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Aloha!

Every three years CFHT’s talented and diverse community gathers to discuss recent 
accomplishments and challenges and factor them into plans for CFHT’s future. Lots has happened 
at CFHT since the last Users’ Meeting at Campbell River. New dome vents have been installed and 
proven to increase image quality markedly, SITELLE has been delivered and will be released for use 
in 2016, SPIRou is under construction, several Large Programs are nearing completion while new 
Large Programs of unprecedented scale are being devised, GRACES now couples CFHT and 
Gemini, and what was termed ngCFHT 3 years ago has led to the Maunakea Spectroscopic 
Explorer Project Office in Waimea. This impressive string of accomplishments is directly attributable 
to the talents and vision of CFHT’s incredible community. CFHT consistently ranks among the 
leading observatories worldwide in terms of publication numbers and their scientific impact. 
Through this leadership in scientific research, innovative operations, and collaborative development, 
CFHT’s community will play a key role in the growth and evolution of the Maunakea Observatories. 
With all of this in mind, the local and scientific organizing committees for CFHT’s 2016 Triennial 
Users’ Meeting invite our international community to join us in Nice, France, to share their 
discoveries from and visions for CFHT and the Maunakea Observatories.
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Doug  Simons  
(CFHT)

Much has happened at CFHT since the last Triennial Users’ Meeting. After an update of progress made on 
many fronts over the past few years is provided, future plans based upon evolving operations and 
instrumentation, as well as MSE, will be summarized. Some on-going challenges to Hawaii astronomy will 
be presented, and thoughts about how the Maunakea Observatories may operate in the 21st century to 
meet these challenges and provide world-class research opportunities for our international community will 
be offered.

Nobuo Arimoto 
(NAOJ)

Monday  9:00-12:00

Chris Willott 
(CADC-NRC)

In exchange for the use of Espadons on CFHT for GRACES, the French community will have access for 
the first time to a limited number of nights on the Gemini 8m twin telescopes starting in 2017A. A 
summary of the Gemini telescopes capabilities will be provided. I will focus in particular on instruments 
bringing new capabilities to the French community that are not duplicating those available from ESO: in 
particular all the instruments available at Gemini-North; and in the South the multi-conjugate adaptive 
optics system GeMs. I will briefly describe the Gemini Phase 1 Tool (PIT) to submit proposals.

9:00 

9:05 

9:50 

10:10 

10:30 
-10:59 

Session 1, Chair : 

Coffee break / Poster Session

Denis Mourard  
(INSU/CNRS)

CFHT & Maunakea 
Observatories
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11:00 

11:20 

11:40 

Bob McLearn 
(IfA)

Monday  9:00-12:00

The Opticon network uses EC funds to provide peer-reviewed access to several 4-m class telescopes, 
including CFHT, to the open community. Over the next few years the European 4-m telescope suite is 
changing ownerships and operational modes. Opticon - subject to EC funding approval - will continue 
open access as at present to available telescopes and will start significant new initiatives, in time domain 
astronomy and in access to the CANARY laser guide star adaptive optics experimental system. The first 
will coordinate the time-domain community, provide funded access to a global suite of robotic facilities, 
and link the data to a public domain access system building on the Gaia Alerts system (https://gaia.ac.uk). 
Opticon will also continue its significant technology development activity.

Garry Gilmore 
(IoA)

CFHT & Maunakea 
Observatories

https://gaia.ac.uk
https://gaia.ac.uk
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I will review the objectives and results of the Binarity and Magnetic Interaction in various classes of stars 
(BinaMIcS) ESPaDOnS large programme.

Evelyne Alecian 
(IPAG)

Stellar Magnetism

A brief summary of several upgrades to the facility and instruments implemented since the last Users's 
Meeting.

Derrick Salmon 
(CFHT)

CFHT Present Instruments

I will briefly describe the new set of filters acquired for MegaCam during 2014, and the updates to the Elixir 
data preprocessing pipeline.

Simon Prunet 
(CFHT)

Monday - 12:00:12:30

12:00 

12:30 - 
13:59 

14:00 

14:20

Monday - 14:00:15:30

Session 2, Chair : Daniel Devost
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CFHT Present Instruments

We will present WIRCam improvements since 2014, including a better calibration, a more reliable pipeline, 
an improved non-linearity correction, a new exposure time calculator. We will also talk about sky 
background statistics, tracking of the observational overheads, and a few ideas for future improvements.

Pascal Fouqué 
(CFHT)

ESPaDOnS has been used at CFHT since 2004 in Classical mode, and since 2008 in Queued Service 
Observing mode. Over the years, CFHT's spectropolarimeter has seen multiple improvements: 
minimization of the polarization cross-talk (below 1% since late 2009), re-processing of all data taken in 
2004-2008, installation of a new detector Olapa (2011A), integration of the Exposure Time Calculator in 
PH2, installation of an additional thermal enclosure (2015), and measurement of the amount of precipitable 
water (2015). Ongoing improvements include implementation of the QSO-SNR mode of observing, Opera, 
and preparations for the Olapa 2amp mode (which reduces the readout time by about half).

Nadine Manset 
(CFHT)

The Gemini Remote Access to CFHT ESPaDOnS Spectrograph has achieved first lights of its experimental 
phase in May 2014. Last August, first science programs were observed using this 270m optical fiber link 
between CFHT and Gemini North telescope. GRACES achieved delivering spectra with a power resolution 
of 40,000 and 65,000 between 400 and 1050 nm. This project is a great example of a productive 
collaboration between two observatories on Maunakea that was successful due to the reciprocal 
involvement of the Gemini, CFHT, NRC Herzberg teams, and all the staff involved during the last decade. 
During this talk, I will review the project and the performances achieve during the first experimental phase 
and the on-sky phase. I will discuss how the OPERA pipeline is used to reduce the GRACES data and I 
present some early science results.

Lison Malo 
(CFHT)

Monday - 14:00:15:30

14:30 

14:40 

14:50
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CFHT Present Instruments

Since its creation 10 years ago, MegaPipe has processed almost all the data from MegaCam. MegaPipe 
was originally designed at the Canadian Astronomy Data Centre to increase archival usage by accurately 
calibrating and stacking all MegaCam images as they became public. Since then, MegaPipe has evolved 
to support the CFHT Large Programs (NGVS, MATLAS, OSSOS, CFIS, etc.) as well as many of the larger 
PI programs (e.g. CLAUDS), and several of the smaller projects (such as the New Horizons extended 
mission). This presentation will discuss the different data challenges faced by these projects.

Stephen Gwyn 
(CADC)

We acquired ESPaDOnS spectra of two heavily reddened B stars with both CFHT and GRACES under 
optimal conditions of low precipitable water vapour (WV). Several weak, diffuse interstellar bands (DIB) in 
the 9350 to 9580 A region normally masked by strong WV lines were found corresponding to bands in lab 
spectra of the fullerene ion, C60+. I shall also report on the search for, and possible detection of, other 
molecular ion bands coincident with DIB.

