman (NRC-Herzberg)
LRPIC Perspective – John Hutchings (NRC-Herzberg)
GAC Perspective – Pauline Barmby (Western University)
JCSA Perspective – Laura Parker (McMaster University)
CDC Perspective – James Wadsley (McMaster University)
Extrasolar Planets – René Doyon (Université de Montréal)

9:50

ALL HANDS DISCUSSION

10:35

break

10:50

SESSION II: UPDATE ON SPACE-BASED FACILITIES
WFIRST/Dark Energy – Mike Hudson (University of Waterloo)
CASTOR – Pat Cote (NRC-Herzberg)
Athena – Luigi Gallo (Saint Mary’s University)
SPICA – David Naylor (University of Lethbridge)
Balloon/Microsat Programs – Barth Netterfield (University of Toronto)
WISH – Marcin Sawicki (Saint Mary’s University)

11:45

ALL HANDS DISCUSSION

12:30

lunch (catered) & extension of discussion

13:30

SESSION III: UPDATE ON GROUND-BASED FACILITIES
TMT – Ernie Seaquist (University of Toronto)
SKA – Sean Dougherty (NRC)
CCAT – Tracy Webb (McGill University)
JCMT update – Scott Chapman (Dalhousie University)
CFHT: New Instruments and MSE – Doug Simons (CFHT Corporation)
Maunakea collaborative opportunities – Alan McConnachie (NRC-Herzberg)
Gemini update – Stéphanie Côté (NRC-Herzberg)
Arctic – Eric Steinbring (NRC-Herzberg)

14:30
to
16:00

ALL HANDS DISCUSSION
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LIST OF PARTICIPANTS
NAME
Alexandre ALARIE
Loïc ALBERT
Robin ARNASON
Étienne ARTIGAU
Michael BALOGH
Rennan BARKANA
Pauline BARMBY
Frédérique BARON
Pierre BASTIEN
Sylvie F. BEAULIEU
Samantha BENINCASA
Pierre BERGERON
Robert BERNIER
Antoine BILODEAU
David BOHLENDER
Julie BOLDUC-DUVAL
Aaron BOLEY
Ermanno BORRA
Volker BROMM
Todd BURDULLIS
Ronald BUTA
Christian CARLES
Jonathan CARRICK
Laura S. CHAJET
Pierre CHASTENAY
Mike CHEN
André-Nicolas CHENÉ
Lorraine CHRÉTIEN
Benoit CÔTÉ
Stéphanie CÔTÉ
Simon COUDÉ
Stéphane COURTEAU
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David CRAMPTON
Alex CRIDLAND
Bryce CROLL
Ivana DAMJANOV
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Timothy DAVIDGE
Gary DAVIS
Anna DELAHAYE
William DESCHÊNES

AFFILIATION
Université Laval
Université de Montréal, CRAQ, OMM
University of Alberta
Université de Montréal
University of Waterloo
Tel Aviv University
Western University
Université de Montréal
Université de Montréal
University of Waterloo
McMaster University
Université de Montréal
Thirty Meter Telescope
Université Laval
NRC Herzberg
Discover the Universe
University of British Columbia
Université Laval
University of Texas at Austin
CFHT
University of Alabama
Université Laval
University of Waterloo
York University
Université du Québec à Montréal
University of Victoria
Gemini North Observatory
Université Laval
Université Laval
NRC Herzberg
Université de Montréal
Queen’s University
NRC Herzberg
NRC Herzberg
McMaster University
MIT
Harvard-Smithsonian Center for Astrophysics
Queen’s University/Royal Military College
Dominion Astrophysical Observatory
Joint Astronomy Centre
McGill University
Université Laval
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Daniel DEVOST
James DI FRANCESCO
Matt DOBBS
René DOYON
Zachary DRAPER
Laurent DRISSEN
Mike Tommy DUCHESNE
Patrick DUFOUR
Jean DUPUIS
Daniel DURAND
Gwendolyn EADIE
Seth EPPS
Gregory FAHLMAN
Laura FERRARESE
Mike FICH
Gilles FONTAINE
Pierre FORTIER
Sarah GALLAGHER
Séverin GAUDET
Joern GEISBUESCH
Cynthia GENEST-BEAULIEU
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Noemi GIAMMICHELE
Percy GOMEZ
Konstantinos GOURGOULIATOS
Frédéric GRANDMONT
Stephen GWYN
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Dave HANES
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Olivier HERNANDEZ
Jim HESSER
Yashar HEZAVEH
Clare HIGGS
Kelsey HOFFMAN
Martin HOUDE
Mike HUDSON
John HUTCHINGS
Christian ILIADIS
Ben JACKEL
Doug JOHNSTONE

CFHT
National Research Council of Canada
McGill University
Université de Montréal
University of Victoria
Université Laval
Université Laval
Université de Montréal
Agence spatiale canadienne
National Research Council Canada
McMaster University
University of Waterloo
National Research Council
National Research Council of Canada
University of Waterloo
Université de Montréal
Université Laval
Western University
NRC Herzberg
NRC DRAO
Université de Montréal
Western University
Université de Montréal
Gemini Observatory
McGill University
ABB Canada
CADC
Canada Science and Technology Museum
York University
Queen’s University
NRAO-AUI Chile
McMaster University
University of Waterloo
University of Alberta
Université de Montréal - OMM
National Research Council
Stanford University (KIPAC)
University of Victoria
SETI/NASA-Ames
University of Western Ontario
University of Waterloo
NRC Herzberg
University of North Carolina at Chapel Hill
McMaster University
Joint Astronomy Centre
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Gandhali JOSHI
Issouf KAFANDO
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Prime KARERA
JJ KAVELAARS
Ben KELLER
Lisa KEWLEY
Viktor KHALACK
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Aaron MAXWELL
Alan MCCONNACHIE
William MCCUTCHEON
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Stefan MOCHNACKI
Angus MOK
Donald MORTON
Ismaël MOUMEN
Jean-Michel MUGNES

Université Laval
Western University
McMaster University
Université Laval
STScI
Université Laval
NRC Herzberg
McMaster University
Australian National University
Université de Moncton
NRC-Herzberg
Gemini Observatory
Université de Montréal
Université de Montréal
Canadian Space Agency
ABB Canada
University of Victoria
Queen’s University / RMC
University of Toronto
Queen’s University
Western University
Mount Allison University
Caltech-JPL
University of British Columbia
Boston University
McGill University
McMaster University
University of Victoria
CFHT
ABB Canada
CFHT
Université Laval
CITA/Dunlap Institute, University of Toronto
University of Hawaii at Hilo
Université Laval
University of British Columbia
McMaster University
NRC Herzberg
University of British Columbia
McMaster University
University of Toronto
McMaster University
National Research Council, Herzberg Program
Université Laval
Université Laval
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Lorne NELSON
Magdalen NORMANDEAU
Evan O’CONNOR
Vinicius OLIVEIRA
Alain OUELLET
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Laurie ROUSSEAU-NEPTON
Jason ROWE
Neil ROWLANDS
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Maximilien SCHIRM
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Alison SILLS
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Doug SIMONS
Gregory SIVAKOFF
Warren SKIDMORE
Kazimierz SLIWA
Locke SPENCER

CITA
Université de Montréal
University of British Columbia
Université de Montréal
University of Lethbridge
McMaster University
Bishop’s University
University of New Brunswick
CITA
Université Laval
Canadian Space Agency
University of Calgary
University of British Columbia
McMaster University
CITA, University of Toronto
Université Laval
University of Leeds, MPE
Trent University
ACURA
Université Laval
University of British Columbia
Université Laval
Université Laval
York University
Université de Montréal
Université Laval
NASA-Ames / SETI Institute
COM DEV Ltd.
Université Laval
McMaster University
CASCA Press Officer
Saint Mary’s University
Canadian Astronomy Data Centre
McMaster University
McGill University
University of Toronto
University of Calgary
Queen’s University
McMaster University
NRC Herzberg
CFHT
University of Alberta
Thirty Meter Telescope
McMaster University
University of Lethbridge
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TMT / Caltech
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NRC Herzberg
University of Alberta
University of Alberta
Saint Mary’s University
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Université de Montréal
Simon Fraser University
Université Laval
Université de Montréal
University of Waterloo
University of Toronto
University of Waterloo
University of Toronto
University of Victoria
RMC
McMaster University
McMaster University
Université Laval
NRC Herzberg
McMaster University
McMaster University
University of Moncton
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16

À LA RECHERCHE DE LA

VIE À L'EXTÉRIEUR DU

SYSTÈME SOLAIRE
conférence publique par

RENÉ DOYON
directeur de l’Observatoire du Mont-Mégantic

To get to Université Laval from the Hotel:
Take the 800 or 801 bus route from the
René-Lévesque Est / Jean-Jacques-Bertrand
station, towards Pointe de Ste-Foy
Bus fare is 3.25$
After about 15 minutes you will arive at the
University station.
The talk takes place in the building directly
to the south of where you will exit the Bus.

9 juin 2014 · 19h30
Salle Hydro-Québec
Pavillon Alphonse-Desjardins
Université Laval

Space optics probing the universeTM

ABB Inc. (Canada) designs, manufactures, and markets
high-performance optical sensors for industrial processes,
scientific applications, defense and security, space, and
environmental markets. As the largest Canadian industrial
R&D group dedicated to optical sensor development for
space, ABB is committed to support astronomers in their
quest of understanding our universe.
Learn more at www.abb.com/analytical

SITELLE: CFHT’s future wide-field
imaging spectrograph

ABB Analytical Measurements
585 boulevard Charest E., suite 300
Quebec, Quebec G1K 9H4 Canada
Frederic Grandmont: +1 418-877-2944, ext., ext.318
Email: Frederic.j.grandmont@ca.abb.com
Jacques Giroux:+1 418-877-8113
Email: Jacques.g.giroux@ca.abb.com
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TALK ABSTRACTS
Invited Speakers
Monday June 9th
How to observe cosmic heating and reionization due to the first stars
Rennan Barkana, Tel-Aviv University – 8:45
One of the exciting frontiers in astronomy is the era of the formation of the first stars. Since the Universe was filled
with hydrogen atoms at that time, the most promising method for observing this epoch is via the prominent 21-cm
line of hydrogen. Several international groups have begun operating new arrays of radio telescopes, hoping to open
this new observational window on the early Universe. The common view has been that they can only search for cosmic
reionization (in which radiation from stars broke up the intergalactic hydrogen atoms), while other cosmic events
occurred too early to see. However, we recently overturned this long-held view, arguing for a late and uniform heating
given the hard spectrum expected for the sources of X-ray heating (most likely some of the first black-hole binaries).
Cosmic heating therefore imprints a clear, previously unexpected signature in radio waves, perhaps within reach of
current arrays (and certainly the SKA).

The First Stars and Galaxies: The Run-up to the JWST
Volker Bromm, University of Texas at Austin – 9:30
How and when did the cosmic dark ages end? I present simulations of the formation of the first stars and galaxies,
discuss their feedback on the intergalactic medium, and describe ways to probe their signature with next generation
facilities. I will identify the key processes and outline the major remaining uncertainties.

Molecular Tracers of Low Velocity Shocks in Molecular Clouds
Andy Pon (University of Leeds; MPE), Doug Johnstone (NRC-HIA; Joint Astronomy Center; University of Victoria),
Michael Kaufman (San Jose State University; NASA Ames), Paola Caselli (MPE) and Jonathan C. Tan (University of
Florida) – 10:45
Molecular clouds contain supersonic turbulence, which should decay on the order of a crossing time. We have run
numerical models for the type of shock expected to be generated by turbulence in molecular clouds and, by estimating
the typical turbulent energy dissipation rate, we have predicted the shock emission expected to come from a
molecular cloud. We find that CO is the primary coolant in these low velocity shocks and we predict that mid-J CO
lines (J = 6 to 5 and higher) should trace the shocked gas in a molecular cloud. We present Herschel observations of
mid-J CO lines towards both a low mass star forming region and four quiescent cores embedded in IRDCs and show
that there must be a hot gas component within some of these regions.

Observing White Dwarfs with the Hubble Space Telescope
Harvey Richer – 11:15
Since HST cycle 1 (1986, delayed until 1994), groups that I have been associated with have been observing the stellar
populations in globular star clusters. In recent years, we have been concentrating on the white dwarfs in these
systems. In this talk I provide some highlights of this work over the past two decades. In particular, some critical tests
of white dwarf cooling will be presented. The cooling of these stars is then used to arrive at the ages of globular star
clusters which are important components in understanding the formation and early evolution of galaxies. A novel use
of white dwarfs to determine the diffusion time in a globular cluster will be discussed and the relation between the
mass of a white dwarf and its main sequence precursor will also be highlighted. This latter topic is of some
importance in understanding the chemical evolution of galaxies.
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Au Revoir, JCMT
Gary Davis (Joint Astronomy Centre) – 11 :45
Canada joined the James Clerk Maxwell Telescope in 1989 as a 25% partner. For the ensuing quarter century, the
Canadian community has had access to the world's most advanced and productive submillimetre observatory,
triggering a massive growth in submillimetre astronomy across the country and providing a springboard for
subsequent participation in ALMA, Herschel and BLAST. Regrettably, this is coming to an end as Canada's
investment in offshore telescopes evolves. In recognition of NRC's planned withdrawal from the JCMT partnership on
30th September 2014, I will provide a historical summary of Canada's contributions to the JCMT, the impact of the
JCMT on Canadian astronomy, and a look at the future prospects (possibly including a continuing Canadian role) for
this remarkable observatory.

Conférence Publique
19:30 à l’Université Laval
Salle Hydro-Québec, Pavillon Desjardins

À la recherche de la vie à l'extérieur du Système Solaire
René Doyon, directeur de l'Observatoire du Mont Mégantic
Les progrès fulgurants de l’astrophysique des vingt dernières années confirment sans équivoque qu’une fraction
importante des étoiles dans le voisinage du soleil sont entourées de planètes semblables à celles de notre système
solaire. Nous avons même identifié des petites planètes rocheuses potentiellement habitables, c’est-à-dire des
planètes où la température de surface y est suffisamment élevée pour maintenir l’eau sous forme liquide.
Dans un horizon de moins d’une décennie, le développement des grands observatoires terrestres et spatiaux
permettra non seulement d’identifier les planètes habitables les plus rapprochées du soleil mais aussi de détecter et
mesurer la composition chimique de la fine atmosphère de ces planètes, à la recherche de vapeur d’eau et autres
molécules comme l’oxygène et le méthane qui indiquent la présence d’activité biologique.
La réalité dépasse maintenant la science-fiction : l’humanité atteindra bientôt la maturité technologique lui
permettant de répondre à cette grande question qui nous tenaille depuis des siècles : Sommes-nous seuls dans
l’Univers?

Tuesday June 10th
Galaxy Evolution in 3D
Lisa Kewley – 8:45
Throughout the history of the universe, shocks and large-scale gas flows have moulded the arms of spiral galaxies,
formed the bulges of the most massive galaxies in the universe, fed supermassive black holes in the centres of
galaxies, fuelled generation upon generation of new stars, and enriched the intergalactic medium with metals. I will
discuss our current understanding of the relationship between galactic-scale outflows, star-formation, and active
galactic nuclei. I will present the latest results from our large integral field surveys of nearby and high redshift
galaxies which aim to reveal the relationship between galactic-scale outflows, star-formation, and active galactic
nuclei in galaxies as a function of environment and redshift.
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Nuclear Astrophysics Experiments with High-Intensity Ion and Photon Beams
Christian Iliadis – 9:30
Nuclear astrophysics constitutes a multidisciplinary crucible of knowledge addressing key questions in fundamental
research, ranging from the age of the Universe to the origin of cosmic rays, from supernova explosion mechanisms to
the origin of the solar system.
This talk will present recent results of nuclear astrophysics measurements performed at the Triangle Universities
Nuclear Laboratory using high-intensity proton beams (at the LENA facility) and mono-energetic gamma-ray beams
(at the HIgS facility). Astrophysical implications for our understanding of AGB stars, classical novae, and the sprocess will be discussed.

The IYA and Beyond at Simon Fraser University
Howard Trottier – 15:10
Simon Fraser University has a long and successful history of public science outreach that has been made possible by
an unusally dedicated community of students, staff, and faculty. The arrival of the 2009 International Year of
Astronomy dovetailed with other fortuitous circumstances to propel the SFU outreach program in new directions that
have energized the campus community, and that promise to have a lasting impact on the university's engagement
with the community at large. In this talk I'll give a short history of the IYA at SFU, and a brief look beyond the IYA to
the future of science outreach at SFU.

Wednesday June 11th
Archaeology of the Stars
Kim Venn – 9:00
The most metal-poor star yet found was announced in Feb 2014, with a metallicity that is 100 times lower than
previously known, and 10 million times lower than in the Sun. These jewels are thought to be related to the earliest
stages of the formation and evolution of the Universe, and therefore studies of their properties complement analyses
of the high redshift Universe.
However, these stars are rare and require large spectroscopic surveys to find, confirm, and determine their
characteristics. Stellar spectroscopic surveys can also address questions such as:
1.
2.
3.
4.

How do Galactic disks form?
How old is the Galactic halo?
Are there minority (old, metal-poor, or accreted) populations in the Galactic Bulge?
Is the Solar system unusual?

