
Astron. Nachr. / AN (2013) 87

16

14

12

10

8

M
(J

) 
[M

K
O

]
     

low g
low g + Li
low g (β)
low g (γ)

TWA
MG?

Hyades
dusty?
binary

low g
low g + Li
low g (β)
low g (γ)

TWA
MG?

Hyades
dusty?
binary

M5 L0 L5 T0 T5
Optical spectral type

1.5

1.0

0.5

0.0

−0.5

−1.0

−1.5

∆
m

a
g

 

 

 

 

 

 

 

Fig. 2 (online colour at: www.an-journal.org) J-band absolute

magnitudes of our young sample on the MKO photometric sys-

tem. The spectral types are all based on optical data, except for the

Hyades early-T dwarf CFHT-Hy-20 (Bouvier et al. 2008) which

has a near-IR type. In the upper panel, the uncertainties in the ab-

solute magnitudes are typically smaller than the plotting symbols.

The thick black line shows the fit from Dupuy & Liu (2012) for

field ultracool dwarfs, and the light grey swath represents the 1σ
scatter about the fit. The lower panel shows the difference of the

data with respect to the polynomial fit. The integrated-light datum

for the young binary SDSS J2249+00AB (Allers et al. 2010) is

shown as an open circle and the resolved data for component A as

a filled colored circle, with grey vertical lines connecting the two

circles. (We assume the optical spectral type of component A is

the same as the integrated-light type.).

tion, within the same spectral type, objects of different grav-
ities appear to be intermixed. A simple correspondence be-
tween spectroscopic diagnostics of low surface gravity and
M(J) deviations is not present in our data.

Figure 3 shows the near-IR color-magnitude (CMD) di-
agram for our sample compared to field dwarfs. Similar to
the behavior as a function of spectral type, the absolute mag-
nitudes of our young objects reveal a mixed picture. Many
of them are displaced from the field sequence, forming a
brighter and/or redder locus. However, some objects are in-
termingled with the field sequence in the near-IR CMD, de-
spite their low gravity optical spectra.

Fig. 3 (online colour at: www.an-journal.org) Infrared color-

magnitude diagram on the MKO system showing our young

sample compared to normal field dwarfs, with the latter from

from Dupuy & Liu (2012). The young substellar companions

HD 8799bcd (Marois et al. 2008) and 2MASS J1207–39b (Chau-

vin et al. 2005) are also plotted. In this plot, low surface gravity

objects of different classifications are all represented by the red

square. Candidate moving group members from the literature are

labeled as “MG?” in the legend.

4 New AB Dor member 2MASS J0355+11

By combining our parallaxes and proper motions with ra-
dial velocity data in the literature, we can assess whether the
6-dimensional locations (space velocity and position) of our
targets are consistent with any young moving groups or stel-
lar associations. Such linkages would establish the ages of
the ultracool dwarfs, by adopting the ages estimated for the
stellar members, and thereby calibrate the time dependence
of gravity-dependent spectral features and delineate empir-
ical isochrones of substellar evolution. Also, such linkages
would add to the low-mass census of these groups, which is
known to be incomplete for optically faint members (e.g.,
Shkolnik et al. 2011).

We have identified several low-mass members of nearby
young moving groups, some previously flagged as candi-
dates without using parallax data and others as completely
new linkages (Liu et al. 2013). One such object is the nearby
L dwarf 2MASS J0355+11, one of the reddest L dwarfs
found from 2MASS by Reid et al. (2008) and optically clas-
sified as L5γ by Cruz et al. (2009). We measure a parallax
of 109.6 ± 1.3 mas (9.10 ± 0.10 pc), making it the nearest
known young brown dwarf.
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