Gordon Walker 
(UBC)

Monday - 14:00:15:30

Stellar Magnetism

15:00 

15:15 

15:30 

15:50 - 
16:19

Monday  15:30-15:50

Queue type telescope scheduling may be considered statically, and handled manually by Queue 
Coordinators and Remote Observers, as done today at CFHT. Or, scheduling can be rendered dynamic by 
optimizing the choice of an observation with the external conditions, the content of the data base and a 
set of criteria. If driven by the signal-to-noise ratio goal, the exposure time is not always known in advance 
and scheduling has to be adapted in real time. In such scheme, the best use is made of the highly 
pressured excellent-condition nights. At CFHT, where night operations are in the hands of a sole operator, 
we are developing the concept of dynamic scheduling, that is already in place in some single-instrument, 
lesser-constraint observatories like LCOGT. In this presentation, we'll demonstrate the concept, its 
requisites and expected performances, and show how it can be adapted to CFHT in the coming years. 

Simon Prunet 
(CFHT)

Coffee break / Poster Session
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Galactic Archeology and 
the Nearby Universe

PAndAS was a Large Program on the CFHT from 2008 - 2011. During this time, it mapped over 400 
square degrees of sky surrounding M31 and M33, and resolved stars in the top several magnitudes of the 
red giant branch at the distance of M31. Streams, substructures and satellites populate the surroundings 
of these galaxies, and reveal a previous unknown interaction between them both. Large numbers of newly 
discovered galaxies and globular clusters provide insights into their recent accretion histories. Here, I 
summarize the key findings from this program, that have provided the most detailed, deepest, panoramic 
view of a galaxy ever obtained.

Alan McConnachie 
(NRC-Herzberg)

I will present the first results of the Pristine survey, a Franco-Canadian photometric survey of the Milky Way 
halo performed with the new CaHK filter on MegaCam. Currently covering ~600 deg^2, soon to be 
extended to 1,500 deg^2, this survey leads to an efficient metallicity decomposition of the Milky Way halo. 
In particular, I will show how efficient Pristine is in selecting the metal-poor end of the metallicity distribution 
([Fe/H]<-2.5) to hunt for the very rare extremely metal-poor stars (bearer of the chemical imprint of the first 
stars), to weed out contaminant around metal-poor dwarf galaxies, and to search for stellar structures in 
the halo. Our spectroscopic follow-up, including observations with Espadons, is just starting but already 
shows very promising results.

Nicolas Martin 
(OAS)

The Pristine survey is a Franco-Canadian photometric survey of the Milky Way halo performed with the 
new CaHK filter on MegaCam. This survey is designed in part to hunt for the extremely metal-poor stars 
([Fe/H] < -2.5), those that may carry the imprint of the first stars. I will present the first results from our 
Espadons follow-up spectroscopy of the brightest targets (V<14.5), which already shows promise in 
identifying new metal-poor targets, and which has the high spectral quality needed for detailed chemical 
abundance determinations. 

16:20 

16:50 

17:10

Monday - 16:20:18:35

Kim Venn  
(U. Victoria)

Session 3, Chair : Stéphane Courteau



!10

I will present the first results of the Luau survey, a Large Program which has now covered 1500 square 
degrees of Northern sky in the u-band to u=24.4. Our photometric dataset complements SDSS and Pan-
STARRS and allows us to derive photometric metallicities and distances to dissect the halo of our Galaxy. 
When combined with Gaia it will give us a uniquely powerful means to understand the large-scale 
properties of the halo.

Rodrigo Ibata 
(OAS)

The Next Generation Virgo Cluster Survey (NGVS) is a large CFHT/MegaCam programme carried out 
between 2009 and 2013. In this talk, I will start by reviewing the breath of the science that can be 
addressed with the data, from KBO objects to high redshifts clusters, before focusing on the properties of 
baryonic structures in the high-density cluster core. Topics will include the identification of low-mass 
galaxies, the galaxy luminosity function, structural properties (including ultra-compact and ultra-diffuse 
galaxies), stellar content and nuclear star clusters. I will use these diverse observations to discuss 
implications for cosmological models of structure formation.

Patrick Coté 
(NRC-Herzberg)

Monday  16:20-18:35

17:30 

18:00 

Galactic Archeology and 
the Nearby Universe
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Solar System & Exo systems

The OSSOS Large Program runs from 2013A to 2016B inclusive on CFHT using the Megaprime camera 
to perform deep imaging to search for and track transneptunian objects. OSSOS greatly benefits from the 
queue mode operations of CFHT to flexibly acquire the optimised observation set that has produced a 
suite of orbits of outstanding quality and quantity. OSSOS is approaching successful completion during its 
final year of LP operations. This talk will cover: (1) How OSSOS was designed to have a very high 
completion rate in CFHT queue mode operations. (2) The observational strategy and resulting data quality. 
(3) Highlights of the scientific results using the first half of the survey output, focussing on what OSSOS is 
exposing about the Kuiper Belt's complex structure and how that structure in constraining the final phases 
of giant planet formation.

Brett Gladman 
(UBC)

The Pan-STARRS telescopes on Haleakala are engaged in a NASA-funded effort to search the sky for 
asteroids and comets that may be dangerous to Earth. The Pan-STARRS search has become the leading 
search program, and recently discovered the “Halloween Asteroid,” a large asteroid that came 
uncomfortably close with little warning. We have been using the Canada-France-Hawaii Telescope to 
followup and confirm objects discovered by Pan-STARRS, and I will describe how this is contributing to 
the worldwide effort to find dangerous asteroids and comets. Pan-STARRS has also become the leading 
comet discovery telescope, and the comet observations from CFHT are yielding new insight into the 
formation of our solar system.

Richard Wainscoat 
(IfA)

Direct imaging planet searches generally us high-order AO system and state-of-the-art coronagraph on 
the world's largest telescopes. Such systems are indeed a prerequisite for finding planets orbital 
separations similar to that of our own Solar System gas giants and have allowed spectacular discoveries 
such as that of the multiplanetary system around HR8799. The searches of planets in Solar-System-like 
configurations often overlooked the fact that most of the sphere around a Sun-like star where planets 
would be bound for Gyr is readily probed through seeing-limited observations. Our team designed a 
survey to probe for planetary companions at orbital separations ranging from 100 to 5000 AU through a 
large set of ground-based z and J-band imaging (CFHT MegaCam, WIRCam and Gemini-S) combined 
with SPITZER 3.6 and 4.5µm imaging. The "Wide orbit Exoplanet search with InfraRed Direct 
imaging" (WEIRD) survey sampled 181 nearby young stars and is sensitive to planets down to Saturn's 
mass for many systems. The survey is >80% complete and our team is currently embarking on the follow-
up of credible planet candidates. I will present the discovery of two distant planets uncovered by our team 
as well as early results regarding the abundance of these distant giants that challenge current planet 
formation models. 

Etienne Artigau 
(U. Montréal)

9:00 

9:30 

9:50

Tuesday  09:00-12:30

Session 4, Chair : JJ Kavelaars
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I will present results from our observations of the secondary eclipses of a sample of hot Jupiters using the 
staring mode of the wide-field camera WIRCam on CFHT. These observations provide us with direct 
measurements of the thermal emission from the planet’s day-side. The sample of hot Jupiters observed in 
our survey combined with those observed previously span a range of planetary parameters (e.g. 
temperatures and densities) which allow us to study the atmospheric structure of these exoplanets in 
contrast to the environment provided by the irradiation from their host star. Our observations include 
several exoplanets from the KELT transit survey, with objects that are interesting on their own, such as a 
planet in a hierarchical triple stellar system as well as a planet with a very rapidly rotating host star. These 
observations will ultimately allow a comprehensive statistical analysis of the diversity of hot Jupiter 
atmospheres.