In this talk, I shall review some of the early data results from the current stellar spectroscopic surveys (such as SDSSAPOGEE, GALAH, and ESO-Gaia), and discuss prospects for stellar archaeology in the next decade, such as
reconstructing the lost stellar substructures of the early Milky Way to obtain a detailed physical picture of its
formation and evolution.
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Comprehensive Galaxy Morphology and Classification from the Near to the Far Universe
Ronald Buta (University of Alabama) – 9:45
For almost a century, galaxy morphology and classification have been considered an essential step in understanding
how galaxies formed and have evolved over time. Galaxy morphology is rich in details that are clues to the internal
and external physical processes that have molded their shapes. It is non-trivial to determine exactly what a given
morphology actually implies about the history of a galaxy, because we only see what is basically a snapshot of any
galaxy. Only by examining the collective morphology of galaxies, the full range of types both near and far, in
conjunction with physical data can we hope to piece together the general evolutionary paths of different classes of
galaxies.
The large amount of high quality imaging available at this time makes it possible to take galaxy morphology to realms
it has not been taken before. In my presentation, I want to describe how galaxy classification and morphology are
being used today to learn about galactic star formation history, the development and evolution of structures such as
bars, rings, and lenses, and how a comprehensive approach to classification can be used to try and bridge the gap
between nearby and extremely distant galaxies.

Technology driven cosmology today and tomorrow
Matt Dobbs – 13:45
Technology has driven many recent advances in observational cosmology. Today we are placing stringent constraints
on the origin, evolution and content of the universe through several observational windows. In this talk, I will focus
on present and near term results from cosmic microwave background experiments and look forward to a new era of
21 cm cosmology that will soon be upon us.

Cosmology
Monday June 9th 15:45 to 17:15
Salle des Plaines
The co-evolution of galaxies and their dark matter haloes from the CFHTLenS project
Mike Hudson, CFHTLenS team
Galaxy-galaxy weak lensing is a direct probe of the matter distribution around galaxies. The depth and sky coverage of
the CFHT Legacy Survey yield statistically significant galaxy halo mass measurements over a much wider range of
stellar masses and redshifts (0.2 < z < 0.8) than previous weak lensing studies. We find, for the first time from weak
lensing alone, evidence for significant evolution in the stellar-to-halo mass ratio (SHMR): the peak ratio falls as a
function of cosmic time, and shifts to lower stellar mass haloes. These evolutionary trends are dominated by red
galaxies, and are consistent with a model in which the stellar mass above which star formation is quenched
"downsizes" with cosmic time. In contrast, the SHMR of blue, star-forming galaxies is well fit by a power law that
does not evolve with time. This suggests that blue galaxies form stars at a rate that is balanced with their dark matter
accretion in such a way that they evolve *along* the SHMR. This can be used to constrain the mean star formation
rate of the galaxy population over cosmic time. As a byproduct of this analaysis, I will also show evidence that the
globular cluster population traces the dark matter halo mass.
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From Cusp To Core: Shedding Stellar Light on the Darkness of Matter
Aaron Maxwell, James Wadsley, Hugh Couchman, Sergey Mashchenko, Alison Sills (McMaster University)
It has been well established that there exists a discrepancy between simple theoretical expectations and observations
of dark matter profiles, especially those of dwarf galaxies. The resolution - vigorous star formation within the centres
of dwarf galaxies leads to stellar feedback rapidly heating and re-distributing the dense star forming gas. Since this
gas contributes significantly to the gravitational potential in dwarf galaxies, the peaked dark matter density expected
from pure dark matter simulations can be quickly transformed to the flat density cores observed today. We showed
that this core formation scenario can explain the observation of age and metallicity gradients in Local Group Dwarfs,
and the formation and survival of dwarf galaxy globular clusters, a prominent example being Fornax. Our current
work focuses on the multiple populations observed in most old Galactic globular clusters. If globular clusters form at
the centres of dwarf galaxy progenitors, their orbits will steadily increase in accordance with the growth of the dark
matter core. With each pass through the gas-rich centre of the dwarf, a globular cluster can accrete gas with varying
light element abundances, evident in the multiple populations. We also use analytical arguments to show that star
formation can indeed provide the energy to shape the dark matter structures within dwarf galaxies, contrary to recent
work suggesting the cusp-core tension still exists.

Detection of the missing baryons
Yin-Zhe Ma, Ludovic Van Waerbeke, Gary Hinshaw, Alireza Hojjati and Douglas Scott (University of British
Columbia)
Previous studies of galaxy formation have shown that only 10 per cent of the baryons are in compact objects, while 90
per cent of them are missing. Numerical simulation shows that the missing baryons are in a state of diffuse plasma
with temperature 10^5 to 10^7 Kelvin, which is hard to be detected by X-ray observations. In this talk, we present a
halo model description of thermal Sunyaev-Zeldovich–-Lensing cross-correlation, and constrain the diffuse baryon
component with the cross-correlation data obtained from the Canada France Hawaii Lensing Survey (CFHTLenS) and
Planck’s thermal Sunyaev Zeldovich maps. We find that the isothermal beta-model for the gas pressure profile is
consistent with the cross-correlation amplitude and shape, with the 1 and 2 halo terms detected at 3.96σ and 3.67σ
confidence level (CL) respectively. The effective virial temperature of the isothermal gas is found to be in the range
7 × 105 − 3 × 108 𝐾 , and nearly half of the diffuse baryons seem to lie beyond the Virial radius. Our halo model
description and the tSZ-Lensing correlation data sets clearly confirm the detection of diffuse baryons as a warm phase
of intergalactic medium

New constraints on cosmological parameters from the comparison of peculiar velocities with
predictions from 2M++
Jonathan Carrick, Mike Hudson, Stephen Turnbull (University of Waterloo), Guilhem Lavaux (Institut
d'Astrophysique de Paris)
Peculiar velocities are the only probe of the matter distribution on very large scales in the nearby, low-redshift
Universe. While the LCDM model is generally successful, there is some tension between the normalization of the
power spectrum of density fluctuations on large scales (via bulk flows), those on smaller scales (via infall into
superclusters), and those recently obtained via Planck and WMAP. We present updated constraints on the parameter
space of the matter density and root mean-square density contrast within an 8 Mpc/h sphere. These constraints are
obtained from the comparison of observed peculiar velocities with the predictions from a recently-constructed deep
galaxy redshift compilation, 2M++, which draws from 6df, SDSS and 2MRS redshift surveys (Lavaux & Hudson 2011).
The velocity of the Local Group as predicted from 2M++ is in excellent agreement with the direction of the dipole
observed in the CMB (within ~10 degrees), however, the amplitude falls short by ~150 km/s, suggesting that either
there are significant density fluctuations on scales > 200 Mpc/h, or that the linear biasing model is not accurately
predicting the mass density field within 200 Mpc/h.
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Testing gravity through cosmological surveys
Ali Narimani, Douglas Scott (University of British Columbia)
General relativity (GR) has proven to be an extremely successful theory for explaining a wide range of observations,
from the solar system up to galaxy scales, and from low energy phenomena to pulsars and black holes. However, both
theoretical demands for a more complete theory, and observational puzzles, such as dark energy and dark matter,
have motivated researchers to construct models that modify the physics of GR. This talk will discuss generic
parameterizations of modified gravity models that help to characterize the effects of such modifications on
cosmological solutions. Empirical constraints from the cosmic microwave background anisotropies, baryon acoustic
oscillations, gravitational lensing and other cosmological probes can be used to test modifications to GR on the largest
accessible scales. Specific examples will be used to highlight more general features of these constraints, which
physically come from geometry, perturbation growth, scale-dependence, time-dependent equations of state, etc. With
a careful scheme to categorize different kinds of deviation from GR, we should be able to interpret constraints coming
from future experimental results.

Mapping the small-scale structure of dark matter halos with strong gravitational lensing
Yashar Hezaveh (KIPAC - Stanford University)
The Lambda Cold Dark Matter (LCDM) cosmological model, has been remarkably successful at explaining the
observed large-scale structure of the universe which has been measured using various probes (e.g. CMB, BAO, weak
lensing, etc.). The distribution of dark matter on sub-galactic scales, however, is not well-understood and its
consistency with LCDM predictions is unclear. In this talk I will explain the methods that we have recently developed
to map the small-scale distribution of dark matter halos using strong gravitational lensing. I will give a summary of
our ongoing observational campaign to use ALMA and the large sample of newly discovered strong gravitational
lenses to measure the abundance of galactic subhalos and the power spectrum of density fluctuations on sub-galactic
scales to provide invaluable information about the nature of dark matter.

Education & Public Outreach
Tuesday June 10th 14:00 to 15:00
Grande Allée
Misconceptions in Astronomy
Pierre Chastenay
People entering our classrooms are not empty vessels waiting for us to pour knowledge in. On the contrary, they carry
personal models and explanations about the workings of the world around them, naïve theories that they constructed
from early childhood, and that are often at odds with the scientific models. These so-called misconceptions are
especially common in astronomy, and research in Science Education shows that they resist traditional schooling. So,
what to do about misconceptions and how to address them? The first step is to acknowledge these misconceptions in
the classroom, embrace them as the only intellectual tools learners have at their disposal to make sense of the world,
but also show their limits and inconsistencies, compared to the more intelligible, plausible and fruitful scientific
models.
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Lessons from the West African International Summer School for Young Astronomers
Kelly Lepo, Jielai Zhang, Hedi White (University of Toronto), Linda Strubbe, (CITA)
In October 2013 over 75 undergraduate science students and teachers from Nigeria and Ghana attended the West
African International Summer School for Young Astronomers. The school was organized by a post doctoral fellow and
three graduate students from the University of Toronto, along with staff from the Nigerian National Space Research
and Development Agency. Instructors led activities which taught astronomy content and promoted students’ technical
skills and self-identity as scientists. I will discuss the innovative, inquiry-based, active learning techniques used in the
school and share results from the qualitative and quantitative evaluations of student performance. I will also discuss
the logistical difficulties and cultural differences that made planning a summer school in a developing country
challenging.

Discover the Universe: We help teachers and educators teach astronomy!
Julie Bolduc-Duval (Discover the Universe)

Discover the Universe is an online astronomy training program for teachers and informal educators all across Canada.
Our workshops and webinars, which are free and offered in both languages, have reached over 750 participants since
2011. I will present the project and describe how you can get involved as a volunteer and as a guest speaker. Discover
the Universe is offered by CASCA, the Royal Astronomical Society of Canada (RASC) and the Fédération des
astronomes amateurs du Québec (FAAQ).

Galaxies I
Monday June 9th 13:15 to 15:15
Grande Allée
Measuring the Masses of Galaxies: Tests of Bayesian mass estimation
Gwendolyn Eadie (McMaster University), R. M. Arnason (1), G. R. Sivakoff (1), C. O. Heinke (1), H. Cohn (2), & P.
Lugger (2) (1) University of Alberta (2) Indiana University
The total mass and mass profile are the most fundamental properties of a galaxy, driving its evolution from earliest
stages. Thus, mass measurements of galaxies place strong constraints on galactic evolution models and cosmological
simulations of dark matter halos in the universe. A powerful method to measure the mass profile is through the
velocities of tracer particles distributed through its halo (such as halo stars or globular clusters), but transforming this
kind of data accurately to a mass profile M(r) is not a trivial problem. In particular, I will discuss the effects that
limited or incomplete data have on the analysis --- for example, what biases occur when complete 3D space motions
for the particles are not available? And is there an optimum way to deal with incomplete data? To investigate such
biases, I analyze simulated kinematic data sets in an isotropic Hernquist model. To deal with unknown velocity
components, I create a hybrid-Gibbs sampler that treats the unknown motions as parameters in the model. The
software I developed for this work will soon be available as an open source package as part of the R Project for
Statistical Computing.

23

CASCA 2014
Validation of optimized population synthesis and investigation of isochrone consistency using
Galactic globular clusters
Stéphane Courteau (1), C. Barber, S. Hills, J. Roediger (1), R.P. Schiavon (2), T. von Hippel (3), A. Geller (4) [1.
Queen's University; 2. LJMU; 3. ERAU; 4. Northwestern Univ.]
We present the first validation of population synthesis via nonlinear bound-constrained optimisation of stellar
populations based upon optical spectra of mock stellar systems and observed Galactic Globular Clusters (GGCs). We
demonstrate that optimized population synthesis provides a reliable empirical method to extract the relative mix of
stellar evolutionary stages and the distribution of atmospheric parameters within unresolved stellar systems. For 24
GGCs, the contribution to integrated light by stars in various evolutionary stages as determined by our synthesis is in
excellent agreement with expectations from deep HST/ACS colour magnitude diagrams. However, we caution about
the consistency and reliability of fitting different stellar evolution models to various combinations of optical and nearIR photometry for any given stellar system.

An extremely optically dim gas-rich tidal feature in NGC 871/7
Karen Lee-Waddell (Queen's University / RMC), Kristine Spekkens (RMC), Jean-Charles Cuillandre (CFHT), John
Cannon (Macalester), Martha P. Haynes (Cornell), Jonathan Sick (Queen’s), Poonam Chandra (NCRA), Narendra
Nath Patra (NCRA), Sabrina Stierwalt (UVa), and Riccardo Giovanelli (Cornell)
We present GMRT HI observations and deep CFHT optical images of the gas-rich interacting group NGC 871/7. This
group harbours an intriguing HI feature, AGC 749170, that has an HI mass of 10^9.1 M_sol, a dynamical-to-gas mass
ratio of ~1 and no optical counterpart in previous optical imaging. However, we do detect a faint feature in our g’- and
r’-band CFHT data; if it is physically associated with AGC 749170, the latter has M/L_g > 1000 M_sol/L_sol as well
as a higher metallicity and a significantly younger stellar population than the other group members. These properties,
as well as its spectral and spatial location with respect to its suspected parent galaxies, strongly indicate a tidal origin
for AGC 749170. The HI properties of AGC 749170 resemble those of other dark or dim clouds that have been found in
groups. We suggest that these clouds represent a class of relatively long-lived, HI-rich tidal remnants that survive in
intermediate-density environments.

Staring into the Whirlpool with Herschel: SPIRE-FTS Observations of Warm Molecular Gas in
M51
Maximilien Schirm, Christine D. Wilson (McMaster University)
The Whirlpool galaxy (M51, NGC 5194) is a nearby (~9.9 Mpc), grand-design spiral galaxy, and is a unique system in
which to study star formation along with molecular gas heating and cooling. Its Seyfert-2 nucleus provides a perfect
comparison for the star formation molecular gas located in the spiral arms. Furthermore, the ongoing interaction with
the nearby irregular galaxy NGC 5195 likely contributes to an increased star formation rate throughout the system.
We will present observations of M51 from the Herschel Space Observatory, using the SPIRE Fourier Transform
Spectrometer, of CO and [CI], both of which trace a combination of cold and warm molecular gas throughout the
system. We supplement these observations with ground based observations of CO and perform a radiative transfer
analysis of the molecular gas in the galaxy, highlighting the nucleus along with several bright star forming regions.
Assuming a single component to the molecular gas, the CO and [CI] spectral line energy distributions suggest that the
emission is dominated by warm (~ 100 - 200 K), diffuse (~a few hundred cm^-3) molecular gas. We will discuss the
possible sources of heating to this warm molecular gas, including mechanical heating, heating due to the central
active galactic nucleus, and heating from massive stars which result in photon dominated regions. Finally, we will
compare the physical state of the molecular gas along with the sources of heating and cooling in M51 to other star
formation dominated galaxies in our sample, including M82, M83, Arp220 and NGC 4038/39.
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Spiral galaxy evolution as seen with SpIOMM
Laurie Rousseau-Nepton, Carmelle Robert (Université Laval)
With SpIOMM, the Imaging Fourier transform spectrometer of the Observatoire du Mont-Mégantic, we obtained
simultaneously thousands of spectra over the whole surface of 7 nearby spiral galaxies. These data are ideal to study
the emission lines in the visible from the bright HII regions. Our sample of galaxies contains different morphology
types, from Sb to Sd, and includes barred and non barred spirals. For these objects, we measured the size and
luminosity of the ionized regions, as well as the gas metallicity and density. Among others, we looked for gradients
along the galaxy radius and searched for relations with the galaxy structures (arms and bar) and with the galaxy
morphology. These first results represent important clues in a project aiming at a detailed study of stellar populations
that will be used to rebuild the history of spiral galaxies and to identify the relative importance and efficiency of the
different mechanisms responsible for their evolution.

The youngest massive star clusters near the centers of galaxies
Sherry Yeh (Subaru Telescope), Chao-Wei Tsai (Caltech/JPL) Tom Geballe (Gemini North)
We present a straightforward approach to study the youngest (<3Myr) and highly obscured clusters in ground-based
MIR observations. The Kennicutt-Schmitt Law does not necessarily operate near the centers of galaxies (CoGs), and
the universality of the cluster formation efficiency (CFE) is yet to be validated. Ground-based [NeII] imaging is free
from extinction, and it simultaneously delivers high angular resolution and recovers extended emission, critical for
surveying CFEs consistently. We mapped the nucleus of NGC 6946 in [NeII] using Subaru Telescope. By comparing
the [NeII] emission of young massive clusters (YMCs) 10^4 to 10^5 Msun and extended features, we estimated the
CFE to be ∼13%, similar to that found in other environments. We will observe YMCs in 4 more galaxies, and
spectroscopic followups will constrain the ages and densities of YMCs and HII regions, revealing how stellar feedback
couples with the environment, and whether YMCs form in situ or via migration near CoGs.

