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What are UltraCool Dwarfs 
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ASTROMETRY 
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KINEMATICS 

*Fast* Movers 
3.61 arcsec/yr 

*Slower* Movers 
.32 arcsec/yr 
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Fig. 1.— This plot shows known and potential common proper motion pairs of Hipparcos

Stars to UCDs in the Faherty et al 2008 catalogue. This plot shows the log of the separation

of a UCD to a hipparcos star versus the proper motion of the UCD. Matches were based

upon proper motions matching to better then 30 mas/yr, and distances matching to better

then 10 pc. Objects marked by triangles are known published wide ultracool dwarf pairs.

Objects marked by stars are wide ultracool pairs discussed in this paper.

Matches to the Hipparcos Catalog 
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Table 2. Reliability of the Common Proper Motion pairs

Name Num Match % Match Num Match % Match Num Match % Match
LSPM-N LSPM-N Hipparcos Hipparcos Tycho II Tycho II

(1) (2) (3) (4) (5) (6)

2MASS J0003-2822 259 99.99 63 99.99 82 >99.99
2MASS J0025+4759 283 99.15 68 99.98 85 99.99
2MASS J0041+1341 2336 99.56 294 >99.99 496 99.98
2MASS J0207+1355 230 99.96 49 99.999 67 99.997
2MASS J1200+2048 55 99.93 15 >99.999 22 99.999
2MASS J1320+0957 418 98.97 73 99.98 100 99.98
2MASS J1320+0409 11 >99.999 6 >99.999 6 >99.999
2MASS J1416+5006 40 99.88 13 99.99 15 99.98
2MASS J1758+4633 2 >99.9999 3 >99.999 3 >99.999

2MASS J0915+0422a — — 505 89.96 2612 0

aWe find that this companion system seems an unlikely pair based solely on the proper motion components

Table 3. Details on the Primaries

Name [Fe/H] log(R′
HK) U V W Li EW Hα EW Mass Member? Age Ref

km/s km/s km/s Å Å M" Gyr

HD 225118 0.07 -4.55 -32 -47 -20 — — 0.94 — 0.6-1.1
HIP 1987 0.35 — -48 -26 -4 — — 1.15 — 0.5-1.0

LSPM J0041+1341 — — — 0.20 — 3.0-7.0
LSPM J0207+1354 — — -44 -88 68 — 0.44 — 0.4-8.0
LSPM J1200+2050 — — — 0.44 — 2.0-7.0

HIP 65121 -0.18,0.15 — -73 -21 21 — — 0.85 — 1.0-6.0
HIP 65133 — — -20 -50 6 — — 0.67 — 2.0-8.0
HIP 69709 -0.16 — -72 -40 -35 — — 1.01 — 4.0-8.0
HIP 87938 0.0 — -35 8 8 — -.215 0.36 Hyades SC 0.5-1.5

HIP 45383 -.10 -4.493 -13 -3 -2 — — — Castor 0.1-0.3

Goodness of the matches 
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values of!!, is directly proportional to!!. On first order, one also
expects the probability of a chance alignment to increase propor-
tionally to!", again for small values of!". Thus, for small values
of both !! and !" the probability of a chance alignment is ex-
pected to be proportional to !"!!. In the LSPM-North catalog,
the distribution of high proper motion stars empirically follows
N (") d" ’ "!2:8 d", where " ¼ ½("#)

2 þ ("$)
2%1=2. From that,

we infer that the number density of chance alignments Nsim in
!!;!" phase space must follow

Nsim(!!;!") ’ "!3:8!!!" ð4Þ

for small values of !! and !".
To determine the rangewithinwhich a data pair ismost likely to

be a CPM double, we define the variable

!X ¼ ("=0:15)!3:8!!!"
! "1=2

; ð5Þ

which includes a normalization of the proper motions to the
lower limit of the LSPM-North catalog (0.1500 yr!1). This new

variable is deliberately set up so that the number density of
chance alignment pairs increases linearly with !X (hence the
square root in eq. [5]). This helps in modeling the contribution
from chance alignments, whose density should increase linearly
with!X . We compare the number density distribution of pairs
Ndat ¼ Ndat(!X ) in the data with the mean distribution of sim-
ulated, chance alignment pairs Nsim ¼ Nsim(!X ), averaged from
20 different simulations. The result is displayed in Figure 2. For
small values of !X , corresponding to small angular distances
!! and/or small differences in proper motion !", one finds
that Ndat 3Nsim , which means that there is a high probability
for any pair found in that range to be a CPM double. We find
that Nsim increases linearly with !X , as expected, while Ndat

steadfastly decreases when!X increases, up to a point at which
Nsim begins to dominate. Figure 2 (bottom) estimates the prob-
ability for a pair to be a chance alignment, as a function of the
variable !X . We find that beyond !X ¼ 1 the probability of a
pair to be a chance alignment exceeds 50%.We thus use!X ¼ 1
as the upper limit in our search for CPM doubles.