Eder Martioli 
(LNA)

The possibilities of cooperative observation by Maunakea facilities can lead to significant improvements in 
scientific precision. I will show a case where simultaneous observation by CFHT and Gemini (in both their 
classical and queue modes) is both possible, and has become routine, in the 2015 semesters. 
Additionally, coordination between CFHT in queue, and Gemini and Subaru in classical, have seen all three 
telescopes simultaneously observe the same science target in broad-band UV through near-IR imaging, 
on multiple occasions. This has allowed unprecedented insight into the physical properties of more than 
fifty small icy outer Solar System objects. Such small worlds frequently display variability in the optical and 
near-IR, due to surface mottling, irregular shapes, or both, and rotate with periods in the range 4-14 hours. 
Simultaneous Maunakea facility observation has removed a substantial uncertainty in understanding this 
important tracer population for the formation of the Solar System.

Michele Bannister 
(U. Victoria)

I will present an overview of the results obtained so far on the MaTYSSE Large Program as well as 
information on ongoing work.

Jean-François Donati 
(IRAP)

Solar System & Exo systems

10:10 

10:30 - 
10:58 

11:00 

11:20

Tuesday  09:00-12:30

Coffee break / Poster Session
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Since the discovery of 51 Peg, we know that stars and planets can be extremely close and may wildly 
interact. The fate of exoplanets, their evolution, internal structure, habitability and mere survival, strongly 
depend on their distance to the host star and the star's properties, such as the magnetic field. 
ESPaDOnS, and soon, SPIRou, allow to probe the magnetic field topology and strength of exoplanet host 
stars, a study that was started ten years ago jointly to theoretical developments in this field. In this 
presentation/poster, we will review past highlights and the theoretical analyses they have triggered, the 
recent and ongoing exploratory survey, and new results concerning an extreme short-orbit super-earth 
system, Kepler 78. We will also extend such studies to what SPIRou will probe in the star-planet 
interaction domain.

Claire Moutou 
(CFHT)

From close stellar binaries explored within the BinaMIcS Large Program and the forthcoming future 
characterization of planetary systems orbiting low-mass stars with SPIRou, tidal and magnetic Star-Planet 
Interactions must be modeled for a large diversity of systems. Depending on their characteristics, they can 
evolve either towards a final stable equilibrium state where orbits are circularized, the rotation of the 
components are synchronized with the orbital motion and all the spins are aligned or towards an unstable 
situation where the less massive body spirals towards the more massive one. The time needed for such an 
evolution is directly related to the strength of the dissipation of the kinetic energy of tidal flows generated in 
stars (and planets) by the close companion because of internal friction mechanisms. This dissipation vary 
over several orders of magnitude along the evolution of stars as a function of their mass, age and rotation 
and is one of the much important unknown of the dynamical evolution of multiple systems. In this talk, I will 
present the first coherent evaluation of tidal dissipation in the convective envelope of rotating low-mass 
stars (from M-type to F-type stars) from their formation to the end of their evolution. Consequences for the 
dynamical evolution of low-mass binaries and low-mass stars hosting planetary systems and their 
magnetic activity will be presented as well as their confrontation with observational datas.

Stéphane Mathis 
(AIM Paris-Saclay)

Solar System & Exo systems Tuesday  09:00-12:30

11:50 

12:10 

12:30 - 
13:58
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After a brief overview of the science topics that SPIRou will tackle with unprecedented efficiency, and in 
particular of the main goals that the SPIRou Legacy Survey will aim at, i will present the current status of 
the ongoing instrument construction and the timeline of the forthcoming steps that will bring SPIRou on 
the telescope for a first light currently scheduled in the fall of 2017.

Jean-François Donati 
(IRAP)

SPIRou

I will review the two ambitious M dwarf radial velocity surveys planed for SPIRou; these two surveys will 
provide complementary views of planetary system around low-mass stars. The first survey will be 
dedicated at establishing the typical architecture of planetary systems around nearby mid and late M 
dwarfs. This survey will be sensitive to planets as light as the Earth, and will provide targets for direct 
imaging for ELTs and upcoming space-based telescopes. By establishing the typical planetary system 
architecture around the lightest stars, this survey will determine how planetary formation mechanisms 
evolve with stellar mass. The second survey will follow-up transiting planet uncovered by ground and 
space-based missions (TESS, K2, ExTrA, NGTS ...). By providing a mass measurement and a bulk density 
contraint, these observations will pave the way to detailed atmospheric characterization by JWST.

Etienne Artigau 
(U. Montreal)

One of the goals of the SPIRou near-IR spectropolarimeter is to investigate the impact of magnetic fields 
on star and planet formation. This will be achieved through the detection and characterization of magnetic 
fields of young stellar objects down to very low masses, very young ages and inner disk regions. The 
magnetic topologies of all these systems are inaccessible nowadays with the currently available high-
resolution optical spectropolarimeters. Thanks to the increased NIR brightness of protostars and the 
enhanced Zeeman effect at larger wavelengths, SPIRou will provide a much deeper access to large-scale 
fields of class-I, class-II and class-III stars. This will help establish how the large-scale magnetic topologies 
of protostars depend on stellar mass, age and accretion rate. SPIRou also has the power to detect young 
hot Jupiters around class-III stars and therefore measure the frequency of hot Jupiters around such 
systems, which will provide a direct observational test of the formation and migration of hot Jupiters. In 
this presentation, I propose to review the objectives of SPIRou regarding magnetic fields on star and 
planet formation.

Silvia Alencar 
(UFMG)

Tuesday  14:00-15:50

14:00 

14:30 

14:50

Session 5, Chair : Claire Moutou
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SPIRou

 CoolSnap is a spectropolarimetric survey using ESPaDOnS to obtain the physical properties of M2V-M5V 
dwarfs for an optimized search of habitable exo-Earths, in preparation for the new generation CFHT 
instrument SPIRou. Our goal is to select and characterize the SPIRou Input Catalog. We want to identify 
those who will be proper to find habitable exo-Earths with SPIRou. The three main objectives are to 
estimate the magnetic activity level of the nearby M dwarfs, derived effective temperature, radii, and to 
identify spectroscopic binaries (SB1 and SB2). In addition to being a key element of the SPIRou science 
preparation, this survey produce its own important scientific results: characterization of the connection 
between the large-scale magnetic field (probed by spectropolarimetry), the total unsigned magnetic field 
(estimated from Zeeman broadening), chromospheric activity as measured in different lines, rotation and 
age. In this talk, I will review the sample of M dwarfs selected, the observing strategy and the results 
obtained so far. This program was accepted as a band-C/snapshot program, which makes a good 
science return of telescope time.

