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de physique

Carolyne Van Vliet, profes-
seure émérite au Département 
de physique et professeure 
associée à la University of 
Miami, a été élue Fellow de 
l’American Physical Society 
pour « ses contributions ori-
ginales et importantes aux 
fondements de la théorie de 
la réponse linéaire et du trans-
port quantique impliquant 
des états localisés et étendus, 
et l’application de ces théories 

à des problèmes en matière condensée ». Les contributions de la 
professeure Van Vliet ayant donné lieu à cette reconnaissance 
se situent dans le domaine de la physique statistique et de la 
matière condensée. Détentrice d’un doctorat de l’Université Libre 
 d’Amsterdam, la professeure Van Vliet a notamment élaboré dans 
les années 70-80 avec ses collègues du Centre de recherches mathé-
matiques à l’Université de Montréal une équation à plusieurs 
corps désormais appelée équation maîtresse de Pauli-Van Hove-
Van Vliet. Elle a également établi une équation de Boltzmann 
quantique qui s’avère un outil majeur pour les calculs de transport 
et de conductivité dans les dispositifs sous-micrométriques actuels 
à degré de confinement élevé. 

Carlos Silva, professeur 
au Département de phy-
sique, a reçu la médaille 
Herzberg 2010 de l’Associa-
tion  canadienne des physi-
ciens et physiciennes (ACP). 
Cette prestigieuse médaille 
est remise chaque année à un 
physicien canadien de moins 
de 40 ans pour des contri-
butions  exceptionnelles à 
la recherche. Actuellement 
professeur agrégé, Carlos 

Silva détient également la chaire de recherche du Canada sur les 
matériaux semi-conducteurs organiques. La médaille Herzberg 
attribuée au professeur Silva souligne plus particulièrement ses 
contributions à la compréhension des processus optiques et 

 électroniques dans les semi-conducteurs moléculaires et poly-
mériques. Elle récompense également son apport à la compré-
hension des relations complexes entre la microstructure et les 
propriétés de cette nouvelle catégorie de matériaux. Le professeur 
Silva détient un doctorat en chimie physique de l’Université du 
Minnesota et a effectué ses recherches postdoctorales au labora-
toire Cavendish, à l’Université de Cambridge. Avant son recru-
tement à  l’Université de Montréal, il a occupé un poste d’associé 
de recherche  senior du Engineering and Physical Sciences Research 
Council du Royaume-Uni au  laboratoire Cavendish, puis de cher-
cheur associé au Darwin College, toujours à Cambridge.

Enfin, le professeur René Doyon, son ancien étudiant David 
Lafrenière, qui a rejoint le Département de physique au rang de 
professeur adjoint le 1er juin 2011, ainsi que Christian Marois, du 
Conseil national de recherches du Canada, se sont vu remettre la 
Médaille d’honneur de l’Assemblée nationale, au cours d’une céré-
monie qui a eu lieu le 29 mars, pour la première photographie de 
planètes extrasolaires. p. 4   
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GRANDE CUVÉE POUR LES PROFESSEURS 
DU DÉPARTEMENT !

Remise de la médaille d’honneur de l’Assemblée nationale.  
De gauche à droite : Gérard Deltell, Nathalie Normandeau, 

Christian Marois, David Lafrenière, René Doyon,  
Yvon Vallières et Pauline Marois.
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Fig. 1. Left: 2MASS0103(AB)b in October 2002, with NACO in H-band Right: 2MASS0103(AB)b in November 2012, with NACO in L′ band.
The green arrow shows the position of the companion in 2002. The light-blue circle identifies the expected position of the companion if it had
been a background source. The host binary was also resolved in 2002, in H-band, but this is not visible because of the intensity scale used.

Table 1. Summary of the NACO (VLT-UT4) observations of
2MASS0103AB (RA = 01:03:35.63; Dec = −55:15:56.1).