Galaxies II
Wednesday June 11th 11:00 to 12:15
Grande Allée
Quantifying polarized thermal emission from Galactic dust using Planck: a boon for Galactic
science and cosmology
Peter Martin (CITA/Dunlap Institute, U. Toronto), Planck Collaboration
Planck has mapped polarized thermal emission from Galactic dust in the submillimetre over the entire sky. Direct
quantitative comparisons with optical interstellar polarization on the same lines of sight reveal the need for revised
dust models even in the diffuse interstellar medium. From the orientation of the polarization, both the large-scale
pattern of the Galactic magnetic field and its fluctuations induced by turbulence are revealed. Planck’s original
scientific objectives regarding primordial B-modes in the CMB are ambitious. Polarized dust emission is an unwanted
foreground but various properties directly measured by Planck, including the power spectrum in the submillimetre
and the frequency dependence, can help to mitigate contamination of the cosmological B-mode signal.

Stellar feedback in semi-analytical models of galaxy evolution
Benoit Côté, Hugo Martel, Laurent Drissen (Université Laval)
Stellar feedback is an essential part of any numerical models that aim to reproduce the evolution of galaxies. Without
feedback, models produce too many stars compared to observations. Semi-analytical models usually use galactic
outflows as feedback to limit the amount of gas available to form stars. However, the strength of this feedback is
generally set by a parameter that is constant throughout the calculations. Within the classical semi-analytical
framework, we introduced the physics of interstellar bubbles in order to treat galactic outflows in a more realistic way.
We follow in time the size of bubbles and the amount of thermal energy gained from stars and lost by radiative
cooling. With this model, the efficiency of stellar feedback changes over time and depends on the physical conditions
of galaxies.
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Superbubble Feedback in Galaxy Simulations
Ben Keller, J. Wadsley, S.M. Benincasa, H.M.P Couchman (McMaster University)
We present a superbubble-based stellar feedback model. Superbubbles driven by clustered massive stars evaporate a
fraction of the swept-up shells into their hot interior. We simulate superbubbles by including thermal conduction,
sub-grid evaporation, and a brief multiphase treatment at lower resolutions. Previous models typically heated too
much mass, producing a hot ISM below 10^6K that cools away feedback energy unless ad-hoc cooling suppression is
applied. The physics of thermal conduction sets the amount of gas heated by feedback, avoiding additional free
parameters. We use SPH simulations to show that this model is insensitive to resolution and can produce Milky Way
and dwarf galaxy analogues with Kennicutt-Schmidt star formation rate laws and strong outflows.

Environmental Effects on Interacting Galaxy Pairs in the SDSS
Farid Qamar, David Patton (Trent University)
Many studies have focused on the effects of the environment on galaxy interactions. The majority of those studies
define galaxy pairs as those with projected separation rp < 80 kpc and relative velocities Δv < 500 km s-1. Patton et al.
(2013) showed that SFR enhancement in SDSS DR7 interacting pairs can be seen for interactions with separations up
to ~150 kpc. Motivated by this finding, and the varying distributions of properties between the galaxies in different
environments, rather than rigid rp and Δv cuts we redefine what constitutes an interacting galaxy pair using binding
energies. Combined with an appropriate control matching method to eliminate sources of bias, and an environmental
classification based on dark matter halo masses obtained from the Yang et al. (2007) catalogue, we disentangle the
small-scale effects of the interactions from the large-scale effects of the environments on the interacting galaxies’
properties.

Fourier Transform Spectroscopy, passive galaxies and new perspectives on cluster galaxy
evolution
Sébastien Lavoie (University of Victoria)
With their large FOV and throughput, imaging Fourier transform spectrometers (iFTS) are powerful instruments to
study single extended objects as well as groups of multiple sources. We present results from the iFTS SpIOMM at the
Observatoire du Mont-Mégantic demonstrating the novel use of iFTS to study the spectroscopic gradient of
absorption lines in the massive elliptical galaxy M87.
Later this year, the new iFTS SITELLE is to be delivered at the CFHT. Its high quality optics and filters, combined
with the larger 3.6m mirror and better seeing, will provide both a resolved view of local passive galaxies and a
powerful spectroscopic engine to study galaxies in intermediate redshift clusters.
We intend to exploit the high efficiency of SITELLE to obtain spectra of the members of a large sample of X-ray
clusters from the XXL survey. A large, well controlled sample is very important to study such tenuous effects as the
spectroscopic quenching signature in green valley galaxies and the influence of dynamical structure on member
galaxy evolution.
We introduce the properties of the XXL survey and the opportunities for learning about clusters evolution by
presenting a spectroscopic and photometric study of the brightest cluster galaxies (BCGs) in the sample of 100
brightest X-ray clusters in XXL.
We demonstrate that the properties of BCGs in clusters are closely related to multiple tracers of the cluster
environment including X-ray morphology (the presence of cool cores) and dynamical state (active cluster-cluster
merging).
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Galaxies III
Wednesday June 11th 14:15 to 15:45
Grande Allée
Through the Ring of Fire: A Study of the Origin of Orphan Gamma-ray Flares in Blazars
Nicholas MacDonald, Alan Marscher, Svetlana Jorstad (Boston University and St. Petersburg University)
Manasvita Joshi (Boston University)
Blazars exhibit flares across the electromagnetic spectrum. Many gamma-ray flares are highly correlated with flares
detected at optical wavelengths; however, a small subset appear to occur in isolation, with no counterpart in the other
wave bands. These "orphan" gamma-ray flares challenge current models of blazar variability, most of which are
unable to reproduce this type of behavior. We present numerical calculations of the time variable emission of a blazar
based on a proposal by Marscher et al. (2010) to explain such events. In this model, a plasmoid ("blob") consisting of
a power-law distribution of electrons propagates relativistically along the spine of a blazar jet and passes through a
synchrotron emitting ring of electrons representing a shocked portion of the jet sheath. This ring supplies a source of
seed photons that are inverse-Compton scattered by the electrons in the moving blob. As the blob approaches the
ring, the photon density in the co-moving frame of the plasma increases, resulting in an orphan gamma-ray flare that
then dissipates as the blob passes through and then moves away from the ring. The model includes the effects of
radiative cooling and a spatially varying magnetic field. Support for the plausibility of this model is provided by
observations by Marscher et al. (2010) of an isolated gamma-ray flare that was correlated with the passage of a
superluminal knot through the inner jet of quasar PKS 1510-089. Synthetic light-curves produced by this new model
are compared to the observed light-curves from this event. In addition, we present polarimetric observations that
point to the existence of a jet sheath in the quasar 3C 273. A rough estimate of the bolometric luminosity of the sheath
results in a value of ~1045 erg s-1 (~ 10% of the jet luminosity). This inferred sheath luminosity indicates that the jet
sheath in 3C 273 can provide a significant source of seed photons that need to be taken into account when modeling
the non-thermal emission due to inverse-Compton scattering processes.

The Abundance of Compact Massive Galaxies at Intermediate Redshift
Ivana Damjanov (Harvard-Smithsonian Center for Astrophysics), Margaret J. Geller, Ho Seong Hwang, Igor
Chilingarian (Smithsonian Astrophysical Observatory)
Compact quiescent galaxies ('red nuggets') constitute a large fraction of distant massive quiescent systems, but were
thought to disappear at low redshift. However, recent studies at z~0 have shown that their number density in the
nearby Universe is not well constrained. Furthermore, the link between red nuggets routinely observed at high
redshift and their rare local analogs and/or relics is still missing. We discovered a population of these objects at z~0.4
by searching the SDSS/BOSS database for photometric point sources exhibiting spectroscopic features of redshifted
quiescent galaxies. We combed through the existing high-quality ground-based and HST images in the visible and
near-IR wavelength range to confirm their compactness. Our targets fall in the locus of z~0 and z>1 red nuggets on
the dynamical Fundamental Plane. We report on number densities of compact quiescent galaxies at 0.2<z<0.6, thus
providing an important constraining factor for models of massive galaxy assembly.
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Luminous Infrared Galaxies through the Eyes of Modern Submillimeter Interferometers
Kazimierz Sliwa, Christine Wilson (McMaster University)
Luminous Infrared Galaxies (LIRGs) allow us to study the most extreme modes of star formation in the local
universe. The burst of star formation is believed to be triggered by the merger of two gas-rich galaxies. The
Submillimeter Array (SMA) sample of Wilson et al. (2008) consists of 14 local (D < 200 Mpc) LIRGs of varying
merger stages allowing us to study the evolution of the molecular gas, the fuel for star formation, along the merger
process. We are using high-resolution 12CO and 13CO observations to constrain the physical conditions (temperature,
density, column density, etc.) of the molecular gas of the sample via a radiative transfer analysis. For VV 114, we
obtained new 13CO J=1-0 ALMA observations and combined it with the 13CO J=2-1 SMA observations to constrain the
12CO-to-13CO abundance ratio ([12CO]/[13CO]) of a LIRG for the first time, using high-resolution observations. We find
an unusually high [12CO]/[13CO] ratio, roughly 3 times that of the local ISM value, which may have been caused by an
inflow of pristine molecular gas from the outskirts of the merging systems and/or increased production of 12C from
the ongoing starburst. We will also present new results for NGC 1614, adding new CARMA 12CO and 13CO J=1-0, and
ALMA 12CO J=3-2 and J=6-5 observations into the radiative transfer analysis. We will constrain [12CO]/[13CO] and
measure the highly debated 12CO-to-H2 conversion factor, αCO, to compare to VV 114 and Arp 299. The ALMA 12CO
J=6-5 observations will be used to look for evidence of a hot molecular gas component as seen for other starburst
systems like M82, Arp 220 and the Antennae.

Constraining the Causes of Dramatic Variability in Newly Emerged Quasar Outflows
Andrey Vayner, Paola Rodriguez Hidalgo (University of Toronto), Patrick Hall (York University)
In the local universe strong correlation between stellar mass of galactic bulges and the supermassive black holes at
their centers suggests that the two coevolved together. Quasars tend to be triggered simultaneously with rapid star
formation in their respective host galaxies. We see evidence for outflows near the vicinity of the black hole in a
significant number of quasars through broad (FWHM > 2000 km/s) blue shifted absorption lines in their UV spectra,
indicating material moving as fast as 0.2c. It has been proposed that these winds could insert momentum into the
host galaxy, causing massive outflows on galaxy wide scales, effectively shutting off star formation and giving rise to
present day scaling relations. I will present our latest work on broad-absorption line (BAL) quasars selected from
SDSS that have shown recent emergence of BAL in multiple ionic species. I will show high-resolution (R=40,000)
spectra from the Very Large Telescope (VLT) UVES instrument that traces the rest frame UV portion of the
electromagnetic spectrum for these z=2-4 quasars. Our observations give us better clues about the origin of the
variability as well as several properties of these winds such as their size, composition, metallicities, and limits on their
location relative to the central accretion disc.

Dust and gas in early-type galaxies
Sophia Lianou (Western University), Emmanuel Xilouris (IAASARS, National Observatory of Athens); Suzanne
Madden (CEA, Service d'Astrophysique, Saclay); Pauline Barmby (Western University)
Early-type galaxies hold important clues to how galaxies form and evolve. Their elusive interstellar medium has
become revealed through several dedicated surveys, which detect an appreciable amount of interstellar medium at
any phase looked at thus far and for a significant fraction of early-type galaxies in the local universe. We show results
on the dust and gas properties for a sample of early-type galaxies drawn from the Herschel Reference Survey. The
sample consists of early-type galaxies that are simultaneously detected in sub-millimeter and CO observations.
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Interstellar Medium
Tuesday June 10th 10:45 to 12:30
Grande Allée
A multispectral view of the Cygnus loop
Alexandre Alarie (Université Laval)
The Cygnus Loop is considered to be a prototypical evolved supernova remnant (SNR). With an apparent size of (2.5°
x 3.5°), its old age (~10 000 yr) and its close distance (540 pc), Cygnus Loop is therefore an excellent laboratory to
study the interaction between the shock front and the interstellar medium.
One region is particularly bright (NGC 6992) and we observed it with SpIOMM (an imaging Fourier spectrometer).
We have obtained over a million of spectra inside the spectral range 475-515 nm, 535-640 nm and 648-682 nm. Using
the multipurpose shock/photoionization code MAPPINGS to generate shock models, we explore different shock
parameters in order to reconcile models and observations. An early analysis revealed a perplexing complexity of
shocks interacting with a multiphase interstellar medium. A mixture of steady and unsteady flow models with a wide
range of shock velocities combined with depleted abundances tend to lead to better estimates of the observed lines.

Star formation in self-gravitating turbulent fluids
Norman Murray (CITA), Eve Lee (UC Berkeley), Phil Chang (Univ. Wisconson), Marc-Antoine Miville-Deschenes
(IAS Paris)
I will describe a model of star formation in self-gravitating turbulent gas. I treat the turbulent velocity as a dynamical
variable, and assume that it is adiabatically heated by the collapse. The theory predicts the run of density, infall
velocity, and turbulent velocity, and the rate of star formation. The turbulent pressure is dynamically important at all
radii, a result of the adiabatic heating powered by the collapse. The density is given by a broken power law with a
slope -1.5 at small radii and ~1.7 at large radii. Both the turbulent velocity and the infall velocity decrease with
decreasing radius at large r. The accreted (stellar) mass grows as the square of the time. I will show numerical
simulations that verify the predictions of the theory for the star formation rate, density, radial infall velocity, and
turbulent velocity.

High-temperature Processing of Solids through Solar Nebular Bow Shocks
Aaron Boley (University of British Columbia), Morris, M. A. (ASU); Desch, S. J (ASU)
A fundamental, unsolved problem in solar system formation is explaining the melting and crystallization of
chondrules found in chondritic meteorites. Theoretical models of chondrule melting in nebular shocks have been
shown to be consistent with many aspects of thermal histories inferred for chondrules from laboratory experiments;
but, the mechanism driving these shocks is unknown. Planetesimals and planetary embryos on eccentric orbits can
produce bow shocks as they move supersonically through the disc gas, and are one possible source of chondrulemelting shocks. We investigate chondrule formation in bow shocks around planetoids through three-dimensional
radiation hydrodynamics simulations, and use these calculations to derive a series of predicted cooling curves that
merit investigation in laboratory experiments.
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New Observations of High Galactic Latitude Molecular Clouds
Pierre Fortier, Gilles Joncas (Université Laval)
Understanding the processes related to the formation and evolution of molecular clouds is essential to our
understanding of the ISM at large and of star formation. High galactic latitude clouds are ideal laboratories for
studying the physics of the ISM as only turbulence, magnetic fields and the interstellar radiation come into play.
Using clues from H2 absorption lines in UV and by comparing dust emissions to HI column density, we have probed
the morphology and dynamics of many molecular clouds.

Studying the ISM in the CGPS with polarization gradients
Joern Geisbuesch (NRC-DRAO), Tom Landecker, Roland Kothes (DRAO), Bryan Gaensler (University of Sydney)
The Inter-stellar Medium (ISM) is a complex system with multiple phases. Turbulence plays a major role in nearly all
of them. So far still little is known about the exact nature of turbulence in the fully and partially magneto-ionized
medium in the Galaxy. Here this issue is addressed by making use of the largest purpose-built available data set, the
Canadian Galactic Plane Survey (CGPS). The CGPS is a major effort which aims at studying and understanding the
ISM and Galactic Magnetic Field. The Galactic mid-plane is mapped in total and polarized radio continuum emission
at 1420 MHz at arcminute resolution over an area of ~1300 square degrees. From the data we derive polarization
gradient maps for the entire survey area to study their global and local characteristics. A comparison of polarization
and Rotation Measure gradients is performed. It is shown that Faraday effects are the predominant cause of
polarization gradient structures at 1420MHz. In a resolution study we demonstrate the dependence of the
polarization gradient structure amplitudes apparent on a defined angular scale on the convolving beam and discuss
how due to beam depolarization it is possible to probe ISM turbulence at different distances in a homogeneous ISM.
On suitable patches and scales we utilize higher order moments of the polarization gradient amplitude probability
distribution function to infer the state of turbulence of the magneto-ionic medium. From the CGPS polarization
gradient panorama insights on large-scale properties of turbulence are obtained. Arm inter-arm variations in the
polarization gradient map indicate changes of the spatial scale of turbulent fluctuations and a correlation with the
line-of-sight polarization depth. In general we find the magneto-ionic medium in the disk plane to be in a sub- to
trans-sonic state of turbulence (Ms<~2).

Simulating Two-Phase Structure in the Interstellar Medium
Samantha Benincasa, James Wadsley, Hugh Couchman, Ben Keller (McMaster University)
Many simulations have been performed to study the nature of the Interstellar Medium (ISM) and the formation of
Giant Molecular Clouds (GMCs). To date most of these simulations fail to produce one important component of the
ISM, the elusive two-phase medium. Wolfire et al. 2004 propose that gas in the ISM coexists in two phases, a warm
and cold neutral medium. It is thought that this two-phase structure is an integral component of the ISM, and that it
is necessary to regulate processes such as star formation. However, these claims have not been explored on the full
galactic scale. Small-scale simulations do not take into account the full galactic environment and neglect the effects of
galactic shear. We present the results of a suite of high-resolution galactic-scale simulations, studying the formation
and regulation of a two-phase ISM in an isolated Milky Way type galaxy. Our results hold important implications for
the formation of GMCs and the local Kennicutt-Schmidt law.