Pascal Fouqué 
(CFHT)

Currently, the main tool for studying the magnetic fields and magnetospheres of hot, early-type stars is 
optical spectropolarimetry. The signatures of magnetospheres appear as emission features in the Balmer 
series, typically only strongly visible in the Halpha line. Recently, we have begun to explore 
magnetospheres via infrared spectroscopy. Infrared spectroscopic evidence of magnetospheric material 
has several advantages over optical in that there are many more hydrogen lines to study, the detection is 
much more obvious due to a lower stellar flux contribution, and the features probe deeper within the 
magnetosphere, revealing more complex structure. By examining both optical and infrared features 
together, we can learn more about the confinement of the material by the magnetic field. Furthermore, by 
understanding how magnetic signatures appear in infrared spectra, we can develop a strategy to utilize 
the capabilities of SPIRou to study magnetic stars inaccessible in the optical. 

Mary Oksala 
(Obs. Paris)

15:10 

15:30 

15:50 - 
16:18

Tuesday  14:00-15:50

Coffee break / Poster Session
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Tuesday  16h20-18h40Maunakea 
Spectroscopic Explorer

I will present an overview of the science development activities currently underway for MSE, including a 
review of the science case, and in particular discussion of the flow down to science requirements and the 
operational concept for the facility. 

Alan McConnachie 
(MSE project office)

As a high throughput facility with moderate and high spectral resolutions, MSE will revolutionize our 
understanding of the interstellar and intergalactic media. Millions of sight lines through our Galaxy will allow 
for tomographic reconstruction of the ISM and examination of its small scale structure and its interface to 
stars. Millions of spectra obtained for high redshift galaxies and quasars will similarly allow for detailed 
reconstruction of the three dimensional distribution of the IGM, specifically advancing our understanding of 
the connection of galaxies to the IGM in which they are embedded. 

Unique among all spectroscopic resources, MSE will allow for chemical tagging of the stars in our Galaxy 
through in-situ analysis of every component and sub-component, out to nearly the virial radius of 
the Galaxy, and across the entire luminosity range of Gaia targets. I will review the expected role of MSE 
for studies of the chemical evolution and formation of our Galaxy, specifically by drawing parallels 
with existing and planned high resolution studies. 

Vanessa Hill 
(OCA)

16:20 

16:50 

17:05 

17:20
Patrick Coté  

(NRC-Herzberg)

SDSS provided a transformation in our understanding of the nearby Universe by enabling high quality 
spectroscopic study of a vast number of galaxies across a wide range in mass and environment. 
Proposed extragalactic surveys of MSE will provide the next transformation in this broad field by 
conducting the equivalent of SDSS in 8 different redshift slices up to and beyond the peak of the star 
formation history of the Universe. Each survey cube will be spatially complete down to low mass and will 
span cosmologically relevant volumes of the Universe. I will discuss the development of this program and 
speculate on the discoveries that such an unprecedented dataset will provide. 

Nicolas Flagey 
(MSE project office)

Session 6, Chair : Nicolas Martin
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MSE is the response of the intense international focus on large aperture wide field spectroscopy, that has 
resulted from diverse range of factors across a diverse range of astronomy. Here, I will summarize some of 
the major synergies of MSE with the emerging network of astronomical facilities in the 2020s, highlighting 
some of the many opportunities for collaboration that MSE provides. 

Yannick Mellier 
(IAP)

The baseline design of the MSE spectroscopic facility according to subsystems is outlined along with 
descriptions of the design philosophy, engineering challenges and development plans. 

Meeting Dinner at Le Negresco Hotel

Tuesday - 16h00-18h40

17:35 

17:50 

18:20 

  
19:15 

19:30 - 
22:00

Nicolas Flagey 
(MSE project office)

Bus leaving Le Saint-Paul Hotel 

Maunakea 
Spectroscopic Explorer
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Wednesday  9h00-10h30CFHT, Maunakea Observatories

The scientific productivity of CFHT is at an all time high. Since the last users meeting in 2013 in Campbell 
river, more than 450 papers were published using either PI program or archival data. In this talk, I will 
review in detail the scientific impact of CFHT, looking into the impact of each instruments, archival vs 
facility data and the impact of our large programs. I will also touch on the productivity of the different 
partners.

Daniel Devost 
(CFHT)

The Canada-France-Hawaii Telescope serves a diverse audience of astronomers and the general public in 
five countries: Canada, France, Hawaii (US), Taiwan, and China. The recent hiring of a full time public 
outreach manager gives CFHT the opportunity to expand its outreach presence in each of these nations 
while simultaneously reaching our local Big Island community. The observatory’s goals are ambitious; 
unlike other multi-national institutions pursuing a dynamic outreach presence, CFHT is a smaller facility 
with fewer staff fully devoted to public outreach. Through a combination of online engagement and 
partnerships with users and stakeholders in constituent communities, CFHT maximizes its outreach 
impact. We will discuss our success, challenges, and lessons learned from our experiences coordinating 
activities and events in three diverse locations: Hawaii, Canada and France.

May Beth Laychak 
(CFHT)

The current arsenal of 4m class telescopes at ESO includes the 3.5m NTT and 3.6mT at La Silla, and the 
4m VISTA telescope at Paranal. I will provide a brief history of these telescopes, and then expand on the 
research programs that are currently carried out with them. Finally, an outlook to the near future of these 
facilities will be given.

Ivo Saviane 
(ESO)

9:00 

9:15 

9:30

Session 7, Chair : 
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Claire Moutou 
(CFHT)

Wednesday  9h00-10h30CFHT, Maunakea Observatories

9:50 

10:05 

10:30 - 
10:58 

11:00

Wednesday - 11h20-12h30Stellar Magnetism

delta Scuti stars are a type of pulsating A and F stars. In 2015, thanks to ESPaDOnS spectropolarimetric 
observations at CFHT, the first magnetic delta Scuti star was discovered: HD188774 (Neiner & Lampens 
2015). Since then, two other magnetic delta Scuti stars have been discovered with Narval at TBL. 
HD188774 had been identified as a potential magnetic star from its Kepler light curve, which showed, in 
addition to the signature of pulsations, typical signatures of rotational modulation by surface spots. Using 
this selection criterion, several other potential magnetic stars have been identified in the Kepler sample of 
delta Scuti stars, and are currently being observed with ESPaDOnS at CFHT. A new class of magnetic 
objects is thus emerging: the magnetic pulsating delta Scuti stars. The combination of magnetism and 
pulsations in these stars is very exciting as it opens the way to magneto-asteroseismology for these 
objects, i.e. the potential to very strongly constrain the models of their internal structure.

Coralie Neiner 
(LESIA)

Session 8, Chair : Tristan Guillot

Coffee break / Poster Session
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AbstractThe MiMeS (Magnetism in Massive Stars) project is a large-scale investigation of the magnetic 
properties of O- and early B-type stars. Initiated in 2008 and completed in 2013, the project was 
supported by three Large Program allocations, as well as various programmes initiated by independent 
principal investigators, and archival resources. Ultimately, over 4800 circularly polarized spectra of 560 O 
and B stars were collected, making MiMeS by far the largest systematic investigation of massive star 
magnetism ever undertaken. More recently, we have been conducting a complete, magnitude-limited 
spectropolarimetric survey in support of the Bright Target Explorer (BRITE) Constellation mission. The 
~600 sample stars, all brighter than V=4, are mainly intrinsically bright stars: massive stars on the main 
sequence, and massive and intermediate-mass giants and supergiants. The survey is almost complete, 
over 40 new magnetic stars have been discovered, and follow-up observations to characterise their 
magnetic fields have started. In this talk we will provide an overview of the BRITE-Constellation mission, 
describe the motivation and scope of the spectropolarimetric survey, review the properties of the detected 
magnetic stars, and the summarise the overall impact for the BRITE mission and stellar magnetism in 
general. 

