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Abstract. We present the results of a search for brown dwarfs (BDs) &ng lew mass (VLM)
stars in the 625 Myr-old, metal-rich ([Fe/H]=0.14) Hyaddgster. We performed a deep (1=23,
z=22.5) photometric survey over 16 dearound the cluster center. We report the discovery of
the first 2 BDs in the Hyades cluster, with a spectral type Td B2 respectively. Their optical and
near-IR photometry, as well as their proper motion, are isterst with them being cluster members.
According to models, their mass is about 50 Jupiter massesage of 625 Myr. We also report the
discovery of 3 new very low mass stellar members and confienmtembership of 15 others.

THE HYADES CLUSTER

The Hyades (Melotte 25¢2005=04"26M548, 5,00=+15°52; 1=180.0%, b=-22.40) is

one of the richest open clusters and the closest to the Stnynfn et al. (2008) derived

its main structural and kinematical properties based orpatigos measurements : a
distance of 46.20.27 pc, an age of 6250 Myr, a metallicity [Fe/H] of 0.14-0.05,

a present-day total mass of about 40Q M tidal radius of 10.3 pc, a core radius of
2.5-3.0 pc and negligible extinction on the line of sight.eTlarge proper motion of
the cluster 1 ~100 mas yrl) can easily be measured from imaging surveys over a
timeframe of only a few years, which helps in assessing etissthembership.

THE CFHT SURVEY

Wide-field optical images were obtained in the | and z bandsthe CFHT 12K camera,
a mosaic of 12 CCD arrays with a pixel size of 0.2hich provides a FOV of 428
The survey consists of 53 mosaic fields covering a total ofglége degrees. It extends
symmetrically around the cluster’s center, along a 4 datdpwiripe of constant galactic
latitude, and up to 3 degrees away from the cluster centeali@ctc longitude. The
survey is at least 90% complete down t023.0 and z22.5, a limit which varies only
slightly with seeing conditions (0.6-0.8 arcsec).
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FIGURE 1. Left: (1, 1-z) and (I, I-K) CMDs of optically selected candidateallbwed up with CFHT
IR in the K-band. Small dots : 17 optically selected candidatithout follow up IR photometry. Large
dots : optically selected candidates whose proper motioncisnsistent with Hyades membership (cf.
right panel). Triangles : candidates whose proper motioroissistent with Hyades membership. The
stellar/substellar boundary occurs atll7.8 mag. The 2 most promising substellar cluster candicate
shown by large triangles. NextGen (0.07-0.3,MDusty (0.04-0.07 M), and Cond (0.015-0.05 M
600 Myr isochrones are shown and labelled with mass (Baeafé. 1998; Chabrier et al. 2000). In the
(1, I-K) CMD, the dotted line indicates the locus of M8-T5 fietiwarfs (from Dahn et al. 2002). The
rms photometric error is shown as baRsght : Proper motion vector diagram for 107 optically selected
candidates followed up in the K-band (see text). The expepteper motion for Hyades members is
shown by the (red) box (Bryja et al. 2004). Within these baries, 23 optically selected candidates
(empty circles) are found to share the proper motion of thistel, including 2 BDs (large triangles).
Typical rms errors on the ppm measurements are shown by & cros

CANDIDATE MEMBER SELECTION

PSF photometry was performed on the | and z-band images witlodified version
of SExtractor (Bertin & Arnouts 1996) from a PSF model congoutvith the PSFEX
software. The (I, I-z) color magnitude diagram (CMD) is simoin Fig[]. A total of

125 possible Hyades members were selected in this CMD fremltcation relative to
model isochrones. Follow up K-band imaging was obtained @& of the 125 optically
selected candidate members using the 1k CFHT IR camera. The (I, I-K) CMD for
the 108 candidates followed up in the K-band is shown in[Fieg Rddition, the proper
motion of optically selected Hyades candidates was conddtmen pairs of optical (I, z)
and infrared (K) images obtained 2 or 3 years apart. The prop&on vector diagram
of 107 optically selected Hyades candidate members is sho®igure[].



TABLE 1. The lowest mass Hyades members : photometry and propermotio

CFHT-Hy-# RA(2000) Dec(2000) | I-z I-K  Ugcoss Hs Mass
(masyr!)  (Mo)
CFHT-Hy-19 41724.8 163436 1749 1.18 459 99 -28 0.08
CFHT-Hy-20 43038.7 130957 2158 1.79 550 135 -9  0.05
CFHT-Hy-21 429227 153529 22.16 136 557 79 -18 0.05
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FIGURE 2. Near-infrared Amici low resolution spectra of CFHT-Hy-14) and 21 (solid lines from
top to bottom). In each panel we also show the closest madhdld dwarf spectrum (dotted line) from
the low resolution Amici spectral library (Testi et al. 20T&sti 2004).

BROWN DWARFSIN THE HYADES CLUSTER

Based on photometry and astrometry, we eventually ided#ecandidates which con-
sistently qualify as probable Hyades members on the basigeofoptical photometry,
(I-K) color and proper motion. Of these, 15 were alreadyetishs possible or probable
Hyades members in Prosser & Stauffer’'s Open Cluster Dagalbag remaining 5 prob-
able members we report here are new. They include 3 low mass(s0.14 M) and 2
objects well within the substellar regime©.050 M.).

Our survey thus identifies the first 2 Hyades BD candidates$i{CHy-20, 21) as well
as a previously detected very low mass star (CFHT-Hy-1%ecto the stellar-substellar
boundary, that had originally been considered as a non-reebbGizis et al. (1999).



The properties of these lowest mass members are listed Ia Tahhe 2 BDs are well
within the substellar domain with an estimated mass of abOuiupiter masses while
the lowest mass star has an estimated mass around Q.08 dw resolution infrared
spectra were obtained for these 3 objects using TNG/NICSaamdhown in Figurf] 2.
Fitting the observed spectra with those of template fieldrisv@bserved with the same
instrument, we derive a spectral type of M8, T2 and T1 for CHY¥19, 20 and 21,
respectively.

The 2 T-dwarfs we report here are strong candidate Hyadesbersrbased on their
consistent photometry and proper motion. Neverthelesgroeeed in estimating the
probability that they could be unrelated field T dwarfs pectgel onto the Hyades cluster.
From the combination of the 2MASS and SDSS DR1 surveys, Metet al. (2008)
derived an upper limit of 0.910~3 pc2 on the space density of TO-T2.5 dwarfs in
the solar neighborhood. Combining the area of our survely thié range of distances
for possible field contaminants, the corresponding volusé5 pé. We thus expect
<0.06 early field T dwarf to contaminate our survey. This eaterfurther strengthens
the likelihood that the 2 candidates we report here are ohtteefirst BDs and the lowest
mass members of the Hyades cluster known to date.

CONCLUSION

Our survey is complete in the mass range from less than 5Gdupasses up to 0.20,.

In this mass range, we identified 18 very low mass stars, dovine stellar-substellar
limit, as well as 2 brown dwarfs with a spectral type T1 and TRese are the first T-
dwarfs identified in the Hyades cluster at an age of 625 My, &lso the only known
instances of metal-rich ([Fe/H]=0.14) methane dwarfs. IANdacount of these results is
given in Bouvier et al. (2008) Additional spectroscopy is planned on Gemini during
the fall of 2008 in order to investigate the spectral chamastics of metal-rich T-dwarfs
in more detail and confront them with model predictions.
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