UT Date Filter Exp. time Comments
L′ 32 × 200 × 0.2 = 1280 s Seeing:

2012-11-25 KS 8 × 20 = 160 s 0.7′′–0.8′′
H 8 × 20 = 160 s Airmass:
J 4 × 5 = 20 s 1.16–1.25

2002-10-28 H 5 × 10 × 2 = 100 s Archive data

H-band images of 2MASS0103, obtained in October 2002
(run 70.D-0444(A)). These early images were acquired in field-
tracking and with poor adaptive optics correction. We stacked
the best 50% of the frames, for which the central binary was
resolved, totalling 100 s exposure time on target.

We used the IPAG-ADI pipeline as described in Delorme
et al. (2012) to reduce the frames (bad pixel interpolation, flat,
recentring, derotation, and stacking). Although both the sec-
ondary component and the companion clearly appear after a
simple stack of all exposures (see Fig. 1), we performed ADI
(Marois et al. 2006) and LOCI (Lafrenière et al. 2007) star sub-
traction procedures to detect other eventual companions. None
was detected down to a contrast of ∼7.5 mag at 0.5′′, resulting
in a detection limit of ∼2.5 MJup at 25 AU for an age of 30 Myr
(see discussion below).

2.2. Host-star properties

The primary star 2MASS J01033563-5515561 was identified
as part of a survey designed to identify new late-type mem-
bers of the young, nearby moving groups and associations Beta
Pictoris, TW Hydrae, Tucana-Horologium (THA), Columba,
Carina, Argus and AB Doradus (ABDMG) (Torres et al. 2008).
The details of this analysis will be presented in Gagné et al. (in
prep.), but the principle is to identify promising candidate mem-
bers of these moving groups using astrometry, proper motion and
photometry from a correlation of 2MASS and WISE catalogues,
with a modified version of the Bayesian analysis described in
Malo et al. (2013). One of the first robust candidates identified
in this project is 2MASS J01033563-5515561, which we have
followed with GMOS-S at Gemini South to obtain the optical
spectra. This spectrum matches a M5.5/M6 spectral-type and
shows strong H-alpha emission at 656 nm, with an equivalent

width of 10.23 ± 0.55 Å. No nearby X-ray source was found
in the ROSAT archive (Voges et al. 1999), indicating the target
is not a strong X-ray emitter. In parallel to this, we have ob-
tained a trigonometric distance of 47.2 ± 3.1 pc for this object
(Riedel, priv. comm., using the CTIO 0.9 m through the CTIOPI
program, using 49 R-band images taken on 11 nights between
October 26, 2007 and November 13, 2012, and reduced using
methods from Jao et al. (2005) and Riedel et al. (2011). The
complete parallax analysis for 2MASS0103, along with many
other objects, will be published in Riedel et al. (in prep.). During
the NACO runs described earlier, we also noticed the primary is
in fact a binary with a flux ratio of 0.8 in the L′ band. Taking
this binarity and the trigonometric distance into account, we
find Bayesian probabilities of 99.6% and 0.4% for membership
to THA and ABDMG respectively. The field hypothesis has a
probability of 10−14, so 2MASS0103AB is a strong candidate
member of the Tucana-Horologium association, aged ∼30 Myr
(Torres et al. 2008).

We must stress that those probabilities are not absolute ones
in the sense that even a sample of candidates with a 100%
Bayesian probability will contain a certain number of false posi-
tives. Follow-up observations of robust candidates in Malo et al.
(2013) have shown that the false positive rate is 10% for candi-
dates without parallax in THA. Though the membership anal-
ysis in our study is not exactly the same, the risk of a false
positive is very low, especially because we do have a parallax
measurement, meaning that 2MASS0103AB is very probably a
bona-fide member of THA. We assume in the following that the
2MASS0103 system is aged 30 Myr.

According to BT-Settl 2012 isochrones (Allard et al. 2012;
Baraffe et al. 2003), and assuming a distance of 47.2±3.1 pc and
an age of 30 Myr, 2MASS0103AB is a low-mass binary with
masses of [0.19; 0.17] ± 0.02 M⊙ for [A; B] respectively, see
Table 2. The projected separation between A and B was 0.26 ±
0.01′′ in 2002 and 0.249± 0.003′′ in 2012. The projected dis-
tance was around 12 AU at both epochs, but the position angle
changed significantly, from 71.2◦ in 2002 to 61.0◦ in 2012.