Gregg Wade 
(RMCC)

The past several years has seen a rapid pace of discovery of magnetic massive stars, now known to 
comprise ~10% of the hot stellar population. Intensive observation of these targets, primarily by the CFHT 
MiMeS and BinaMIcS LPs, has assembled a large database of high-resolution spectropolarimetry. Using 
these data, I have conducted the first population study of main sequence magnetic early B-type stars, with 
51 stars in the sample. Magnetic and spectroscopic measurements have enabled rotational periods to be 
determined for the majority of the sample stars, in turn yielding much tighter constraints than were 
previously available on the properties of the population's surface magnetic fields and circumstellar 
magnetospheres. Approximately 25% of magnetic early B-type stars display optical emission lines 
originating in their magnetospheres, and the new constraints greatly clarify the conditions under which 
magnetospheres become detectable via optical emission. I compare their observed rotational properties to 
predictions based on angular momentum loss via their magnetized winds, investigate trends in optical 
emission strength and magnetospheric plasma density, and discuss the implications of these results for 
magnetic stars in particular, and massive stars in general.

Matthew Shultz 
(Queens U.)

Wednesday  11h20-12h30Stellar Magnetism

11:20 

11:50 
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In recent years, large-scale observational surveys have begun to reveal a coherent picture of the magnetic 
properties of intermediate- and high-mass stars. In particular, a peculiar feature of the distribution of 
magnetic field strengths has become apparent: essentially no fields are observed in any intermediate or 
high mass stars with magnitudes below about 300 G. Up to this point, discussions regarding whether or 
not this so-called “magnetic desert” truly exists has been based on biased (e.g. magnitude-limited) 
samples. In this talk, we provide an overview of the global magnetic properties of Ap stars. Moreover, we 
discuss the preliminary results of the volume-limited survey currently being completed using CFHT’s 
ESPaDOnS.

James Sikora 
(Queens U.)

Wednesday  14h00-15:50SITELLE

SITELLE, CFHT's new Imaging Fourier Transform Spectrometer, has been successfully commissioned in 
August 2015. Its Science verification phase is planned for mid-January 2016. After a brief technical 
introduction to SITELLE, I will present the first scientific results from these two observing runs.

Laurent Drissen 
(U. Laval)

We present the latest development and testing results of the data manipulation suite of softwares used to 
handle SITELLE's data obtained at the Canada-France-Hawaii telescope during the commissioning run 
(August 2015) and the Science Verification phase (January 2016). Large hyperspectral datasets (4 million 
visible spectra in a 11x11 arc-minute FOV) of up to 32 Go of various objects have been obtained and 
reduced with higher than expected speed performances. We show that the success of the integration at 
CFHT and the synergy between SITELLE's softwares relies on a simple and coherent object-oriented 
onion-layered architecture based on a carefully designed and versatile core module.

Thomas Martin 
(U. Laval)

12:10 

12:30 
-13:59 

14:00 

14:25

Wednesday - 11h20-12h30Stellar Magnetism

Session 9, Chair : 
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2D wide-field spectroscopy offers an unprecedented view of the Universe and many topics in astrophysics 
are starting to take a great advantage from IFS observations. SITELLE, the CFHT imaging Fourier 
transform spectrograph, is exceptional with its large 11'x11' field-of-view, complete spatial coverage with 
a resolution of 0.32'', and vast adjustable spectroscopic capabilities. With SITELLE's commissioning and 
science verification runs, we detected an impressive number of ~3500 star-forming regions (HII regions) in 
the nearby galaxy NGC628. The amount of details seen around the HII regions is just amazing, forcing us 
to revise the traditional methods to extract star-forming regions properties useful to study the evolution of 
galaxies (i.e. star-formation rate, gas abundances, dynamics). In this presentation, I will focus on a new 
technic which take into account ionizing photons that are escaping the HII regions, diffuse ionized gas, 
and dust extinction, to characterize HII regions at high spatial resolution. The HII region dynamics, with a 
resolution of 1-5 km s-1, will also be shown, and some of the first results regarding the analysis of the star-
forming regions will be presented: dust extinction, abundances, age, and mass.

Laurie Rousseau-Nepton 
(U. Laval)

A section of the Orion nebula was observed through five different filters during SITELLE's science 
verification run. The scientific goal behind these tests is the understanding of the microphysics of HII 
regions. The span of wavelengths was chosen to provide extinction maps from as many Balmer lines as 
possible aiming at dust scattering properties, electronic temperature and density maps from different 
ionization volumes, abundances...The data cubes have been reduced and are currently being analyzed. 
Results will be presented and compared with data from other instruments.

Gilles Joncas 
(U. Laval)

Wednesday  14h00-15h50SITELLE

14:40 

14:55 



!23

Stars of low and intermediate mass (0.8-8Msun) end their lives during the spectacular Planetary Nebula 
(PN) phase. During that phase, the central star gets hotter and ionizes the envelope previously ejected and 
enriched in nucleosynthesis products. These sources are thus perfect laboratory to study the physics of 
photoionization. Unlike typical stars, many PNe have complex morphologies and can be bipolar or 
multipolar, as it can be seen in the many spectacular images of PNe often used for outreach. 
Understanding the shaping of these objects is a very active field of research, and it now seems clear that 
the presence of a companion is the key to form these bipolar/mulipolar nebulae. It is however not clear 
what the shaping mechanism is, and measurement of the shape of the nebulae, together with the velocity 
fields of the gas is needed. To obtain accurate photoionization models, and understand the impact of 
binarity on the ejection of gas by evolved stars, we need IFU observations with a high angular resolution 
over a large field of view (PNe have a typical extent of a few minutes), and with a large spectral resolution 
to map the many lines to resolve the different velocity components of the winds reaching up to a few 
hundred km/s. SITELLE is an ideal instrument for that purpose. We would like to obtain simultaneously 
high spectral and spatial emission line observations of a few key planetary nebulae. Our experience with 
BEAR/CFHT, using the same technique in the infrared will be of great help for that.

Eric Lagadec 
(OCA)

Cygnus Loop and IC 443 are supernova remnants (SNRs) recognized as excellent laboratories to study 
the interaction between the SNR and the surrounding interstellar medium. The overall complex 
morphologies and large dimensions of those SNRs have always represented an observational challenge. 
This is especially true for optical observations for which the data available are very scarce. In order to 
palliate this scarcity in the optical regime, we are using the iFTS SITELLE recently installed at CFHT. Having 
a field of view of 121 sq.min, it is the ideal instrument to study extended object such as Cygnus Loop and 
IC 443, for which millions of spectra can be obtained at each observation. The extended 2D mappings of 
several emission lines allowed the creation of numerous ratios maps useful for shock diagnostics. Using 
the shock modeling code MAPPINGS, we have created the first abundances map of nitrogen, oxygen and 
sulfur for an appreciable fraction of the observed regions.