The Structure and Evolution of Unbound Star-Forming Molecular Clouds
Rachel Ward, James Wadsley, Alison Sills (McMaster University)
We explore whether observed molecular clouds could include a substantial population of unbound clouds. Using
simulations which include only turbulence and gravity, we find that a state of dynamical equilibrium is not required
for molecular clouds to match the observed scaling relations. The evolution of the structural properties of molecular
clouds is also investigated. All our simulated clouds eventually form collapsing cores, regardless of whether the cloud
is bound overall. This supports the idea that molecular clouds do not have to be bound to form stars or to have
observed properties like those of nearby low-mass clouds.
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JCMT
Monday June 9th 13:45 to 15:15
Salle des Plaines
The Evolution of Star-Forming Cores in Molecular Clouds: What we have learned through
observations with the JCMT
Doug Johnstone (Joint Astronomy Centre), James Di Francesco (NRC-Herzberg), Rachel Friesen (DDI), Helen
Kirk (NRC Herzberg), Steve Mairs (UVic), Andy Pon (Leeds), Sarah Sadavoy (MPA), and Scott Schnee (NRAO)
I will discuss how twenty-seven years of JCMT observations have provided powerful insight into the physical
properties and evolutionary states of star-forming cores within nearby molecular clouds. Thermal dust continuum
imaging and molecular line investigations have played important roles in defining the various stages of star-forming
cores, diagnosing the mass reservoirs within and around cores, measuring the chemical 'ages' of cores, and
determining the strength of the turbulent and ordered velocity fields in which these cores reside. These single-dish
observations continue to inform and constrain theoretical studies. I will present specific results by Schnee et al.
(2013) that demonstrate the connection between gravitational instability, chemical 'age', and collapse and discuss
these results in the context of physical models. The JCMT continues to provide a much needed understanding of the
large-scale environmental factors that shape the formation of new stars and their planetary systems. Even as ALMA
begins to peer more closely at the collapse of cores to stars and the formation of disks and stellar systems, there
remains a critical need for single-dish, large-field investigations.

Synthetic Observations of the Evolution of Starless Cores in a Molecular Cloud Simulation:
Comparisons with JCMT Data and Predictions for ALMA
Steve Mairs (University of Victoria), Doug Johnstone, (National Research Council of Canada - Herzberg Institute of
Astrophysics and The Joint Astronomy Centre), Stella S. R. Offner (Yale University), Scott Schnee (National Radio
Astronomy Observatory)
Interpreting the nature of starless cores has been a prominent goal in star formation for many years. In order to
characterize the evolutionary stages of these objects, we perform synthetic observations of a numerical simulation of a
turbulent molecular cloud. We find that nearly all cores that we detect are associated with filaments and eventually
form protostars. The final masses of these protostars are not well represented by the initial masses of their parent
cores, indicating the significance of mass flow on larger scales. We also find that simulated starless cores that appear
Jeans unstable are only marginally larger than their respective Jeans masses (within a factor of three). We note that
single dish observations such as those performed with the James Clerk Maxwell Telescope appear to miss significant
core structure on small scales because of beam averaging. Finally, we predict that interferometric observations with
the Atacama Large Millimeter Array (Cycle 1) will resolve the important small-scale structure, which has so far been
missed by millimeter wavelength observations. This research has recently been published in The Astrophysical
Journal: Mairs, S; Johnstone, D; Offner, S. S. R.; and Schnee, S. 2014, ApJ 783:60.
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Filaments and Star Formation
Helen Kirk (NRC-Herzberg), Mikhail Klassen (McMaster University) Samantha Pillsworth (St Mary's University),
Ralph Pudritz (McMaster University)
Observations from the Herschel Space Telescope have highlighted the prevalence and importance of filaments in the
star formation process. Most young forming stars appear to be associated with filaments, and young stellar clusters
often lie at the intersection point of several filaments. Much remains to be learned about the filaments themselves for example, are they stable, quasi-equilibrium objects, or do they rapidly evolve? We first turn to numerical
simulations of star formation which form filaments that appear similar to observed filaments. Using the simulations,
we gain insight into the competing effects of magnetic fields, turbulence, and gravity on the formation and evolution
of the filaments. Even the weak magnetic fields adopted in the simulation are enough to play a strong role in shaping
the emergent filaments, leading to puffier, wider filaments than in the non-magnetic case. Furthermore, we find that
not all of the filaments formed are stable, long-lived entities; some filaments are found to form and disperse in just a
few tenths of a Myr. We compare some of the features of the simulated filaments with those found in the nearby Orion
molecular cloud observed as part of the JCMT Gould Belt Survey.

Herschel and JCMT Observations of Dust Emission from the NGC 1333 Star-Forming Region.
Mike Chen (University of Victoria), James Di Francesco (NRC-Herzberg), Doug Johnstone (NRC-Herzberg), Sarah
Sadavoy (MPIA), Jennifer Hatchell (Exeter), Joseph Mottram (Leiden), Helen Kirk (NRC-Herzberg), and “the Gould
Belt Survey team”
Recent Herschel and JCMT surveys of nearby star-forming regions have provided excellent images of cold dust
emission across several wavelengths with unprecedented sensitivities and resolutions. Here we present beta and
temperature maps of dust in the NGC1333 region in the Perseus molecular cloud determined from fitting SEDs to the
combined Herschel and JCMT observations, employing a method developed by Sadavoy et al. (2013). Since NGC1333
is a fairly complex and active star-forming region, we investigated the robustness of this method as well as our ability
to remove accurately CO line contamination using JCMT Gould Belt Survey data. Line contamination can be a severe
problem common to active regions like NGC1333, but we found its influence on our derived temperature and beta to
be limited. Our preliminary ranges of temperature and beta are 7 - 30K and 1 - 3.5 respectively. We saw indications of
heating from young stars and embedded protostars in our temperature maps, consistent with what was previously
found in the region. We also found decreases in beta that suggest dust growth in the region.

Environmental Dependence of Molecular Gas and Star Formation in Spiral Galaxies from the
JCMT Nearby Galaxies Legacy Survey
Angus Mok, Christine Wilson (McMaster University), NGLS Collaboration
We present the results from a sample of 77 HI-selected spiral galaxies within 25 Mpc from the JCMT Nearby Galaxies
Legacy Survey (NGLS), subdivided into isolated, group, and cluster samples, to study the effects of environment on
their molecular gas and star formation. The CO J=3-2 line was observed with the James Clerk Maxwell Telescope
(JCMT), a tracer for the dense gas linked to star formation, and combined with Hα star formation rates and stellar
masses from the S4G Survey. This study also uses the method of survival analysis with the Kaplan-Meier estimator to
account for the CO non-detected galaxies when comparing the molecular gas distributions of the three samples. We
compare the star formation efficiency and gas depletion time to study the link between the gas and stars in these
galaxies, as well as the specific star formation rate to compare their present and past star formation. While the
molecular gas mass distributions are similar for all three samples, the star formation efficiencies showed much
greater environmental variations.
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The CCAT Sub-millimeter Telescope Project in the Chilean Andes
Eduardo Hardy (AUI Chile)
CCAT is a 25m diameter submillimeter telescope to be located at 5600 m altitude on Cerro Chajnantor above the
ALMA plateau. CCAT main characteristics are high sensitivity, a wide field of view, and a broad wavelength range to
provide an unprecedented capability for deep, large area (up to 1 sq. degree) multicolor submillimeter surveys. In this,
CCAT is, among other things, the perfect complement to the exceptional image resolution ALMA offers on the same
spectral range but over small fields of view. A description of the science objectives, panoramic detector technologies
(which include bolometer cameras, direct detection spectrometers, and heterodyne receiver arrays), as well as the
construction challenges at such high altitude will be presented.

Solar System & Exoplanets
Wednesday June 11th 11:00 to 12:15
Salle des Plaines
Predicting the Chemical Composition of Exoplanets
Alex Cridland, Ralph Pudritz (McMaster University)
Understanding the distribution of the chemical compositions in observed Kepler objects is a new and rapidly growing
subject. Here we present a model for predicting the chemical composition of a planet as it forms in its natal
protoplanetary disk. By combining a planet formation model based on core accretion in planet traps worked through
by Hasegawa & Pudritz 2012, 2013 with detailed chemical models of protoplanetary disks (eg. Fogel et al. 2011) we
can predict both the core and atmospheric compositions of a wide range of exoplanets. The former is calculated
through an equilibrium condensation sequence, while the latter relies on a robust non-equilibrium chemical code.
Both codes are run on a self-similar analytic solution of the diffusion equation for an evolving viscous disk, worked
out by Chambers (2009). As the forming planet collects its materiel, the bulk properties of the planet will depend
greatly on where and when the planet forms. As a first test of the method we present calculations of the composition
of Hot Jupiters which can be compared to observed atmospheric compositions.

Solar Contributions to Climate Change
Donald C. Morton (National Research Council, Herzberg Program)
Our sun has been acting strangely lately. The peak sunspot count in cycles 19 (~1958), 21 (~1980) and 22 (~1990)
were the highest since telescope observations began in 1610 and cycles 20 and 23 were only a little lower. However,
the present cycle 24 has had only half the highest count so far and the minimum beginning about 2003 was unusually
broad. Consequently there has been speculation that the sun could be heading for another Dalton Minimum or even a
Maunder Minimum when spots were scarce and glaciers worldwide were advancing. Thus it is noteworthy that the
rise in global temperature during the last quarter of the 20th century has been followed by a slight decreasing trend,
while the concentration of CO2 has continued to rise in our atmosphere. This paper will explore possible ways
changing solar activity can influence the earth's climate such as variations in the total irradiance or the UV
component and the inverse correlation with the intensity of galactic cosmic rays.
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Discovery of a planetary-mass companion to a young M3 star
Marie-Eve Naud, René Doyon, Étienne Artigau, Lison Malo, Loic Albert, David Lafrenière, Jonathan Gagné
(Université de Montréal)
A Gemini-S/GMOS survey of nearby young (<150 Myr) stars with deep i+z-band imaging recently allowed the
detection of a comoving T3.5 planetary-mass companion. It is located 42’’ (2000 AU) from a M3 that is a highly
probable member of the moving group AB Doradus (ABDMG). We performed a detailed characterization of this
object through CFHT/WIRCam near-infrared (NIR) and WISE photometry as well as Gemini-N/GNIRS NIR
spectroscopy and Keck/AO observations. Atmosphere models comparison point toward a Teff = 1000 – 1100 K and
log g = 4.5 – 5.0. Based on evolution models, the companion has a mass of 9 - 13 MJup at the age of ABDMG (70 –
130 Myr). The large angular separation between the companion and its host will allow its thorough spectroscopic
characterization without the aid of adaptive optics. With its well-constrained age, this planetary-mass companion will
thus make a valuable comparison for the ones that will be uncovered by planet-finder instruments such as GPI and
SPHERE.

Transit Spectroscopy of Other Worlds with NIRISS Onboard JWST
Loïc Albert (UdeM, CRAQ, OMM), René Doyon, Étienne Artigau, David Lafrenière (UdeM)
Among the four science instruments that will fly onboard the James Webb Space Telescope (JWST) in 2018 one NIRISS - is entirely canadian. The Near InfraRed Imager and Slitless Spectrograph is equipped with a crossdispersing grism that was specifically designed to obtain spectroscopy of transiting exoplanets across the 0.6-2.8
microns range at R=700. Transit spectroscopy of hot Jupiters, super-Earths and even Earth-like planets is within
reach of NIRISS. I will present the instrument capabilities in that specific mode as well as simulations of our expected
performances for selected science targets.

Confirmation of Hundreds of Extrasolar Planets, including an Earth-sized planet in the
Habitable Zone
Jason Rowe (NASA-Ames/SETI Institute), the Kepler Team
The Kepler mission has discovered over 2500 exoplanet candidates in the first two years of spacecraft data, with
approximately 40% of them in candidate multi-planet systems. The high rate of multiplicity combined with the low
rate of identified false-positives indicates that the multiplanet systems contain very few false-positive signals due to
other systems not gravitationally bound to the target star. Using multiplicity we validated hundreds of planetary
systems including an Earth-sized planet in the Habitable Zone of its host star. We will present the process of
validation, highlight some interesting systems and discuss the future of the Kepler mission.
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Stars I
Monday June 9th 15:45 to 17:15
Grande Allée
Constraining massive star evolution from massive clusters
André-Nicolas Chené (Gemini North Observatory), Anthony Herve, Fabrice Martins (Université Montpellier II),
Jean-Claude Bouret (Laboratoire d’Astrophysique de Marseille), Jordanka Borissova, Sebastian Ramirez, Radostin
Kurtev, Pia Amigo, Celia Fierro (Universidad de Valparaiso) and Nanda Kumar (Centro de Astrofisica da
Universidade do Porto)
The exact evolution of massive stars is not accurately known at present. The general trend is that stars with masses
above 40-60 Msol go from O-type stars to H-rich WN stars, and Luminous Blue Variables (?), before turning into Hpoor WN stars and finally WC stars. At lower masses, the H-rich WN and LBV phases are replaced by a blue and a red
supergiant phases, respectively. However, what are the details of such evolutionary sequences? The study of massive
clusters is a golden opportunity to establish this. Indeed, the turn-off mass of massive clusters can be directly
translated into the mass, and hence the nature, of the progenitors of their evolved objects contents. So far, only the
Arches, Quintuplet, NGC3603, NGC2244 and central clusters have been studied this way. But 6 newly discovered
heavily-obscured clusters in the large survey “VISTA Variables in the Via Lactea” (VVV) have been found to have
Wolf-Rayet stars as well as blue and/or red supergiants, together with many main sequence OB stars. I am briefly
presenting the VVV survey before detailling our efforts to model the massive star components of these clusters using
CMFGEN. This work is bringing new blocks to the pavement of massive stellar evolution and more than doubling the
number of clusters in which such evolutionary sequence are established.

Beam me up, Spotty: Toward a new understanding of the structure of massive star photospheres
Alexandre David-Uraz (Queen's University/Royal Military College), G. Wade (Royal Military College) S. Owocki
(University of Delaware) O. Kochukhov (Uppsala University)
For the past 30 years, cyclical wind variability in hot massive stars has puzzled the astronomical community. While
phenomenological models involving wind structures driven by co-rotating bright spots have been proposed to explain
the observed variations, the underlying physics remains to this day a mystery. I will present recent results from
empirical models and numerical hydrodynamics simulations constraining the properties of bright spots in OB star
photospheres. These will be compared to spot characteristics recently inferred from high-precision MOST
photometry, and to wind structures inferred from UV spectroscopic monitoring. Finally, I will explore the possibility
that such spots are associated with small-scale magnetic fields and discuss the detectability of such fields.

New observations of 15 chemically peculiar stars with ESPaDOnS
Viktor Khalack, Francis LeBlanc (Université de Moncton)
We present the first results for the estimation of gravity, effective temperature and radial velocity of 15 poorly studied
chemically peculiar stars recently observed with the spectropolarimeter ESPaDOnS at CFHT. A grid of theoretical
stellar atmosphere models with the corresponding fluxes has been calculated using the PHOENIX code for effective
temperature in the range from 5000K to 15000K and for the logarithm of surface gravity in the range from 3.0 to 4.5.
We have used these fluxes to fit Balmer line profiles employing the code FITSB2 that gives estimates of the effective
temperature, gravity and radial velocity for each star. To validate our method, the simulated fluxes have been used to
analyse Vega's spectrum to determine its Teff and log(g) which are found to be in good agreement with the previously
published data.
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Bayesian Statistics as a New Tool for Spectral Analysis: Application for Massive Stars
Fundamental Parameters Determination
Jean-Michel Mugnes, Camelle robert (Université Laval)
Spectral analysis is a powerful tool to investigate stellar properties and it has been widely used for decades. However,
the methods used to perform this kind of analysis are mostly based on iteration between a few diagnostic lines to
determine the fundamental parameters of the stars. And while it is a simple and a fast method, it can lead to errors
and wide uncertainties in the resulting parameters due to the required assumptions of the classical approach. Namely,
the need of initial guessed parameters and the fact that each of these parameters are considered as quasi-independant
from the others. Here we present a method based on Bayesian Statistics to find simultaneously the best combination
of all the fundamental stellar parameters using all available spectral lines. We applied this method on 52 field and
clusters B stars spectra obtained at the Mont-Mégantic Observatory. We also compare our results with those found in
the literature.

An all-sky spectropolarimetric survey of bright stars in support of the BRITE-Constellation
mission
Gregg Wade (RMC), C. Neiner (Paris-Meudon), J. Sikora (Queen's U), A.F.J. Moffat (U de Montreal)
We describe an ongoing all-sky high resolution spectropolarimetric survey of all stars brighter than V=4, in support of
the BRITE-Constellation space photometry mission. The observations provide a sensitive diagnosis of the stellar
magnetic field with each high quality spectrum, sufficient to detect weak dynamo and fossil magnetic fields in cool
and hot stars, respectively. Time allocations at CFHT and Pic du Midi observatory in 2014A have yielded over 80 stars
observed, including the discovery of several magnetic objects.