2.3. Proper motion analysis: a bound companion

During our 2012 November 25, L′ band NACO observations
of 2MASS0103 (run 090.C-0698(A)), we identified a candi-
date companion with a separation of 1.78′′ and a position angle
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I : The BASS catalog
• Cross-match of the whole 2MASS and ALLWISE
• 100,000 Potential > M5 stars
• Bayesian Analysis (BANYAN II) cuts down to 
~ 200 M4 - L6 young moving group (YMG) 
candidates

II : Exoplanet Imaging
• Compelling targets for direct imaging 

• Two ~ 10 - 13 MJup companions were found !

III : Spectroscopy

• We found several new young BDs and low-mass stars !

IV : Mass Segregation ?
Tentative evidence (1 - 4 σ) for spatial and 
dynamical mass segregation in some YMGs !• Young = bright, better contrast ratio

• Membership = Constraint on age

• We used GMOS, Flamingos-2, Spex, FIRE, GNIRS, 
OSIRIS to obtain 200+ new NIR and optical spectra

Find me 
for more 
info ! →
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UP: The young TW Hydrae candidate J1207-3900 
(black line) compared to a field L1 dwarf (pink 
line). This is the first L-type candidate member 
identified in TW Hydrae (Gagné et al., 2014b).

UP/LEFT: Some of the young BD discoveries from BASS 
(black) compared to field standards (green)

LEFT: Na I equivalent width (EW) for 
young BDs discovered in the BASS survey. 
The black line and beige region represent 
values for field BDs and their scatter. Low-
gravity and very low-gravity BDs (blue and 
red symbols) display a lower-than-normal 
Na I EW. The dashed line delimits a region 
where BDs gain a larger score towards 
low-gravity (see Allers & Liu 2013)

LEFT : J0103-5515 
was identified in 
BASS as a 
candidate member 
of Tucana-
Horologium; a 
follow-up with 
NACO revealed it is 
a binary system 
with a 12-14 MJup 
companion 
(Delorme et al, 
2013).

UP : A new 
comoving, young 
~13 MJup companion 
discovered in BASS !

LEFT : Histogram of spectral types for 
bona fide members (green) and the BASS 
sample (pink)

Right : Proper motion precision of our 
2MASS / ALLWISE cross-match. Contours 
include 30, 75 and 98% of all objects.

LEFT : Proper motion 
and sky position for 
bona fide members 
(green arrows) and BASS 
candidate members 
(pink arrows) of AB 
Doradus. Colored lines 
represent trajectories 
on the Celestial sphere 
(great circles). All 
members and 
candidates converge 
towards the apex of the 
moving group (blue 
circles; Gagné et al., 
2014a).

RIGHT : Color-
magnitude 
diagram for BASS 
candidates 
(purple points) 
compared with 
the field 
sequence (green) 
and its scatter 
(dashed lines). 
Young objects are 
expected to fall 
above the field 
sequence.

LEFT : UVW 
measurements 
for bona fide 
members of THA 
(green dots) 
compared to 
BANYAN II 
statistical 
predictions for 
BASS candidates 
(purple dots). 
The orange 
ellipsoid is our 
kinematic model.

•  The most up-to-date fraction of old objects in 
this high-priority sample is ~10 %

•  ~ 300 additional low-priority candidates with a 
false-positive rate of ~50 %

LEFT : The  Minimum Spanning Tree 
(MST; green lines) for all members 
and high-priority candidate 
members of AB Doradus (red points 
and their projections). Vertical 
projection shadows are displayed 
as blue lines. A MST is the shortest 
network without loops that 
connects all points. The length of 
this MST gives a characteristic 
scale for the size of a distribution 
which is independent of geometry. 
Comparing the MST length of a 
fraction of the brightest stars with 
the same fraction of random stars 
provides a metric for mass 
segregation (Allison et al. 2009).

LEFT AND 
RIGHT : MST 
length for 
fractions of 
brightest YMG 
stars (purple), 
compared with 
random 
selections 
(red). Blue 
region is not 
statistically 
significant. 