Alexandre Alarie 
(U. Laval)

Wednesday - 14h00-15h50SITELLE

15:10 

15:25 

15:40 

15:50 - 
16:18 Coffee break / Poster Session
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The surface rotation rates of young solar-type stars vary rapidly with age from the end of the pre-main 
sequence through the early main sequence. Important changes in the dynamos operating in these stars 
may result from this evolution, which should be observable in their surface magnetic fields. Here we 
present an ongoing study aimed at observing the evolution of these magnetic fields through this critical 
time period. Observations are from the CFHT with ESPaDOnS, and from the Telescope Bernard Lyot with 
Narval. We are observing stars in open clusters and stellar associations of known ages, and using Zeeman 
Doppler Imaging to characterize their complex large-scale magnetic fields. Presented here are early results 
for stars from 7 associations, with ages from 20 to 625 Myr, masses from 0.7 to 1.2 times the sun, and 
rotation periods from 0.4 to 11 days. We find complex large-scale magnetic field geometries, with global 
average strengths from 10 to 140 G. There is a clear trend towards decreasing average large-scale 
magnetic field strength with age, and a tight correlation between magnetic field strength and Rossby 
number. Comparing the magnetic properties of our zero-age main sequence sample to those of both 
younger and older stars, it appears that the magnetic evolution of solar-type stars during the pre-main 
sequence is primarily driven by structural changes, while it closely follows the stars' rotational evolution on 
the main sequence.

Colin Folsom 
(IRAP)

In this talk I will present results from the CFHTLenS (Canada France Hawaii Telescope Lensing Survey) 
project, one of the most powerful weak lensing surveys to date. I will review the technical work that was 
necessary to come up with a shape catalogue and photometric redshifts with well-controlled systematic 
errors. With this exquisite data set we constrain the cosmological model, test for deviations from General 
Relativity, and reveal new details about the connection between baryons and dark matter. Furthermore, I 
will look into the reported tension between the findings of CFHTLenS and last year's Planck results. I will 
discuss several systematic effects that might alleviate this tension and give an outlook on ongoing and 
future weak lensing surveys that will help to answer the question whether there is such a tension or not.

Hendrik Hildebrandt 
(U. Bonn)

The Distant Universe Wednesday - 16h50-18h40

Stellar Magnetism Wednesday  16h20-16h50

16:20 

16:50 

Session 10, Chair : Hervé Aussel
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I will present recent results on the extraction of the lensing signal and multiband photometry for the largest 
sample of massive clusters present in CFHT and Subaru archives. Signal is obtained with the latest 
developments of the Astromatic tools. I will put the emphasis on tests of systematics (shapes, SEDs) and 
constraints on mass profiles and the mass substructures.

Rafael Gavazzi 
(IAP)

Measurements on the radial distribution of galaxies in clusters show how well galaxies trace the underlying 
dark matter distribution, and provide constraints on the physics related to their evolution in these 
environments. The wide-field imagers at CFHT have provided unique insights into this field, and I will 
summarise several recent results. Specifically, I will present measurements of the spatial distribution of 
stellar mass in satellite galaxies of 10 rich clusters around redshift z~1, and compare this to a similar 
measurement of their descendant population of 60 clusters at redshift z~0.15 (from the large MENeaCS 
and CCCP programmes at CFHT, see vdBurg+15). Since the two samples are matched in halo mass to 
be progenitors/descendants, we can compare their stellar mass distributions directly to learn how the 
stellar mass content assembles in galaxy clusters. This suggests that the central parts (R<400 kpc) of the 
stellar mass distributions of satellites in local galaxy clusters are already in place at z~1, and contain 
sufficient excess material for further BCG growth. Evolving towards z=0, clusters appear to assemble their 
stellar mass primarily onto the outskirts, making them grow in an inside-out fashion. I will also present new 
results of an extension of this study, namely a measurement of the galaxy distribution in a representative 
sample of Planck-selected clusters at intermediate redshift of 0.5 < z < 0.7, which we are currently 
studying with MegaCam and WIRCam at the CFHT.

Remco Van der Burg 
(AIM Paris Saclay)

The Distant Universe Wednesday  15h50-18h40

17:20 

17:40 
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CLAUDS is a long term CFHT campaign to collect deep (U~27) and wide (20 sq. deg.) U band imaging, to 
leverage the massive grizy survey underway with the HSC imager on Subaru. The combination of the 
CFHT U band and HSC allows the selection of star-forming galaxies at z~2-3, measurements of rest-UV 
SFRs at z<1, and greatly improves photometric redshift performance that's key in almost all galaxy-
evolution studies. We will report on the current status of the project and hopefully we will present the first 
pointings of the HSC deep and CLAUDS. The combination of U-band depth and area that MegaCam is 
providing is unprecedented, ensuring a wide variety of research until the advent of LSST. It will also greatly 
benefit the future PFS deep spectroscopic survey that will be conducted at Subaru starting in 2018. 

Stéphane Arnouts 
(LAM)

I will introduce the VISTA/CFHT Stripe 82 (VICS82) survey: a near-infrared (J+Ks) survey covering ~150 
square degrees of the Sloan Digital Sky Survey (SDSS) equatorial Stripe 82 to a depth of J=22 mag and 
Ks=21.5 mag (AB, 5σ point source sensitivity). VICS82 contributes to the growing legacy of multi-
wavelength data in the Stripe 82 footprint. The addition of near-infrared photometry to the existing SDSS 
ugriz data improves photometric redshift estimates out to z~1 and reduces the scatter in stellar mass 
estimates to δlog(M*)~0.5 dex for galaxies with M*>10^9 Msun at z<1. When combined with other multi-
wavelength imaging of the Stripe, including moderate-to-deep ultraviolet (GALEX), optical and mid-infrared 
(Spitzer-IRAC) coverage and tens of thousands of spectroscopic redshifts, VICS82 gives access to 
approximately 0.5 Gpc^3 of comoving volume. Some of the main science drivers of VICS82 include (a) 
measuring the stellar mass function of L* galaxies out to z~1; (b) discover and catalogue intermediate 
redshift quasars at 2.2

Yen-Ting Lin 
(IAAAS)

The Distant Universe Wednesday - 15h50-18h40

18:00 

18:20 

18:40
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Posters

Astronomical sites across the world, including Maunakea, are under increasing threats from light pollution. 
Throughout the world, sodium lighting is being replaced by light from Light Emitting Diodes (LEDs) which 
typically has much more blue light. Maunakea still has a very dark night sky. Efforts to maintain the dark 
night sky over Maunakea will be described, including a new lighting ordinance for the County of Hawaii 
that is expected to be introduced in 2016.

Richard Wainscoat 
(UH)

#0 

#1 

#2 

#3 

Greg Barrick 
(CFHT)

As a result of the 2013 CFHT Announcement of Opportunity, a new set of broadband and narrow band 
filters for MegaCam were procured in order to take advantage to the advances in filter technology since 
MegaCam was commissioned. The new filters were delivered to CFHT by October 2014, with an ultra-
broad band filter procured later in 2015. The new filters in all cases have substantially higher throughput 
and significantly more regular band-passes than the original filters. The band-passes are also more 
uniform across the field of view. Finally, the filters are larger than the original filters allowing the full 40 CCDs 
of MegaCam to be used. The characteristics of these new filters as compared to the old filters are 
presented here.