BANYAN: Searching for young stars in the Solar neighborhood
Lison Malo (CFHT & UdeM), René Doyon, David Lafrenière, Étienne Artigau, Jonathan Gagné, Loic Albert,
(Université de Montréal)
We present a new method based on a Bayesian analysis to identify new members of nearby young kinematic groups
(BANYAN; Malo et al. 2013). The analysis minimally takes into account the position, proper motion, magnitude and
color of a star, but other observables can be readily added if desired (e.g. radial velocity, distance). It returns a
probability of the star being member of a given group together with a most likely distance and radial velocity. When
applied to known members, the statistical distances and radial velocities agree with the measured values within 10%
and 1.9 km/s, respectively. We use this method to find new young low-mass stars in the beta Pictoris (BPMG) and AB
Doradus moving groups and in the Tuc-Hor, Columba, Carina and Argus associations (10-120 Myr). Starting from a
sample of 920 K5V-M5V stars showing youth indicators such as Halpha and X-ray emission, our analysis yields more
than 200 new highly probable low-mass members of the kinematic groups analyzed. To confirm membership and
youth, we have initiated follow-up spectroscopic observations to measure their radial velocity (predicted by our
analysis) and verify various age indicators (such as lithium equivalent width, stellar rotation, bolometric luminosity,
effective temperature). So far, we have secured the radial velocity for 130 candidate members (Malo et al. accepted in
ApJ) and we have estimated the Bolometric luminosity and effective temperature for 49 stars using ESPaDOnS on
CFHT (Malo et al. submitted). Combining these fundamental parameters to the Dartmouth Magnetic evolutionary
models, we find that, in general, low-mass stars in the BPMG need more than 2.5 kG magnetic field strength to
reproduce the bolometric luminosity and inflated radii in an age range of 20-30 Myr. In this talk, we will briefly
review the last ten years of research to identify new members of young moving groups and show how our new
statistical method combined to SPIRou on CFHT and the Gaia mission will help the community to establish stars as
new members of nearby young kinematic groups.
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Stars II
Tuesday June 10th 14:00 to 15:00
Salle des Plaines
Core-Collapse Supernovae Explosions
Evan O'Connor (CITA), Sean Couch, University of Chicago
For all massive stars with zero age main sequence masses greater than ~8-10 solar masses, the end stage of stellar
evolution is the collapse of the iron core and the formation of either a neutron star or a black hole. The goal of corecollapse supernova theory for the last 50 years has been to understand how this implosion is transformed into an
explosion. This is a great multiphysics problem, core-collapse supernovae tightly couple neutrinos, general relativity,
nuclear physics, hydrodynamics, magnetic fields, and stellar evolution into one astrophysical environment.
In this talk, I will discuss our current understanding of core collapse theory and in particular, focus on the corecollapse supernovae central engine dynamics and what must be done in order to model these stellar explosions
accurately. A big aspect of this modelling is the multidimensionality of the problem. It is now well established that
modelling the iron core collapse of massive stars in spherical symmetry does not result in explosions, the problem is
inherently multidimensional. Therefore, the current theoretical push is to model these beasts in higher dimensions. I
will present high resolution FLASH simulations of core collapse in both two and three dimensions and discuss their
propensity for explosion.

Investigation of the feasibility of supernovae as r-process sites using the r-process code r-Java
Zachary Shand, Mathew Kostka, Rachid Ouyed (University of Calgary)
The bulk of elements heavier than iron present in the universe today are understood to be a product of the r-process.
The r-process occurs in a neutron rich environment where neutrons are rapidly captured by heavier nuclei to produce
elements from iron up to uranium. This requires a high energy astrophysical event which is rich in free neutrons.
Historically, supernovae have been the most promising location suspected of producing the heavy elements we see in
our galaxy today; however, there are now competitive theories which take advantage of other high energy
astrophysical events like neutron star mergers or quark novae. r-Java 2.0 is a state of the art nucleosynthesis code
designed for investigation of the nuclear and astrophysical components of the r-process in a site independent way.
Using the program, the effects of astrophysical environment and nuclear properties on the production of heavy
elements in astrophysical environments like supernovae, neutron star mergers or quark novae can be studied. In
particular, using r-Java it is possible to infer meaningful constraints on the ability of supernovae to produce heavy
elements like gold or uranium and investigate how nuclear processes like beta-delayed neutron emission and fission
may play a role in determining the elements produced during a supernova explosion. The results of simulating the rprocess in supernovae show that in order to produce the heaviest of the r-process elements requires very specific
hydrodynamic conditions to produce the initial conditions required for the production of heavy elements by the rprocess. Comparison of these constrained initial conditions with explosion simulation models in literature suggest
that supernovae are not the main source of heavy nuclear material in the galaxy.
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A unified nucleosynthetic site for the production of heavy isotopes and p-nuclei
Amir Ouyed Hernandez, Rachid Ouyed, Denis Leahy, (University of Calgary)
Currently, A large percentage of elements heavier than A > 90 are thought to be made by the rapid neutron capture
process (r-process). Furthermore there are 35 proton-rich stable isotopes (p-nuclei) that were not produced by
neutron capture processes. Some r-process candidate sites are supernovae, neutron star mergers, and quark-novae.
However many r-process models strongly underproduce 90 < A < 130 isotopes. We argue that a fragmentation
mechanism is necessary to break heavy r-process A >130 nuclei into 90 130 r-process nuclei are fragmented by this
heavy-ion spallation into A<130, enhancing the 90 < A < 130 mass range and producing all 35 p-nuclei.

Magnetic Evolution of Neutron Stars towards the Hall Attractor
Konstantinos Gourgouliatos, Andrew Cumming (McGill University)
The evolution of the magnetic field of neutron stars in their crusts is dominated by the Hall effect and ohmic
dissipation. While cartesian box simulations of the Hall effect suggest that the magnetic field undergoes turbulent
cascade and dissipates, observations of middle aged neutron stars confirm that they still host magnetic fields that has
not suffered significant dissipation. We address this issue by performing simulations of the Hall effect and ohmic
dissipation in neutron star crusts, which include the density and conductivity structure of a realistic crust. We find
that after some early response of the magnetic field to the initial conditions chosen, the Hall evolution saturates and
the field relaxes to a Hall attractor. This attractor state is reached for a great variety of initial conditions chosen and
corresponds to isorotation of the electron fluid on surfaces of constant magnetic flux similar to Ferraro's law for
magnetohydrodynamics. The field consists mainly of a dipole and octupole component with a weaker toroidal dipole,
and we propose that such a field can be a realistic description of the magnetic structure of middle aged neutron stars.

Stars III
Wednesday June 11th 14:15 to 15:45
Salle des Plaines
Challenging accretion models for Very Faint X-ray Transients with M15 X-3
Robin Arnason (1), R. M. Arnason (1), G. R. Sivakoff (1), C. O. Heinke (1), H. Cohn (2), & P. Lugger (2) [(1)
University of Alberta (2) Indiana University]
Very faint X-ray transients (VFXTs) are an unusual class of low-luminosity X-ray binaries (XRBs) that are generally
difficult to explain with conventional accretion models. To explain their low inferred mass accretion rates,
astronomers typically invoke accretion following atypical paths of binary evolution, including accretion from a
planetary or brown dwarf companion, accretion in an ultracompact system, or accretion from a primordial
companion by an intermediate-mass black hole. Combining archival RXTE, Chandra-ACIS, and Chandra-HRC
observations, we find that M15 X-3, an LMXB in the M15 globular cluster, is persistently observed (over the 18 years
of available data) at the low luminosities characteristic of VFXTs. We present the results of near-simultaneous optical
(Hubble WFC3) and X-ray (Chandra-ACIS) observations of M15 X-3. By modelling the system's optical emission, we
determine the companion is a low-mass (0.4-0.5 solar mass) main sequence star, which rules out the above
explanations, when combined with the implied size of the accretion disc. Additionally, we discuss the X-ray properties
of the system, focusing on evidence of a "break" in its X-ray spectrum at ~2.7 keV.
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Revealing Radio Emission from the Prototypical Dwarf Nova, SS Cygni
Gregory Sivakoff (University of Alberta), Miller-Jones, J. C. A. (Curtin University), Knigge, C. (University of
Southampton), Körding, E. G. (Radboud University Nijmegen), Templeton, M., Waagen, E. O. (American Association
of Variable Star Observers), and the JACPOT XRB Collaboration
Multiwavelength observations of accreting compact objects have revealed the connection between accretion and
relativistic jets in black hole and neutron star X-ray binaries. However, a relative dearth of radio information has
limited such studies in (white dwarf) cataclysmic variables. One counterexample is radio emission from the
prototypical dwarf nova, SS Cygni. I will present the results from the JACPOT XRB multi-wavelength campaign on SS
Cygni, as well as follow-up observations. In particular high resolution radio results not only yield a precise and
accurate distance to SS Cygni (114±2 pc), which vindicates the (crucial) disk instability model for accretion, but also
enable direct comparison to the disc-jet connection in black hole and neutron star X-ray binaries.

Pulsar observations with CHIME
Erik Madsen (McGill University)
The Canadian Hydrogen Intensity Mapping Experiment (CHIME) is a telescope currently being built in Penticton, BC
to make a 3D map of matter density in the Universe in order to study the effects of baryon acoustic oscillations over
time. This purpose-built machine also happens to be ideal for observing radio pulsars, enabling a wide range of
science. This includes daily monitoring to improve millisecond pulsar timing precision, increasing our ability to detect
low-frequency gravitational waves, as well as the potential to search for new pulsars and the still-mysterious fast radio
bursts discovered in recent years. I will discuss plans to implement a pulsar backend on CHIME and some early
progress that has been made.

Numerical simulations and analytical modeling of precessing binary black holes
Harald Pfeiffer (CITA, U. Toronto)
Second generation gravitational wave detectors like advanced LIGO are expected to commence searches for
gravitational waves as early as 2015. One of the prime sources for these instruments is the inspiral and coalescence of
binary black holes. Numerical simulations of binary black holes play an integral role in this effort, and have matured
now sufficiently to begin to address the most general case of spinning, precessing binary black holes. In this talk, I will
describe recent successes of the SXS collaboration (CITA,Caltech,Cornell) to numerically simulate these systems, and
to analytically model the resulting gravitational waveforms.
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A New Perspective on Relativistic Jets in Galactic Black Hole X-ray Binaries: Bridging the Gap
Between Radio and IR Regimes
Alex Tetarenko, G.R. Sivakoff (University of Alberta), J.C.A. Miller-Jones (Curtin Univeristy- ICRAR), P.A. Curran
(Curtin Univeristy- ICRAR), T.D. Russell (Curtin Univeristy- ICRAR) and the JACPOT XRB Team
(http://www.astro.virginia.edu/xrb_jets)
Accreting astrophysical sources are one of the important end-results of intricate stellar dynamics. A particularly
puzzling aspect of this accretion process is the production and evolution of plasma outflows (or jets). Although
astrophysical jets have been studied for decades in accreting sources, the underlying physics that governs jet
behaviour is still poorly understood. Since black hole X-ray binary (BHXRB) systems evolve on short timescales, the
steady, compact relativistic plasma jet that is present at the onset of a BHXRB outburst serves as an important probe
of jet physics and analogue for the universal process of jet production in other astrophysical systems. The detailed
properties of BHXRB jets are encoded in the broad-band spectral energy distribution (SED). However, we could only
recently begin to fill in a large void in our broad-band coverage, the sub-mm/mm regime. We discuss surprising
results obtained from the 2012 outburst of the new transient BHXRB, Swift J1745-26; the first-ever measured submm/mm spectral index from a relativistic BHXRB jet explains their shockingly high brightness in the sub-mm/mm
regime. We explore the implications this result may have on our understanding of the jet spectrum in BHXRBs, and
thus the inner workings of these jets.

White dwarf asteroseismology: probing deep into the interior of pulsating white dwarf stars
Noemi Giammichele, Fontaine, G., Brassard, P., Charpinet, S., Greiss, S., (Université de Montréal)
We present the results of the self-consistent seismic analysis of three white dwarf stars located close to the blue edge
of the ZZCeti instability strip. We investigate the case of R548, GD165 and KIC11911480, low-amplitude and well
behaved ZZ Ceti showing rotationally split multiplet structures. We precisely establish the fundamental parameters of
the stars using the forward method based on physically sound models. We unravel the internal structure as well as the
rotation profile deeper than in any other ZZCeti stars studied so far. This opens up interesting prospects for putting
white dwarf evolutionary theories to the test and calibrating white dwarf cosmochronology.

Telescopes & Instrumentation
Tuesday June 10th 10:45 to 12:30
Salle des Plaines
Gemini Observatory - 2014+
Markus Kissler-Patig (Gemini Observatory)
Gemini Observatory offered in 2014 a number of novelties, both in operations as well as in instrumentation. In
Operations, Large and Long Programs have been introduced together with a new observing mode: the priority visiting
observing - classical observing with weather mitigation. Furthermore, students accompanying senior people can now
have their travel subsidized ("bring one, get one free"). And the fast turnaround proposals are coming up... In
Instrumentation, the Gemini Planet Imager is now being offered at Gemini South, next to GMOS-S (with new CCDs!),
GSAOI and FLAMINGOS-2 (back to good image quality). DSSI and TEXES continue to be demanded visiting
instruments at Gemini North; and more visiting instruments are welcome. Looking into the future: a call for
feasibility studies for the next facility instrument will be out and we hope for input from the Canadian community.
The talk will review these topics and more to provide a full update on the Gemini Observatory.
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CFHT Status Report and Future Plans
Doug Simons (CFHT)
After a brief summary of recent metrics illustrating the scientific success of CFHT, the future of the Observatory is
described through various initiatives designed to broaden the CFHT partnership, develop new capabilities, and take
steps toward the replacement of CFHT with a powerful new facility dedicated to highly multiplexed wide-field
spectroscopy. CFHT, in the context of the evolving landscape on Mauna Kea will also be discussed, as CFHT positions
itself among a backdrop of some older facilities possibly being decommissioned while new Mauna Kea facilities are on
the planning horizon.

Laboratory Characterization of SITELLE, CFHT's new hyperspectral camera
Frédéric Grandmont (ABB Canada), Laurent Drissen (Universite Laval), Julie Mandar; Marc Baril (CFHT)
SITELLE the 12 arc min FOV hyperspectral camera is in its final testing phase before shipping to CFHT. The main
performance parameters of the instrument have been characterised in the laboratory and allow for an empirical
comparison with other similar Integral Field Units found on the world's best telescopes. This presentation will
summarize the main findings and report on the plan to first light and comissioning.

SPIRou: an overview of the science capabilities
Étienne Artigau, René Doyon, Jean-Francois Donati, Xavier Delfosse(Université de Montréal)
SPIRou is a near-infrared, high-resolution spectrograph that is set to see first light at CFHT in 2017. The two prime
scientific motivations of SPIRou are the detection of Earth-sized planets around Ms and the study of magnetic fields
in young stellar objects. As a powerful general-purpose spectrograph, SPIRou will also enable a variety of scientific
endeavours beyond the main science goals. I will present an overview of the scientific capabilities of SPIRou in a
variety of fields such as the study of the atmosphere of transiting exoplanets, the study of winds in solar system
planets or the Doppler imaging of Brown Dwarfs. The stability and spectral resolution of SPIRou will also provide
access to little studied spectral domains between the YJHK bandpasses. Of particular interest is the 1.75-2.0 µm,
between H and K, that contains little-studied hydrogen series lines (Paschen alpha, Brackett delta, Brackett epsilon)
that will be accessible thanks to the dryness of the atmosphere at Mauna Kea.

Introducing the next generation of the CFHT: the Maunakea Spectroscopic Explorer
Alan McConnachie (MSE Interim Project Scientist) (MSE Project Office, Waimea)
The Maunakea Spectroscopic Explorer (MSE; previously, the ngCFHT) is a science-driven project that can fill a
strategic “missing link” in the international suite of astronomical capabilities in the 2020s, namely dedicated, 10mclass, wide-field, extremely multiplexed spectroscopy. In addition to stand-alone science, such a capability can act as a
feeder facility for the TMT and E-ELT, a follow-up facility for wide field imaging surveys such as LSST, and
compliments key facilities at other wavelengths, such as SKA and eROSITA. After completion of a Feasibility Study
involving over 60 scientists from 11 countries examining key scientific and technical aspects, a Project Office has been
established. The PO follows a recommendation by the CFHT SAC and is charged with developing a Construction
Proposal for the project to inform future considerations, and to act as a nucleus for the continued scientific, technical
and partnership development of the project. Here, I will update the community on these developments, discuss the
principal science drivers and requirements for the facility, and discuss the key science role that the MSE will have
within the context of the future astronomical landscape.

41

CASCA 2014
The Thirty-Meter Telescope: Science and Instrumentation for a Next Generation Observatory
Luc Simard (NRC Herzberg)
The Thirty-Meter Telescope international observatory will enable transformational observations over the full cosmic
timeline all the way from the first luminous objects in the Universe to the planets and moons of our own solar system.
To realize its full scientific potential, TMT will be equipped with a powerful suite of adaptive optics systems and
science instruments. Three science instruments will be available at first light: an optical multi-object spectrometer, a
near-infrared multi-slit spectrometer and a diffraction-limited near-infrared imager and integral field spectrometer.
In addition to these three instruments, a diverse set of new instruments under study will bring additional workhorse
capabilities to serve the science interests of a broad user community. The development of TMT instruments
represents a large, long-term program that offers a wide range of opportunities to all TMT partners.
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INO boasts a solid team of experts in optical and optomechanical design who
provide services ranging from consulting to complete turnkey instruments.

OUR STRENGTHS

• Design of ruggedized solutions for industrial, military, airborne, aerospace,
astronomical, and biomedical applications
• Interdisciplinary team
• Up-to-date on recent technological developments to improve dimensional
stability, including the use of new materials to dissipate heat.