Fig. 1.—Left : Observed difference in propermotion!" vs. angular separation!! for pairs of stars in the LSPM-North catalogwith aHipparcos primary. Distributions are
shown for three different ranges of absolute proper motion (see labels); pairs of stars with very high proper motions are much rarer because their angular density on the sky is
significantly lower.Right : Simulations of!",!! distributions for a catalog of high propermotion stars inwhich nowide binaries are present, and pairs occur only fromchance
alignments (see text). The overdensity at small values of!! and!" in the distribution of observed pairs is clearly due to wide binary systems, as it cannot be reproduced by
chance alignments alone. The dashed lines show the approximate location of our adopted limits for the selection of candidate wide binary systems.

LÉPINE & BONGIORNO892 Vol. 133Lepine Reliability Relation: ΔθΔμ<(μ/0.15)3.8 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Spectral Features as a Check 

LSPM J0041+1341 with SDSS J0041+1341 
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Table 2. Reliability of the Common Proper Motion pairs

Name Num Match % Match Num Match % Match Num Match % Match
LSPM-N LSPM-N Hipparcos Hipparcos Tycho II Tycho II

(1) (2) (3) (4) (5) (6)

2MASS J0003-2822 259 99.99 63 99.99 82 >99.99
2MASS J0025+4759 283 99.15 68 99.98 85 99.99
2MASS J0041+1341 2336 99.56 294 >99.99 496 99.98
2MASS J0207+1355 230 99.96 49 99.999 67 99.997
2MASS J1200+2048 55 99.93 15 >99.999 22 99.999
2MASS J1320+0957 418 98.97 73 99.98 100 99.98
2MASS J1320+0409 11 >99.999 6 >99.999 6 >99.999
2MASS J1416+5006 40 99.88 13 99.99 15 99.98
2MASS J1758+4633 2 >99.9999 3 >99.999 3 >99.999

2MASS J0915+0422a — — 505 89.96 2612 0

aWe find that this companion system seems an unlikely pair based solely on the proper motion components

Table 3. Details on the Primaries

Name [Fe/H] log(R′
HK) U V W Li EW Hα EW Mass Member? Age Ref

km/s km/s km/s Å Å M" Gyr

HD 225118 0.07 -4.55 -32 -47 -20 — — 0.94 — 0.6-1.1
HIP 1987 0.35 — -48 -26 -4 — — 1.15 — 0.5-1.0

LSPM J0041+1341 — — — 0.20 — 3.0-7.0
LSPM J0207+1354 — — -44 -88 68 — 0.44 — 0.4-8.0
LSPM J1200+2050 — — — 0.44 — 2.0-7.0

HIP 65121 -0.18,0.15 — -73 -21 21 — — 0.85 — 1.0-6.0
HIP 65133 — — -20 -50 6 — — 0.67 — 2.0-8.0
HIP 69709 -0.16 — -72 -40 -35 — — 1.01 — 4.0-8.0
HIP 87938 0.0 — -35 8 8 — -.215 0.36 Hyades SC 0.5-1.5

HIP 45383 -.10 -4.493 -13 -3 -2 — — — Castor 0.1-0.3
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Table 4. Details on the UCD Secondaries

Name Teff Hα EW Li EW J −Ks Age Mass References
K Å Å Gyr M!

(1) (2) (3) (4) (5) (6) (7) (8)

2MASS J0003-2822 2000-2400 13.0 — 1.096 0.6-1.1 0.062-0.078
2MASS J0025+4759 1650-1950 — 10.0 1.938 0.5-1.0 0.050-0.071
2MASS J0041+1341 1950-2275 2.2 — 1.218 3.0-7.0 0.078-0.082
2MASS J0207+1355 1600-1950 — — 1.550 0.4-8.0 0.045-0.071
2MASS J1200+2048 2300-2600 2.9 <0.7 1.001 2.0-7.0 0.08-0.085
2MASS J1320+0409 1600-1900 — — 1.625 1.0-6.0 0.078-0.083
2MASS J1320+0957 2000-2400 — — 1.117 2.0-8.0 0.06-0.079
2MASS J1416+5006 1450-1650 — — 1.560 4.0-8.0 0.073-0.077
2MASS J1758+4633 650-850 — — 0.180 0.5-1.5 0.015-0.03

2MASS J0915+0422 1400-1600 — — 1.537 0.1-0.3 0.02-0.04

Matching the Primary and Secondary 
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Masses from the Models 
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Wide UCD Field Objects with companions 
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Conclusions 

•   Using proper motion as a criterion for companionship is now 
possible and leads to new co-moving systems 

•   Our survey examines objects at wider separations than was 
previously thought possible 

•   Monte Carlo Simulations to check on the reliability of the 
proper motion 

•   Spectral Features for confirmation of companionship and of 
co-evality           