Greg Barrick 
(CFHT)

In late 2014, a substantial drop in MegaCam throughput was noted and what was thought to be 
contamination was found on the exposed surfaces of the first lens (Lens 1) of the MegaCam Wide-Field 
Corrector (WFC). An attempt to clean the lens resulted in further degradation in throughput and a 
substantial increase in scattering. Further investigation showed that the problem was not caused by 
contamination, but by a severe degradation in the coating on that surface. This paper will describe the 
investigation that led to this discovery, the method used to remove the degraded coating, and the impact 
of removing this coating on MegaCam performance. Some thoughts on the cause of this degradation will 
also be presented.

Laurent Drissen & SITELLE team 
(Université Laval)

We present in this poster a « pot pourri » of the commissioning and Science verification observing runs 
with SITELLE, aimed at stimulating discussions and generating ideas for potential projects. Some of these 
data will be discussed more deeply during the SITELLE session.
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Greg Barrick 
(CFHT)

As part of the GRACES project, the original thermal enclosure for ESPaDOnS needed to be raised altering 
the thermal environment of the spectrograph. To compensate for this alteration, an insulated room was 
installed around the spectrograph providing additional, passive thermal stabilization for the spectrograph. 
This new enclosure has been in place since August 2015. The effects of the new enclosure on the thermal 
stability of the ESPaDOnS spectrograph and on spectral drift will be explored.

Posters

#4 

#5 

#6 

Greg Barrick 
(CFHT)

The f/8 secondary mirror has a vacuum support system. Due to a manufacturing error, the system also 
uses pressure in the central part of the mirror to bend the mirror to the correct figure. After the 2014 
coating of the f/8 mirror, one of the cosine regulators, responsible for varying the vacuum and pressure as 
the telescope is tilted, was not working properly. Though not right, it was working well enough to not 
significantly impact ESPaDOnS observations, but with the arrival of Sitelle, the urgency of correcting the 
problem rose. This paper will describe the investigation and correction of the cosine regulator problem, the 
addition of load cells to the system, and the results of FEA models of the support system and, time 
allowing, on-sky tests.

Kevin Ho 
(CFHT)

We present details of the improvements to MegaCam filter transport system. Modifications were recently 
implemented to improve reliability and longevity of the filter transport system. Rollers were added to the 
filter frames to eliminate metal-to-metal contact that had previously existed between the filter frames and 
slide rail. This should stop the wear on the filter frames and slide rail and prolong the life of the 
mechanisms. Also, new electronics were added to sense and verify that the filters are in their proper 
locations at all times. There was an incident a year or so ago where a filter inadvertently dislodged from its 
storage location and jammed against the slide rail while the jukebox was moving to change a filter. 
Fortunately the damage was limited to the slide rail only and no glass was lost. The electronics disables all 
mechanism movements if a fault is sensed.
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Kevin Ho 
(CFHT)

We present results of our study to improve MegaCam efficiency on the sky by decreasing readout time of 
the MegaCam array and lessening overhead from the other camera subsystems. The goal is to eliminate 
10 sec from the current 40 sec readout time and any reasonable overhead time from the subsystems.

Posters

#7 

#8 

#9 

Olivier Lai 
(OCA)

The local turbulence is the only part of the seeing degradation that we can actively improve and reduce at 
the source. It is often a major contribution to the overall seeing and introduces effects that are highly 
localized and may be difficult to correct. CFHT took the first step to reduce this self induced turbulence by 
venting its dome. However, it is difficult to quantitatively control the local seeing without being able to 
locate and quantify the turbulence present. This requires the development of a new type of sensor, 
specifically designed to sensitively measure local optical turbulence. We propose to develop such a 
sensor, based on a simple Mach-Zender interferometer layout. Two parallel beams traveling through 
turbulence will incur optical path differences. By measuring the intensity variations in the linear part of the 
sine wave function of the interferogram, we can extract the variance of the phase and therefore an 
estimate of the local Fried parameter r0. The instrument is simple in design and can easily be swept 
though a volume or incorporated into operations, for example to control the dome vents. This optical 
turbulence sensor will be useful to detect local sources of turbulence, which is the first step to improve the 
image quality due to localized seeing within the dome and the telescope. Eventually it could even be used 
to optimize the air flow inside the dome by actively controlling dome venting or the implementation of the 
deflectors.

Nadine Manset 
(CFHT)

CFHT always strives to optimize and maximize the time spent on the sky so that users obtain as much 
data as possible. Limitations imposed by hardware, such as the time needed for telescope slews and 
dome rotation, can be managed by Queue Coordinator, who carefully plan sequences of observations to 
minimize those overheads. Other hardware limitations, such has time spent reading out a detector, can be 
addressed with hardware and software upgrades. The Olapa 2amp project reduces the readout time by 
about half, by using both amplifiers on the e2v chip instead of just one. Another way to optimize the use of 
telescope time is to accumulate photons, not based on a pre-determined exposure time, but until the 
requested SNR is reached. When sky conditions are excellent, for example when the image quality gets as 
low as 0.4", the initial exposure time can be significantly reduced while still attaining the SNR needed for a 
scientific goal.
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Posters

#10 

#11 

#12 

#13

Derrick Salmon 
(CFHT)

The addition of dome vents to the CFHT dome has resulted in significant improvements to delivered IQ - 
more is work is planned to do even better.

Chris Willott 
(CADC-NRC)

I will describe the services available for CFHT Users at the Canadian Astronomy Data Centre, including 
how to find, retrieve and process data.

Kanoa Withington 
(CFHT)

An outline of the proposed changes to CFHT's proposal and observation planning tools.

Carmelle Robert 
(U. Laval)

Stellar populations can reveal crucial clues about galaxy evolution scenarios and the key associated 
mechanisms: interactions, secular processes, gas accretion, feedback from stellar winds and supernovae 
or AGNs, etc. SITELLE, the CFHT imaging Fourier transform spectrometer, is exceptional with its large 
11'x11' field-of-view, complete spatial coverage with a resolution of 0.32'', and vast adjustable 
spectroscopic capabilities.The nearby interacting system  Arp94 is composed of a prominent SAB(s)a 
galaxy with a massive bulge,  a Sy1.5 active nucleus, and an extended diffuse disk with many  HII regions, 
and a gas-poor companion E2 galaxy with a LINER nucleus.  The interaction is well signed by a 20' HI 
plume, multiple stellar  arcs and ripples, and a possible tidal dwarf galaxy. Arp94 is certainly  an ideal 
prototype system to trace the impact of galaxy interactions  on stellar formation through time and an ideal 
test-bed for SITELLE’s performance with pure absorption lines and varying mixtures of emission  and 
absorption lines over a large range of surface brightnesses and  stellar populations properties. Arp94 was 
observed during SITELLE's  science verification run last January using the filters C1 (389-484 nm),  SN2 
(482-513 nm), and SN3 (647-685 nm). Preliminary results for the  stellar absorption line indicators will be 
presented.
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Posters

#14 

#15 

#16

Bryce Bolin 
(Nice Obs.)