OUR EXPERTISE: COMPLEX OPTICAL AND
OPTOMECHANICAL SYSTEMS

• Optical components assembly with stable and robust alignment mechanisms
(telescopes, spectrometers, illumination systems, laser sources)
• Passive and active athermalization
• Adaptive Optics and Wavefront Sensing
• Complex tolerance analysis using our proprietary Monte Carlo analysis software
• Numerical simulations
• Standards (MIL-STD, FOTP, ESA, and others)
• Beyond the visible spectrum to the ultraviolet, infrared, and terahertz range
• Use of composite materials for lightweight yet robust and stable
opto-mechanical assemblies

FROM DESIGN TO SHORT RUN PRODUCTION

INO can assist you through every phase of your project, from design to final assembly, including optical alignment, performance characterization, and prototyping.
For more information, contact:
François Châteauneuf, Program Manager-Environment
francois.chateauneuf@ino.ca
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POSTER ABSTRACTS
A - Telescopes, Instrumentation, Software
A1 - The Productivity and Impact of Telescopes - Dennis Crabtree (NRC Herzberg)

Refereed papers are the primary 'output' from modern astrophysical observatories. The productivity (# of papers) and
impact (as measured by citations) are two important measures of an observatory's performance. In this presentation,
I will analyze and compare the productivity and impact of the major O/IR telescopes (and JCMT).

A2 - Canadian Gemini Updates - Stéphanie Côté (NRC-Herzberg)

We will provide updates on Gemini operations over the last year, and provide some statistics of semesters 2014A and
2014B on oversubscription rates and instrument usage from the Canadian community. The status of Gemini
upcoming instruments, instrument upgrades, and new programmes will be reviewed. In particular we will discuss the
results of the first trial of the Fast Turnaround Program (FTP) in Canada. This is a new mode of proposing for time
that Gemini is investigating, designed to greatly decrease the time between having an idea and acquiring the
supporting data. You can stop by the poster to meet CGO staff who will be available to answer your questions about
Phase I, Phase II, data reductions, etc.

A3 - Herschel Post Operation Phase: Archive and Data Processing - Sylvie F Beaulieu (University of
Waterloo), Kevin Edwards, Michel Fich, and Carolyn McCoey
On the 29th of October 2013, the last proprietary science observation was released into public domain through the
Herschel Science Archive. This represents an excellent opportunity for additional astronomical discoveries for the
larger Canadian astronomical community. The University of Waterloo Herschel-HIFI Group remains dedicated to
help you achieve your scientific goals. Visit us at our help-desk.

A4 - WFIRST-AFTA - Michael J. Hudson (U. of Waterloo) and the WFIRST-AFTA Science Definition Team

WFIRST-AFTA is the revised WFIRST mission that makes use of the donated NRO 2.4 m telescope (Astrophysics
Focused Telescope Assets), expected to launch in 2023. WFIRST-AFTA science goals are (1) to study the nature of
dark energy and gravity through three independent probes (weak gravitational lensing, supernovae and baryon
acoustic oscillations); (2) to characterize exoplanets through microlensing and direct coronographic imaging of
reflected light; and (3) conduct deep wide-field infrared surveys of the extragalactic Universe. In addition to these
targeted surveys, WFIRST-AFTA will have 25% time reserved for Guest Observer programs. Operating in the near-IR,
its Wide-Field Imager will have an etendue 200 times that of Hubble's WFC3. In addition, a grism and and IFU
provide spectroscopy. The coronograph allows imaging and low-resolution spectroscopy of planets as faint as 1 part in
109 of their host star. To find out more about opportunities for Canadian involvement in both science and
instrumentation, contact Mike Hudson.

A5 - SPICA/SAFARI: an update - David Naylor (University of Lethbridge)

Following on the success of ESA's Herschel space observatory, the Japanese SPace Infrared telescope for Cosmology
and Astrophysics, SPICA, features a cryogenically cooled 3.2 m telescope that will provide astronomers with the
extremely low background necessary to explore the far-infrared universe. Canada is contributing to the development
of a versatile far-infrared imaging Fourier transform spectrometer - SAFARI. The sensitivity of SAFARI will enable
spectroscopic surveys of large numbers of distant galaxies, allowing the study of star-formation to be characterised
over cosmic time. Nearer to home SAFARI will map young planetary systems, providing astronomers with key
information to better understand the formation history of our own solar system. In the last year the SPICA mission
has been restructured with ESA taking on a larger role. The current status of the SPICA mission and the Safari
instrument, emphasising Canadian contriutions, will be reviewed.
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A6 - Polarimetric analysis of the Thirty Meter Telescope (TMT) for modeling instrumental
polarization characteristics - Warren Skidmore (TMT), Jenny Atwood (NRC – Herzberg), Ramya
Manjunath (Indian Institute for Astrophysics), Krishna Reddy (ARIES)
Because a polarimetric observing capability is an important function that the Thirty Meter Telescope (TMT) will be
called upon to support, many different observing programs covering a range of different science areas are being
considered for the TMT and a model of the overall polarization characteristics is being developed. The instrument
development program will provide a means for polarimetric instruments to be developed, however the telescope itself
and the AO system must be able to support polarimetric instruments. As a first step to defining the necessary
polarimetric technical requirements we have created an international working group to carry out a study in which
technical and cost implications will be balanced with scientific impact; new requirements will be generated with
supporting science cases. We present here initial results of the instrumental polarization sensitivity of TMT with
NFIRAOS, the first-light adaptive optics system.

A7 - Imagecube: an astronomical Python package for organizing and processing multiwavelength astronomical data - Pauline Barmby, S. Lianou, J.C. Taylor (Western University)
Astropy is a community Python library for astronomy. We have developed Imagecube as an Astropy affiliated package
for processing multiwavelength (spectro)-imaging. This module automates tedious steps of image processing and
analysis and delivers a science-ready image datacube. The included steps involve converting to common flux units,
image registration to a common WCS, and convolution to a common resolution. Individual steps can be performed
separately. We will show examples of Imagecube in action and provide an update on its current status.

A8 - A data simulator for SITELLE – Antoine Bilodeau (Université Laval), Sébastien Lavoie (University of

Victoria), Mike Tommy Duchesne (U. laval) & Laurent Drissen (U. Laval)
SITELLE, the new imaging Fourier transform spectrometer to be attached to the CFHT in 2014, is not a conventional
instrument; spectra of extended objects are obtained by acquiring a series of images of the source while varying the
optical path difference of the Michelson interferometer at the core of the instrument. In order to help users plan their
observations, we present a data simulator

A9 - ORBS, a data reduction software for SpIOMM and SITELLE – Thomas Martin, Laurent

Drissen & Gilles Joncas (Université Laval)
SITELLE (installed this year at the Canada-France-Hawaii Telescope) and SpIOMM (a prototype attached to the
Observatoire du Mont Mégantic) are the first imaging Fourier transform spectrometers capable of obtaining a
hyperspectral data cube which samples a 12 arc-minutes field of view into 4 millions of visible spectra. The result of
each observation is made up of two interferometric data cubes which need to be merged, corrected, transformed and
calibrated in order to get a spectral cube of the observed region ready to be analysed. ORBS is a fully automatic data
reduction software that has been entirely designed for this purpose. The size of the data and the computational needs
have been challenging and the highly parallelized object-oriented architecture of ORBS reflects the solutions adopted
which made possible to process 64 Go of raw data in less than 11 hours using 8 cores and 22.6 Go of RAM. Its core
classes have also been designed to be used in a suite of softwares for data analysis (ORCS and OACS), data simulation
(ORUS) and data acquisition (IRIS).

A10 - Spatial/Spectral Interferometry Technology Development in the Far-Infrared With a
Laboratory-based Testbed Instrument - Locke Spencer (University of Lethbridge), Peter A. R. Ade
(Cardiff University), David A. Naylor (University of Lethbridge), Giorgio Savini (University College London)
The development of a laboratory-based spatial/spectral interferometry testbed instrument operating in the FarInfrared (FIR) is discussed in the context of the Far-Infrared Space Interferometer Critical Assessment (FISICA)
consortium. Far-infrared spatial/spectral interferometry techniques will provide the combined spatial and spectral
resolution required by the next generation of astronomical FIR instruments. This spatial/spectral double Fourier
interferometer isunder development within the Astronomical Instrumentation Group (AIG) laboratories at the
University of Lethbridge, Canada (UL). The development of spatial/spectral interferometry observation, data
processing, characterization, and analysis techniques in the FIR region of the electromagnetic spectrum are aspects of
this research program, all of which are needed as precursors to an eventual space-based FIR interferometry mission.
This research program is supported by recent CRC, CFI, and NSERC grants.
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B – Solar System, Exoplanets & Stars
B1 - The Non-linear Spectra of TNOs: Evidence for Organic Absorption Bands - Wesley Fraser

(NRC Herzberg), Michael Brown (California Institute of Technology), Joshua Emery (University of Tennessee)
The reflectance spectra of small (smaller than D~250 km) trans-Neptunian objects (TNOs) are generally quite simple.
Water-ice absorption is the only feature firmly detected on the majority of TNOs. Tentative detections of other
materials have been presented, but generally speaking, the spectra of small TNOs are nearly linear in the optical and
NIR ranges with water ice absorption apparent at longer wavelengths. Here we present new HST spectral photometry
of two TNOs which do not fit this simple prescription. Unlike most objects, these two TNOs exhibit upward curvatures
shortward of 1 micron, with colours becoming redder with increasing wavelengths. Previously published spectra and
photometry exhibit similar optical shapes on a number of TNOs. An interesting candidate for the upward curvature is
complex C and N bearing hydrocarbons which exhibit a broad absorption centered in the UV which is caused by a
valence-conduction energy gap. The specific shape of the feature depends on the molecular structure of the organic
material, with longer hydrocarbons generally producing wider absorptions. The assertion that the optical spectra of
small TNOs are influenced by this hydrocarbon feature is reasonable as the feature is the general result of irradiation
of simple organic H, C, and N bearing materials, not dissimilar to that expected to occur on young TNOs. If it is
shown to be true that the source of the curvature is hydrocarbon absorption, then the shape of the feature, holds the
potential to reflect the relative irradiation doses experienced in the early Solar System between different objects
within the same compositional class of TNO, and hence inform us of their relative formation locations.

B2 - Search and Characterization of Wide Binary Systems With a Very Low-mass Component Frédérique Baron, David Lafrenière , Étienne Artigau, René Doyon, Jonathan Gagné (Université de Montréal)
We report the finding of 14 new binary systems containing a late-M or L dwarf companion with a separation of larger
than 250 AU. Those systems were part of a bigger sample that has been built by analyzing imaging data and by a
statistical calculation. An astrometric follow-up has been made on all the targets with SIMON and/or CPAPIR and the
positions extracted from these images has been compared to the one available from the 2MASS, WISE and SDSS
catalogs to calculate the proper motions. A spectroscopic follow-up has also been made on with GMOS or GNIRS to
determine the spectral types of our candidates, which has been used to estimate the distance. Lastly, the probability of
random alignment has been estimated.

B3 - Characterization of Low-mass, Wide-separation Substellar Companions to Stars in Upper
Scorpius: Near-infrared Photometry and Spectroscopy - François-René Lachapelle (Université de
Montréal), David Lafrenière (Université de Montréal), Ray Jayawardhana (University of Toronto), Markus Janson
(Queen’s University), Christiane Helling (University of St Andrews), Soeren Witte (Hamburger Sternwarte)
We analyze nIR spectroscopy (R-1000), and Y , J, H, Ks, L' photometry, obtained at Gemini North, of four low-mass
brown dwarf companions on wide orbits around young stars of the Upper Scorpius OB association: 1RXS J160929.1210524B, HIP 78530B, [PGZ2001] J161031.9-191305B and GSC 06214-00210B. We use these data to assess the
companions’ spectral type, temperature, surface gravity and mass, as well as the ability of the BT-Settl and DriftPhoenix atmosphere models to reproduce the spectral features of young substellar objects. We find that these
companions together span effective temperatures of 1800-2700 K and masses of 0.008-0.03 Msun. Synthetic spectra
based on the BT-Settl and Drift-Phoenix atmosphere models generally offer a good fit to our observed spectra,
although our analysis has highlighted a few problems. For example, the best fits in the individual near-infrared bands
occur at different model temperatures: the best model fit in the H band is systematically obtained for higher
temperatures than in the J and K bands. Also, temperature estimates based on a comparison of the broadband
magnitudes and colors of the companions to synthetic magnitudes from the models are systematically lower than the
temperature estimates based on a comparison with synthetic spectra.

B4 - Ground-based Near-infrared Thermal Emission of hot Jupiters - Bryce Croll (MIT)

I will present results from our large program using CFHT/WIRCam on the near-infrared, thermal emission of hot
Jupiters. I'll discuss the limiting systematics of ground-based, near-infrared photometry at the sub-millimagnitude
level, and present the plethora of K-band detections of the thermal emission of hot Jupiters our program has
returned. I'll conclude with what our WIRCam program teaches us about the the atmospheres of hot Jupiters as a
class, and briefly discuss the intriguing, evaporating Mercury-planet candidate KIC 12557548b.
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B5 - Testing the photometric calibration of SDSS using white dwarf stars - Cynthia GenestBeaulieu & Pierre Bergeron (Université de Montréal)
We present a method for testing the calibration of the ugriz photometric system of the Sloan Digital Sky survey
(SDSS) using white dwarf stars. Our approach is based on a detailed comparison of the predicted synthetic
photometry of hydrogen-line (DA) white dwarfs with the observed ugriz photometry drawn from the Data Release 7 of
the SDSS. We also compare the resulting photometric temperature scale with effective temperatures obtained from
fitting the observed hydrogen line profiles (the so-called spectroscopic technique) with our latest grid of model
atmospheres and synthetic spectra. We also exploit the sensitivity of the Balmer jump to surface gravity, using the (ug) color index, to study the log g distribution of DA white dwarfs, and in particular the well documented high-log g
problem observed at low effective temperatures.

B6 - On the Formation of the Hot, Bloated White Dwarfs Discovered using Kepler - Lorne Nelson
(Bishop's University), Saul Rappaport (KCSR, MIT)
More than 2000 binaries have been discovered among the 160,000 stars that Kepler monitored during its search for
Earth-like planetary transits. Four of these have been identified as having hot, bloated white dwarf companions (e.g.,
KOI 1224; Breton et al. 2012) and we now claim to have discovered two more of these peculiar objects (Rappaport et
al., 2014). In each case, the orbital periods are on the order of a few days and the WDs have surface temperatures of
approximately 10,000 to 20,000K. What makes them so unusual is that they have radii as large as 0.3 Rsun and thus
are enormously bloated relative to their fully-degenerate radii. We believe that the primordial binaries were
comprised of primary components with masses of ~2 Msun (the progenitors of the hot WDs), that the secondaries
originally had masses of ~1.5 Msun, and that the system evolved via stable Roche-lobe overflow. We present detailed
calculations of the evolution of the primordial binaries and the thermal evolution of the WDs and conclude that the
WDs should have masses in the range of approximately 0.16 to 0.25 Msun (i.e., helium WDs). We further show that
the discovery probability is very much skewed to the detection of these very low-mass WDs.

B7 - Model atmosphere analysis of the magnetic field in cool, hydrogen-line white dwarfs Benoit Rolland & Pierre Bergeron (Université de Montréal)
We present a detailed model atmosphere analysis of the strength and geometry of the magnetic field in cool,
hydrogen-line (DA) white dwarfs using offset dipole models. The atmospheric parameters of each star are obtained
from fits to the observed photometric energy distribution, while the topology and strength of the magnetic field are
determined using spectroscopic fits to the observed Zeeman absorption features at Halpha. We show in particular
that most stars in our sample can only be accounted for if they are unresolved double white dwarf systems, one of
which even consists of two magnetic DA stars. Our results also suggest that the magnetic field in these cool white
dwarfs cannot have a fossil origin, and must be somehow generated by some mechanism that remains unexplained at
this stage.

B8 - Determining Fundamental Parameters of T Tauri Stars - Hoori Ghashooni Rokhami & John
Landstreet (Western University)
In this work, we present a method to determine temperature and gravity of a category of stars named T Tauri stars.
These objects are classified as pre main sequence stars and are usually associated with nebulosities. They display
interesting and unique spectra which contain several emission lines and strong IR and UV excesses. These interesting
features can be explained by the existence of a flattened disk around them, through which they are accreting material
from their gas clouds. To determine the temperature and gravity of a T Tauri star, a Fortran program named Zabun4,
written by Dr Landstreet, is used. This program produces computed spectrum of a star by synthesizing its spectral
line profiles. Two scripts, one in Bash Shell Script language and the other one in Python, has been written in this
work. The first one automates Zabun4 for a grid of temperatures and gravities. Using Zabun4, the Bash script delivers
a number of computed spectra and also a number of chi-squared values corresponding to each of them. These chisquared values report how well the observed spectrum is fitted with the computed spectra. The Python program
makes three dimensional surfaces of chi-squared values as a function of temperatures and gravities. The minimum
points of these surfaces show which model spectra best fit an observed one, and how far the other model spectra are
from achieving good fits.
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B9 - Modeling the binary V Sge with Icarus - Kelly Lepo & Nicholas Fantin (University of Toronto)

V Sge is a peculiar double-lined binary that shows clear eclipses in its light curve, with a period of 0.541 days. There is
no consensus on the exact nature of the system, and several models have been proposed to explain its light curve. One
model suggests that V Sge may be a white dwarf accreting at a high rate from a main sequence companion, which
would make it an excellent type Ia supernova progenitor system.
To test this hypothesis, we model the light curve of V Sge with a modified version of the Icarus stellar binary light
curve synthesis tool. This allows us to constrain properties of the system, such as white dwarf mass, and determine if
the main sequence star would be observable.

B10 - Search for Vertical Stratification of Iron in Field Blue Horizontal-Branch Stars - Issouf
Kafando & Carmelle Robert (Université Laval), Francis LeBlanc (Université de Moncton)
Several studies have shown that blue horizontal branch stars (BHB) with Teff ≥ 11500 K have abundances anomalies
produced by atomic diffusion. This diffusion leads to the vertical stratification of some chemical elements in the
stellar atmosphere. Most studies have however been performed for BHB stars in globular clusters. The aim of this
work is to extend the stratification study to BHB stars in the field, where their properties (e.g. the metallicity) may be
different from stars found in globular clusters. In this poster, the preliminary results obtained for iron are shown.

B11 - Vertical abundance stratification of elements in the post-HB star HD 76431 - Boukari
Yameogo (Université de Moncton), V. Khalack, F. LeBlanc, G. Fontaine, E. Green, V. Van Grootel, P. Petit
Spectral analysis of CFHT ESPaDOnS spectra of the post-HB star HD 76431 was undertaken to search for vertical
abundance stratification in its atmosphere. The values of the effective temperature, surface gravity and average
abundances of the elements analysed are consistent with previous studies. Detection of vertical stratification of
carbon and nitrogen abundances in the atmosphere of HD 76431 is found. To our knowledge, this is the first discovery
of vertical abundance stratification in a post-HB star. Up to now, this is also the hottest star that shows such
stratification.

B12 - Behaviour of pulsations in hydrodynamic models of massive stars - Catherine Lovekin
(Mount Allison University), Joyce Guzik (Los Alamos National Laboratory)
We have calculated the pulsations of massive stars using a non-linear hydrodynamic code including time-dependent
convection. The basic structure models are based on a standard grid published by Meynet et al. (1994). Using the
basic structure, we calculated envelope models, which include the outer few percent of the star. These models go
down to depths of at least 2 million K. These models, which range from 40 to 85 solar masses, show a range of
pulsation behaviours. We find models with very long period pulsations ( > 100d), resulting in high amplitude changes
in the surface properties. We also find a few models that show outburst-like behaviour. The details of this behaviour
are discussed, including calculations of the resulting wind-mass loss rates.

B13 - PolarBase: a database of high resolution ESPaDOnS and NARVAL spectropolarimetric
observations - Nadine Manset (CFHT)), P. Petit (Universite de Toulouse), T. Louge (Universite de Toulouse), S.

Theado (Universite de Toulouse), F. Paletou (Universite de Toulouse), J. Morin (Universite de Montpellier), S.C.
Marsden (University of Southern Queensland), S.V. Jeffers (Georg-August-Universitat Gottingen)
PolarBase is a database that contains all reduced stellar data collected with the ESPaDOnS and NARVAL highresolution spectropolarimeters, as soon as they become public. As of early 2014, observations of 2,000 stellar objects
throughout the Hertzsprung-Russell diagram are available. Products include intensity spectra, simultaneous spectra
in circular or linear polarization in most cases, cross-correlation pseudo-line profiles in all available Stokes
parameters. The database is available at http://polarbase.irap.omp.eu

B14 - Formation of Blue Stragglers in a Globular Star Cluster - Javiera Parada, Ryan Goldsbury,
Jeremy Heyl (University of British Columbia), Jason Kalirai (STScI), Harvey Richer (UBC)
Blue stragglers (BS) are stars whose position in the Color-Magnitude Diagram (CMD) places them above the main
sequence turn off point in a given cluster. Two possible formation mechanisms have been proposed: mergers from
direct stellar collisions or mass transfer between binary companions. We are currently analyzing data from the core of
47 Tucanae obtained with the Hubble Space Telescope. A CMD was constructed and the various stellar populations
were identified. We are now comparing each population's radial distribution to determine whether the BS from 47
Tuc have a merger or mass transfer origin.
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B15 - HD 35502: A Magnetic B Star Within a Triple System - James Sikora (Queen's University),

Gregg Wade (Royal Military College of Canada)
Current attempts to understand the formation and evolution of massive stars has been significantly hindered by a
scarcity of observational data. Although it has been demonstrated that magnetic fields play an important role, the
theoretical models predicting their effects on stellar evolution are relatively unconstrained. HD 35502 is a triple star
system containing a primary magnetic B-type star which are rarely identified in the Milky Way and are therefore
important objects in terms of understanding stellar magnetism. The aim of this research is to determine key physical
parameters of the triple system such as the orbital configuration and spectral types with a focus on the atmospheric
and magnetic features of the massive B star. The current results along with the future goals of this research will be
reviewed.

B16 - MEF-R: Computing Photospheric Velocity Fields and Eddy Magnetic Diffusivities Using
Vector Magnetograms and Dopplergrams - Benoit Tremblay & Alain Vincent (Université de Montréal)
We have developed a generalization of the Minimum Energy Fit (MEF) algorithm (Longcope, 2004) to include an
eddy magnetic diffusivity at the Sun's surface which accounts for the effects of subgrid fluctuations. The Resistive
Minimum Energy Fit (MEF-R) uses reconstructed vector magnetograms and Dopplergrams as input to infer
photospheric velocity fields and eddy magnetic diffusivities consistent with the resistive magnetic induction equation
and which minimize an energy-like functional. Applications of the method are currently limited to the linear forcefree magnetic field approximation (LFFF) though the MEF-R formalism holds for non force-free magnetic fields. The
inferred vertical velocities are close to the observed Doppler velocities. The resulting eddy diffusivity could be used for
subgrid scale modeling of photospheric flows.

B17 - The puzzle of low magnetic field magnetars - Paul Scholz, Victoria Kaspi & Andrew Cumming

(McGill University)
Magnetars are a class of pulsar that exhibit extremely energetic outbursts and their spin-down energy loss rate is
larger than can be explained from rotation alone. These unusual properties are thought to be caused by their
enormous magnetic fields ( 1014 G). Recently several magnetars have been discovered with spin-down inferred
magnetic fields in the range 1012 -1013 G, lower than what was thought necessary to power magnetar outbursts and
activity. We report on the discovery and long-term monitoring using the Swift, RXTE, and Chandra X-ray telescopes
of low magnetic field magnetar Swift J1822.3-1606. We measure a long-term spin-down rate which implies a dipolar
magnetic field that is lower than all previous estimates for this source. We compare Swift J1822.3-1606 to other low
magnetic field magnetars and discuss how their existence can be reconciled with the magnetar model.
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C - Milky Way
C1 - The Effect of Molecular Contamination on the Spectral Index of Emissivity in Orion A Simon Coudé, Pierre Bastien (Université de Montréal), Emily Drabek (Imperial College London), Doug Johnstone
(Joint Astronony Center), Jennifer Hatchell (University of Exeter), Helen Kirk (National Research Council Canada)
Thermal emission from cold dust grains in giant molecular clouds can be used to probe the physical properties, such
as density, temperature and emissivity in star-forming regions. We present the SCUBA-2 shared-risks observations at
450 µm and 850 µm of the Orion A molecular cloud complex taken at the James-Clerk-Maxwell telescope (JCMT).
Previous studies showed that molecular emission lines can contribute signiﬁcantly to the measured ﬂuxes in those
continuum bands. In order to evaluate the molecular line contamination and its eﬀect in the SCUBA-2 maps, we use
the HARP 12CO 3-2 integrated intensity map for Orion A in order to evaluate the molecular line contamination and its
eﬀect on the SCUBA-2 maps. With the corrected ﬂuxes, we have obtained a new Rayleigh-Jeans spectral index map
for the well-known integral-shaped ﬁlament. Furthermore, we compare a sample of 34 clumps, selected all over the
molecular cloud complex for their high 12CO 3-2 line contamination, to previously identiﬁed reference clumps in
OMC-4. This allows us to quantify the eﬀect of line contamination on the ratio of 850 µm to 450 µm ﬂux densities,
and how it modiﬁes the deduced spectral index for the dust grains. We also conﬁrm that at least one pre-stellar core
linked to a Spitzer-identiﬁed protostar shows a 12CO contamination level of 17 %. This work is part of the JamesClerk-Maxwell Telescope Gould Belt Legacy Survey.

C2 - Measuring Polarization in OMC2 with the Four-Stokes-Parameter Spectral Line
Polarimeter - Scott Jones & Martin Houde (Western University), Talayeh Hezareh (Max-Planck-Institut fur
Radioastronomie)
Over the past couple years, we have had several observing runs to the Caltech Submillimetre Observatory (CSO) atop
Mauna Kea, Hawaii. During this time we have acquired a large set of both linear and circular polarization data at a
number of different frequencies, of a particular sub-cloud within the star-forming Orion Molecular Cloud (OMC)
complex. Historically, this area has been peculiar in its lack of any polarization, something that is unique within the
broader complex. As a first attempt to explain this discrepancy, we have obtained polarization maps across this
subregion with the Western-built, Four-Stokes-Parameter Spectral Line Polarimeter (FSPPol). These measurements
represent the first foray into mapping of any kind with FSPPol, and as such, I will focus largely on the techniques that
have been employed towards realizing a polarization signal.

C3 - The Early Evolution of Stellar Subclusters - Alison Sills (McMaster University)
Recent observations of massive, young, nearby star-forming complexes are starting to probe the detailed structure of
newly-forming star clusters. In particular, the MYStIX collaboration (Feigelson et al. 2013) have an extensive census
of stars in 20 such regions, probing down to low masses and through significant extinction. Early results suggest that
most star clusters form from a number of distinct subclusters, and that those subclusters themselves have interesting
stellar age and mass distributions. In this talk, I describe a project to dynamically model very young, embedded
subclusters, using initial conditions based on the MYStIX observations of their youngest clusters.

C4 - The Night Sky Inside a Globular Cluster - William Harris & Jeremy Webb (McMaster University)

What would the night sky look like from inside a massive globular cluster? The answer is both spectacular and in
some ways surprising. We have used an N-body code for a globular cluster of half a million stars to reconstruct
various viewpoints from in and near the cluster, to create several images of the sky as seen from there.
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C5 - The Modern Black Hole X-Ray Binary Database: A Comprehensive All-Sky Observational
Study - Bailey Tetarenko, Gregory R. Sivakoff, Craig O. Heinke & Jeanette C. Gladstone (University of Alberta)

Stellar mass black holes accreting in binary systems provide valuable insight into how binary systems evolve and how
mass is transferred via accretion. With the advent of more sensitive all-sky X-ray instruments like the Swift Burst
Alert Transient Monitor (BAT) and the Monitor of All-Sky X-ray Image (MAXI) telescope, the transient X-ray
Universe is being probed in greater depth than ever before. Taking advantage of these resources, we have established
a comprehensive database of black hole (and black hole candidate) X-ray binary activity over the last 18 years as
revealed by all-sky X-ray instruments and scanning surveys. As a result, we have detected over 90 outbursts occurring
in 43 transient BHXRBs, and estimate that current instruments can detect ~ 6-12 transient BHXRB outbursts every
year, more than a factor of three larger than is commonly assumed. Most significantly, we find that the outbursts
undergone by BHXRBs that do not complete the canonical pattern make up ~50% of all outbursts occurring in
Galactic BHXRBs. Such a high fraction of "failed" outbursts challenges the standard paradigm for accretion behaviour
in transient BHXRBs. We present the detailed findings of our database and discuss how both the larger number of
these so-called "failed" outbursts and the BHXRB outbursts in general have significant implications for the masstransfer history of the Galactic BHXRB population.

D - Galaxies & Cosmology
D1 - Mass dependence of the SFR and metallicity of barred galaxies - Christian Carles & Hugo
Martel (Université Laval)
The presence of a bar greatly affects the general evolution of the host galaxy. In the classic scenario, the gas flow along
the bar first dilutes the central, metal-rich gas flattening the metallicity gradient of the galaxy. This gas accumulation
in the galactic core then triggers a central starburst which heavily steepens the metallicity gradient. Recent
observations show that only barred galaxies with M* >1010 M⊙ have both enhanced central metallicity and SFR while
smaller ones have enhanced central metallicities but without the enhancement in SFR. We present numerical
simulations of barred galaxies of various masses ranging from 109 to 5x1010 M⊙ to study the physical processes which
quench the SFR while leaving the higher metallicity in the central region of the smaller barred galaxies.

D2 - HII Regions of Barred Spiral Galaxies with SpIOMM - Ismaël Moumen & Carmelle Robert
(Université Laval), Daniel Devost (CFHT), Laurent Drissen (Univ. Laval)
We present preliminary results for late-type barred spiral galaxies observed with SpIOMM, an imaging Fourier
transform spectrometer at the Observatoire du Mont-Mégantic with a 12' x 12' field of view. Using the emission lines,
we describe the HII region characteristics: their young star populations (age and mass) and the associated ionized gas
(abundance and extinction). These data will be used to study the role of the bar in the gas flow and compression into
new star-forming regions, a mechanism often proposed to pace the evolution of galaxies.

D3 – UV and IR Properties of SNAGS Galaxies - Prime Karera & Laurent Drissen (Université Laval)

Ultraviolet and infrared images from GALEX and WISE space telescopes are used to estimate the dust attenuation
and stellar population ages for two spiral galaxies: NGC5194 and NGC3359. The HII regions follow the same relation
as starburst galaxies in the infrared/ultraviolet – ultraviolet color-color plane. Median values of ages and attenuations
tend to decrease with radial distances in both galaxies.

D4 - Exploring the limits of DiskFit Photometry - Colin Lewis & Kristine Spekkens (Queen's University)

We present simulations that test the accuracy and precision of the photometric branch of DiskFit, a program
developed for modelling asymmetries such as bars in disk galaxy images or velocity fields. We simulate observations
of barred and unbarred systems with properties similar to those targeted by the Spitzer Survey of Stellar Structure in
Galaxies (S4G), and compare the surface brightness profiles and disk, bar and bulge properties recovered by DiskFit
to the known input values. We find that in an S4G-like survey, the ellipticities of galactic components such as disks
and bars are under-estimated when there are fewer than 14 pixels across their minor axes for ellipticities higher than
0.8, and that the Sersic bulge parameters of late-type disks are difficult to recover. We discuss strategies for
mitigating these issues, improving DiskFit's ability to recover physically meaningful galactic parameters from disk
galaxy images.
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D5 - Photometric Study of the M49 Globular Cluster System - Aisha Mahmoud-Perez (McMaster),
William E. Harris, Doug Geisler
Here we explore the ‘blue tilt’ phenomenon in the Virgo giant elliptical NGC 4472 (M49) using Cerro Tololo’s 4m
telescope imaging in the R and C bands. We detect a total of 18,000 globular cluster candidates brighter than R = 23.
We show that NGC 4472 exhibits no ‘blue tilt’ in the mass-metallicity relation contrary to galaxies with globular
clusters with similar sizes and located in a similar environment. We report possible scenarios to account for the
absence of the ‘blue tilt.'

D6 - Nearby Isolated Dwarfs as Probes of Galaxy Evolution - Clare Higgs (University of Victoria),
Alan McConnachie (NRC Herzberg)
Resolved stellar populations of nearby galaxies allow for detailed analysis of characteristics and structures that are
generally excluded by resolution limits for the vast majority of more distant galaxies. This limitation is particularly
true for dwarf galaxies due to their intrinsically low luminosities and small sizes. However, these dwarf systems are of
particular interest as they are sensitive probes of galaxy evolution. Various parameters, such as morphology and star
formation rate, have a complex and poorly understood dependence on internal processes, like supernova feedback,
and external factors, like tidal stripping. Resolved dwarf galaxies are presently dominated by the well-studied satellite
dwarfs associated with the Local Group. We present preliminary work based on new CFHT and Magellan
observations aiming to constructing a cohesive data set of all nearby isolated dwarf galaxies. The primary focus will be
global properties, such as stellar content and their extended low surface brightness structure. This volume-limited
sample is an ideal comparison for satellite dwarfs, and can be used to better constrain the effects of a host on galactic
evolution. Here, I present an overview of the sample, and discuss first results for the Sagittarius Dwarf Irregular
Galaxy (Sag DIG), including a new distance estimate, isochrone analysis of stellar populations, and 2D maps of its
extended low surface brightness structure.

D7 - Using Superclusters to Study Galaxy Evolution in All Environments - Anna Delahaye

(McGill), T. Webb, J. Geach, A. Faloon, R. Yan, M. Gladders, H. Yee
RCS2319+00 is a massive high redshift supercluster providing an excellent laboratory in which to study the effects of
environment on galaxy properties. Using 8 band photometry from CFHT and IRAC we determine photometric
redshifts and identify likely cluster members. With nearly 3000 high confidence members, we categorize environment
based on local density and nearest neighbours and investigate how galaxy properties such as mass and colour are
affected by their surroundings.

D8 - Dark Matter Haloes and Globular Cluster Populations: What's the Connection? - Gretchen
L. H. Harris (University of Waterloo), Michael J. Hudson (University of Waterloo), William E. Harris (McMaster
University)
There have long been indications that the size of a galaxy’s globular cluster (GC) population is correlated with its dark
matter halo, but these studies have built on modest numbers of galaxies and halo mass determinations based on
models. We have now combined a new database of GC populations in >400 galaxies with a new observational
calibration of halo mass based entirely on weak lensing. We find that the ratio of the mass in a GC system to the
galaxy halo mass is nearly constant over >4 orders of magnitude, with intrinsic scatter ±0.2 dex. Implications of this
result are that (a) we can accurately estimate a galaxy’s halo mass simply by counting its globular clusters, and more
importantly (b) a high fraction of the initial gas mass present in proto-galaxies collected into very large GMCs capable
of forming globular clusters.