Asteroids larger than a few hundreds of meters in diameter display an upper limit to their rotation rate 
which allows a determination of their tensile strength. No such limit has been detected in smaller asteroids 
so their tensile strength and morphologic nature are unknown. Theoretical expectations range from them 
being monolithic boulders to ‘rubble piles’ held together by weak van der Waals forces between their 
heterogeneous sub-components. We will obtain dozens of light curves for decameter scale NEOs to 
probe the rotation rate limit of the smallest asteroids with the intent of measuring or setting a limit on their 
tensile strength and determine their morphological structure.

Edouard Bernard 
(OCA)

The Pan-STARRS 3Pi Survey has mapped the whole sky visible from Hawaii in 5 filters down to r ~ 23. I 
will present the main results from the search for substructures in the halo of the Milky Way, and discuss the 
possible synergies with other on-going halo surveys such as Pristine and CFHT-Luau.

Stéphane Arnouts 
(LAM)

We present the VIPERS Multi-Wavelength Survey combining GALEX (F/NUV bands), WIRCam (NIR K 
band) and the CFHTLS in the region of the VIPERS spectroscopic survey.With its unique volume, ~0.2 
Gpc^3 (z<1.5), robust photometric redshifts and stellar masses we have obtained : -a- new 
measurements of the stellar-to-halo mass relationship (SHMR) over an unprecedented mass range for 
both central and satellite galaxies -b- first time constraints on the evolution of the massive end 
(M>10^10.5 Mo) of the stellar mass functions up to z~1.5, a critical test for the hierarchical models -c- 
evidences for two quenching channels for star-forming galaxies depending on their stellar masses and 
involving different quenching timescales. -d- measurement of the cosmic web at high redshift (0.5
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Posters

#17 

#18

Zsolt Keszthelyi 
(RMCC)

Over the last decade, tremendous strides have been achieved in our understanding of magnetism in main 
sequence OBA-type stars: the statistical occurrence of their surface magnetism has been established, the 
field origin is understood to be fossil, and theoretical developments and simulations of their magnetic fields 
have progressed dramatically thanks to guidance from spectropolarimetric constraints. These initial studies 
have enabled us to address two new, fundamental questions: how do the fossil fields of hot stars evolve 
during the post-main sequence phases, and how do they influence the evolution of hot stars from birth to 
their final stages? Filling the void of known magnetic evolved hot stars, studying the evolution of their fossil 
magnetic fields along stellar evolution, and understanding the impact of these fields on the angular 
momentum, mass loss, rotation, and evolution of the star itself, is crucial to answering these questions, 
with far reaching consequences, e.g., for galactic evolution, supernovae explosions, and the properties of 
stellar remnants. In this talk we present the motivation, scope, technical plan and first results of a new 
initiative named LIFE: The Large Impact of magnetic Fields on the Evolution of hot stars. LIFE aims to 
address the above issues through characterisation of the magnetic field properties of a large sample of 
evolved hot stars via ESPaDOnS spectropolarimetric measurements of unprecedented precision. LIFE is 
currently supported by awards of PI time from both the French and Canadian agencies, and is the subject 
of a submitted LP proposal.

James Sikora 
(Queens U.)

In rare cases, hot magnetic B-type stars have been observed to exhibit strong and extremely broad H 
emission in their spectra. These features are now understood as being produced by a hot magnetically 
confined plasma that is forced to co-rotate with the star well beyond its surface. These centrifugally 
supported magnetospheres (CMs) are found to persist over long timescales, which allow their physical 
properties (e.g. structure, volume, density, etc.) to be studied in detail. CM-hosting stars therefore provide 
a unique means of understanding how stellar winds interact with the magnetic fields of intermediate-mass 
stars. This poster will summarize the recent analysis of the previously uncharacterized CM-hosting star, HD 
35502, using spectropolarimetric observations obtained with CFHT’s ESPaDOnS.
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Gregg Wade 
(RMCC)

In this poster we report the results of the analysis of BinaMIcS ESPaDOnS spectropolarimetry, as well as 
extensive additional data, of the magnetic B-type SB2 system HD 164492C.

#19 

#20 

#21

Gregg Wade 
(RMCC)

In this poster we report the results of the analysis of BinaMIcS ESPaDOnS spectropolarimetry, as well as 
extensive additional data, of the magnetic SB2 system HD 34736.

Gregg Wade 
(RMCC)

A small fraction of middle and upper main sequence stars host strong fossil magnetic fields, and most also 
show very distinctive atmospheric chemical peculiarities. Although stars spend the majority of their nuclear 
evolution as main sequence stars, until a few years ago, little was known about how the fields and 
abundances evolve through the main sequence. The identification and study of about 80 magnetic stars in 
open clusters made it possible to discover that the strength of magnetic fields declines strongly with stellar 
age during the main sequence, and that chemical abundance peculiarities decrease with age. We are 
carrying out observations with ESPaDOnS at CFHT and HARPSpol at ESO La Silla that follow up on these 
results, that will allow us to detect, for the first time, how the geometric structure of the magnetic field and 
the distribution of chemical elements on the surface vary with time during the main sequence. These 
results will have direct impact on basic questions of atomic diffusion, internal mixing in stars, and evolution 
of magnetic field structures inside and at the surfaces of stars with fossil magnetic fields.
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#22 

#23 

Gregg Wade 
(RMCC)

Magnetic fields are ubiquitous in active cool stars, but they are in general complex and weak. Current 
Zeeman Doppler imaging (ZDI) studies of cool star magnetic fields chiefly employ circular polarization 
observations because linear polarization is difficult to detect and requires a more sophisticated radiative 
transfer modeling to interpret. However, it has been shown in previous theoretical studies, and in the 
observational analyses of magnetic Ap stars, that including linear polarization in the magnetic inversion 
process makes it possible to correctly recover many otherwise lost or misinterpreted magnetic features. 
We have obtained phase-resolved ESPaDOnS observations in all four Stokes parameters of 4 active RS 
CVn binaries and one active M dwarf. For one star (II Peg), remarkable Stokes QU signatures are detected, 
enabling us to perform the first ZDI of a cool star in all 4 Stokes parameters. In this poster we summarise 
our results and discuss the potential for future studies of cool stars in all 4 Stokes parameters.

Gregg Wade 
(RMCC)

NGC 1624-2 is a magnetic O-type star discovered during the MiMeS survey at CFHT. It exhibits slow 
rotation, which is typical of magnetic O-type stars, with a period of ~158 days. However, its surface 
magnetic field strength - about 20 kG - is an order of magnitude larger than the fields of other O-type 
stars. In fact, this field is so strong that Zeeman splitting is detected in the star's unpolarised spectrum, a 
phenomenon never before observed in a magnetic O star. This study uses ESPaDOnS Stokes V 
spectropolarimetry to model the geometry of this unusual magnetic field. In particular, the Zeeman splitting 
allows us to place unprecedented constraints on the field topology of NGC 1624-2. These new constraints 
are used to model the star's magnetospheric emission at optical (CFHT), X-ray (Chandra), and UV (HST) 
wavelengths.
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