D9 - The centres of galaxy group dark matter haloes - Marie-Pier Neault (McMaster University)

Most galaxies in the local universe are found in the galaxy group environment. Many studies of galaxy groups and
their member galaxies depend critically on identifying the centre of galaxy group potentials. It is often assumed that
the most massive galaxy resides at the centre of the gravitational potential of a galaxy group, at least in evolved
systems. We present a weak gravitational lensing analysis of 53 optically selected groups and 40 high-quality X-rayselected groups from the GEEC sample in order to investigate group centres. In total our sample is composed of 84
distinct groups (there are 9 in common between the optical and X-ray samples) in the redshift range 0.12 < z < 0.83
with intrinsic velocity dispersions between 84-953 km/s. In this work we explore multiple definitions of group centre
including the galaxy mass-weighted centre and the position of the most massive galaxy. We come to the conclusion
that for optical groups the mass-weighted centre is the best definition of the centre while for the X-ray selected groups
all definitions of centre work equally well.
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D10 - The Size of Star Clusters During Galaxy Mergers - Meghan Miholics, Jeremy Webb & Alison Sills

(McMaster University)
If a globular cluster is accreted by the Milky Way in a merger event with a dwarf galaxy it will experience a change in
gravitational potential. We have performed Nbody simulations of a cluster that begins in a dwarf galaxy and is moved
into the Milky Way to investigate the effect of this change on the cluster's half mass radius. We find that the cluster's
half mass radius decreases rapidly in response to an increase in potential and will eventually exhibit an evolution
indistinguishable from a cluster that has always lived in the Milky Way. This effect is independent of the time that the
cluster is taken from the dwarf galaxy. It is also qualitatively independent of whether the cluster is placed on an orbit
6 kpc or 10 kpc from the centre of the Milky Way. However, the decrease in half mass radius is smaller and takes place
over a shorter timescale when moved to a 10 kpc orbit where the difference between the potential of the dwarf galaxy
and the potential of the Milky Way is smaller. If a cluster is accreted by the Milky Way in a galaxy merger with a dwarf
galaxy it may not be possible to determine that the cluster was not originally from the Milky Way based on its size
alone.

D11 - Counter-rotating stellar populations in major mergers remnants – Simon Richard & Hugo
Martel (Université laval), Daisuke Kawata (University Collge London)
The formation of structures in modern cosmology implies a hierarchical scenario where the current masses of galaxies
are attributed to their merger histories. In this scenario, the formation of large spiral galaxies can be a problem,
because collisions between structures of comparable masses tend to form early-type objects. Recent results suggest
that a solution to this problem may come from the presence of a large gas reservoir at the time of interaction thereby
retaining a spiral morphology after the initial progenitors have merged. In a series of simulations of gas-rich major
mergers, the presence of a massive counter-rotating stellar population within the disc is studied. Results will be
presented concerning the structure, kinematics and chemical signature of these populations.

D12 - What causes retrograde molecular clouds? - David J Williamson (Université Laval), Robert J
Thacker (Saint Mary’s University), James Wurster (Monash University), Brad K. Gibson (University of Central
Lancashire)
We examine simulations of isolated galaxies to analyse the effects of localised feedback on the formation and
evolution of molecular clouds to explain the origin of retrograde molecular clouds. Feedback contributes to
turbulence and the destruction of clouds, leading to a population of clouds that is younger, less massive, and with
more retrograde rotation. Our results indicate that molecular clouds rotate retrograde primarily as a result of their
formation from a disturbed medium, and not as a result of scattering interactions between clouds.

D13 - Properties of Galaxies in X-ray Bright and Faint Groups - Adam Royle & Laura Parker

(McMaster University)
The observed characteristics of galaxies depend on the environment in which they are found. The most common
environment in the local universe is the galaxy group environment and so the group scale is vital to an overall
understanding of galaxy evolution. This work focuses on comparing observed galaxy properties in X-ray bright and
faint groups in the GEEC sample, and how those properties depend on stellar mass, group mass, position within the
group and redshift.

D14 - Powerful Shocks and Cavities in the MS 0735+7421 Galaxy Cluster - Adrian Vantyghem &
Brian McNamara (University of Waterloo)
The galaxy cluster MS 0735.6+7421 hosts the largest known mechanical AGN outburst. Our deep Chandra X-ray
observations reveal two large cavities with diameters of 200-240 kpc that inject ~1062 erg into the hot atmosphere at a
rate of ~1046 erg/s. A comparable power output is partitioned into a continuous, weak shock front that encompasses
the cavities. Fuelling this powerful outburst requires the accretion of an implausibly large fraction of the molecular
gas supply while forming stars at the feeble rate of <0.25 Msun/yr. Entrainment in the radio jet may be depleting the
nucleus of fuel and preventing gas from condensing out of the intracluster medium and forming stars. A second pair
of cavities and possibly a second shock front are located along the radio jets, indicating that the AGN is rejuvenating
on a timescale shorter than the central cooling time.
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D15 - Substructure and Gas Clumping in the Outskirts of Abell 133 - Gandhali Joshi (McMaster
University), Michael Balogh & Brian McNamara (University of Waterloo)
Recent observations have found entropy profiles in galaxy cluster outskirts that are shallower than predicted and
values of f_gas that are higher than the Universal baryon fraction inferred from the Cosmic Microwave Background
(CMB). Abell 133 is an ideal candidate for studying this phenomenon, since it has been observed in a wide (R≈30')
Chandra mosaic with an exposure time of ∼2 Ms. The X-ray imaging is combined with existing optical imaging and
spectroscopy to search for any possible gas clumps and to study their properties. Spectroscopy obtained on the cluster
yields ~180 cluster members which give a cluster redshift of z=0.0561±0.0002 and a velocity dispersion of σ=743±43
km/s. About 30 overdensities with radius ≥ 30" are detected as gas clumps on the X-ray image. The galaxy
distribution in these clumps is analyzed, both for the stacked signal as well as the individual clumps, to find any
significant red sequences associated with them. Several of these clumps appear to be background systems, some
consisting of 1-2 galaxies, others being small groups or clusters. Only 2-3 clumps appear to be associated with the
cluster itself. This suggests that the cluster density profile is actually quite smooth, which may not agree with
numerical simulations. Further studies are required to determine if the cluster density distribution is consistent with
what is predicted and the nature of the background systems

D16 - Monitoring Broad Absorption Line Emergence and Variability - Jesse Rogerson (York
University), Patrick B. Hall (York University), Paola Rodriguez Hidalgo (University of Toronto), W. Niel Brandt
(Pennsylvania State University), Nur Filiz Ak (Pennsylvania State University/Erciyes University)
Outflows launched by the accretion disk of a supermassive black hole are important not only for understanding the
physics of active galactic nuclei (AGN), but also galaxy evolution/formation. These outflows are observed as
blueshifted broad absorption line (BAL) troughs in quasar spectra, and characterized as a gaseous wind accelerated
outwards from the central source. The variability of BAL troughs in our observed frame is, therefore, either a result of
transverse motion of absorbing clouds across our line of sight, or due to changes in the ionization of the absorbing
gas. By comparing spectra from SDSS Data Release (DR) 7, DR9, and DR10, we identified multiple previously nonBAL quasars in whose spectra new absorption troughs have appeared on time scales covering 300-1200 rest-frame
days. We obtained follow up Gemini/GMOS spectra of these emergent BAL quasars in order to measure how the
absorption strength has since changed (timescales < 300 days in the rest-frame). I will report on our groups
characterization of changes in equivalent width of these absorption troughs and the time scales on which it occurs,
including one outflow traveling at v=60,000 km/s that exhibits variability on time scales of 10 days in the rest-frame.

D17 - AGN feedback models: Correlations with star formation and observational implications of
time evolution - Robert Thacker (Saint Mary's University), C MacMackin, J Wurster & A Hobbs
While observational ensemble statistics, focusing especially on the star formation rates (SFR) and black hole accretion
rates (BHAR), sometimes use sample averaging to capture variations in the BHAR with time, we instead pose the
question: how would correlations appear if the intrinsic time variation of a single halo was sampled? We hence
examine the correlations of star formation and AGN activity, and the associated time evolution, across seven different
AGN models, three different stages of evolution and two distinct sub-populations of star formation, for a total of 63
different cases. Despite many of the models fitting the M-sigma relationship well, we find markedly different
behaviour across models when examined in these new SFR-BHAR contexts. Importantly, some of the models show
evolution in the SFR-BHAR parameter space that is diametrically across the averaged SFR-BHAR trend, suggesting
that such relationships are less about a direct physical relationship and more an approximate statistical trend, as
suggested by Hickox etal. We also find distinct differences in post-starburst black hole mass growth. These results
again highlight the challenges in accurately predicting black hole mass growth and feedback in simulations of galaxy
formation.

D18 - AGN Reverberation Mapping with the BOSS Spectrograph and CFHT+MegaCam - Patrick
Hall (York University), Yue Shen (Harvard, Carnegie), Niel Brandt (Penn State), et al.
Accurately measured masses of supermassive black holes (SMBHs) are cornerstones for understanding the
coevolution of active galactic nuclei (AGN) and massive galaxies. Mass estimates for distant SMBHs are tied to
relationships derived from <50 AGN at z<0.3 with masses measured from reverberation mapping (RM). In RM, a
SMBH mass is measured by properly combining an emission-line width with the distance of the line-emitting region
from the SMBH, determined from the time lag between variations of an AGN's ultraviolet/optical continuum and
variations of the emission line. We are using the BOSS multi-object spectrograph on the SDSS 2.5-meter telescope
and the MegaCam imager on the CFHT to conduct a RM survey of 849 AGN from Dec. 2013 - July 2014. We will
report on progress toward our goal of measuring >70 RM masses out to z=2, and on the availability of the imaging
and spectroscopy to the community for other scientific uses.
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D19 - AGNs: Line Width Distribution of MHD Disc Winds - Laura S. Chajet & Patrick B. Hall (York
University)
We present results on modelling AGN disc wind broad emission line proles for a set of black hole masses and
luminosities. It is now increasingly accepted that AGN broad emission form in winds emerging from the accretion
disc, the same wind that has been invoked to explain broad absorption lines. Those outflows have been recognized as
a likely feedback mechanism by the SMBHs to their host galaxy, thus regulating their co-evolution. Due to their
ubiquity, some authors regard emission lines as a more powerful tool to studying AGN than absorption lines. We
study AGN emission line profiles with a model that combines an improved version of the accretion disc wind model of
Murray & Chiang (1997) with the magnetohydrodynamic driving of Emmering et al. (1992). We have compared the
dispersions in our model CIV linewidth distributions to observational upper limit on that dispersion. We found that
the allowed region in the inclination-launch angle plane has an upper limit that depends on the torus half-opening
angle. For our fiducial case, with a mass M = 10^8 M_Sun and L = 10^46 erg/s, the maximum torus half-opening
torus angle compatible with the observations is about 47 degrees. We extended the analysis to consider different
masses and luminosities and found that the dispersion of the linewidth (and, thus, the torus half-opening angle)
depends fairly strongly on both AGN parameters.

D20 - Testing gravity and the growth of large scale structure with peculiar velocities; Breaking
the degeneracies between Ωm, γ and σ8 - Stephen J. Turnbull, Mike Hudson (University of Waterloo),

Guilhem Lavaux (Institut d'Astrophysique de Paris), Hume A. Feldman (University of Kansas), Malcolm Hicken
(Harvard-Smithsonian Center for Astrophysics), Robert P. Kirshner (Harvard-Smithsonian Center for
Astrophysics), Richard Watkins (Willamette University)
In the low-redshift Universe there are very few powerful probes of large scale distributions of matter. Peculiar
Velocities are one of the most powerful such probes. Peculiar velocity surveys constrain the parameter combination
= Ωm 8 which are usually treated as degenerate. Using a combination of Type Ia supernovae, the IRAS Point
Source Catalog Redshift survey (PSCz) galaxy density field, other peculiar velocity measures at both low and high
redshift, and CMB observations we show that the degeneracies can be broken. We find Ω m = 0.259 +/- 0.045 =
0.619 +/- 0.054 and 8= 0.748 +/- 0.035. These results already constrain modified gravity models significantly and
will become more powerful as more data is acquired.

D21 - Finding gravitational lenses, as well as very rapid intensity time variations, from the
autocorrelation of intensity fluctuations - Ermanno Borra & Eric Trottier (Université Laval), Jon

Romney (NRAO)
We discuss the use of a novel technique that uses the autocorrelation of intensity fluctuations to detect milli and
microlensing. It has major advantages for the study of gravitational lenses: Firstly, very short time delays (e.g. 10-7
seconds) as well as long time delays (e.g. hundreds of seconds) can be detected with a single observation lasting an
hour. Secondly the detection of the time-delay signature unambiguously identifies the lensing event. The techniques
currently used to study milli and microlensing necessitate observations of luminosity variations over very long times
(weeks or months). The autocorrelation technique can also find very rapid (e.g. 10-6seconds) periodic intensity
variations. We will present early results of an analysis of radio-astronomical data that we are presently carrying out.

D22 - Modelling Radiation on Cosmological Scales IV: A New Hope (Method) - Rory Woods,
James Wadsley, Hugh Couchman (McMaster University)
One of the most challenging problems in computational galaxy formation is modeling distant heating and ionization
by locally produced radiation. Most Radiative Transfer (RT) techniques are very computationally expensive and limit
users to poor resolution or post-processing, thus decoupling the radiation from the dynamics of the simulation. We
present a new, efficient method for RT, implemented in the SPH code GASOLINE, aimed at full cosmological
simulations. The method is tree-based (similar to a gravity solver), scaling as 𝑁sin 𝑘 log 𝑁𝑠𝑜𝑢𝑟𝑐𝑒 in the optically thin
case, and as 𝑁sin 𝑘 log 𝑁𝑠𝑜𝑢𝑟𝑐𝑒 log 𝑁𝑡𝑜𝑡 in the optically thick case. Applications range from the reionization of the
Universe to H2 formation and destruction. First applications focus on FUV and EUV emission from Milky Way-type
galaxies and how these affect satellites galaxies.
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NEARBY RESTAURANTS

Name

Restaurant Type

La Galette Libanaise

Lebanese

$

Chez Ashton

Poutine

$

La Popessa/Thai express

Italian et Thai

$

Restaurant Bistro Sous Le Fort

French & Québécois

$-$$

Le Tokyo

Sushi, Japanese

$-$$

La vieille maison du spaghetti

Italian

$-$$

Le Cochon Dingue

French

$$

Jack Saloon

Grill

$$

Spagétini Le Resto!

Grill, Italian, Rotisserie

$$

Café Buade

Grill, Pasta, Pizzeria

$$

Les Frères de la Côte

French

$$

L'Entrecôte St-Jean

French, Grill

$$

Au Parmesan

French & Italian

$$

Pub Saint-Patrick
Côtes-à-Côtes Resto-Grill

Continental,
International &
Regional
Fine cuisine, Grill,
International

Cost

$$
$$

Le Lapin Sauté

French

$$

Le Retro Restaurant

Seafood/Fish, French,
Grill

Restaurant Apsara

Thai

Restaurant 1640

Fine cuisine, French &
International

Le Pain Béni

Fine, Nouvelle

Café de la Paix inc.

French

Restaurant-Pub d'Orsay

Grill, International,
Pasta

$$$$$
$$$$$
$$$$$
$$$$$
$$$$$
$$$$$

Chez Boulay-bistro boréal

Continental & Regional

$$$

Conti Caffe

Italian

$$$

Le Charles Baillairgé Resto-barlounge (Hotel Clarendon)

International

$$$

Aux Anciens Canadiens

Québécois

$$$$
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Address
641, Grande Allée
Est
640, Grande
Allée Est
854, rue SaintJean
48, rue Sous-leFort
415, rue SaintJean
625, Grande
Allée Est
46, boul.
Champlain
1155, Rue
de la Chevrotière
40, rue du
MarchéChamplain
31, rue de Buade
1190, rue SaintJean
1044, rue SaintJean
38, rue SaintLouis
1200, rue SaintJean

Phone
Number
(418)
914-7927
522-3449
614-3748
694-0852
522-7571
529-6697
692-2013
522-5350
694-9144
692-5445
692-5445
694-0234
692-0341
692-5151

21, rue Sous-leFort
52, rue du PetitChamplain
1129, rue SaintJean

692-5325

71, rue d'Auteuil

694-0232

692-5151

694-9218

20, rue SainteAnne
24, rue SainteAnne
44, rue des
Jardins

694-9485

65, rue de Buade

694-1582

1110, rue SaintJean
32, rue Sous-leFort
57, rue SainteAnne
31, rue SaintLouis

694-1876

692-1430

692-1030
692-4191
692-2480
692-1627

CASCA 2014

RECOMMENDED BARS
Name

Type

Adresse

Bar l'Inox

Pub

655, Grande Allée Est

Le Maurice

575, Grande-Allée Est

Le moine Échasson

Lounge/Nightclu
b
Wine bar

Le Sacrilège

Pub

47, Rue Saint-Jean

Les voûtes de
Napoléon
Pub St-Alexandre

Live Music

680, Grande Allée Est

Pub

1087, Rue Saint-Jean

Pub Saint-Patrick

Pub

1200, rue Saint-Jean

Le Bateau de Nuit

Microbrew beers

275, rue Saint-Jean

585, Rue Saint-Jean

BANQUET MENU
Tuesday June 10th at 19:30
Musée National des Beaux-Arts du Québec

Magret de canard en carpaccio & mousse de foie gras
Caramel de soya à l’orange & marmelade maison
*****
Velouté de têtes de violon & pleurotes
*****
Duo mignon & ris de veau, glace de gibier
Pommes de terre purée & légumes racines
*****
Gratin de fruits des champs au Sabayon d’Amour en cage

Vegetarian meals will be available & your allergies have been taken into account!
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