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= Our sample of ultracool dwarfs is composed of objects = We measured new proper motions and examined ] Durinlg SF;.eCtrZSA(/:\OpiS c;Esedrvati;) ns of thi ZMASC? §el]celcted
with spectral types M and L and includes both stars and spectra for Ha emission for the 2MASS selected sample sample, Tive (4M an ) dwarfs were observed in flare.
brown dwarfs. of M and L dwarfs. = |f all late-M dwarfs are equally likely to flare, we estimate
» To assemble our sample, we combined two different * Ha emission is an indicator of the presence and s .e?chtsp.e&ds 4/8.1 ) cl): U5 TS T U, VT 2
samples that span spectral types M7 to L8. strength of chromospheric activity in these ultracool consistent with previous Testits.
« 51 M and 35 L dwarfs were selected from the 2MASS dwarfs. . Sin.u'larly,'we find a flare rate of 1/700 (~.2%) for L dwarfs.
second release (Cruz et al. (2003), Cruz et al. (2006)) = Proper motions were measured using DSS | and Il as the Lhe]; kr?_ltg ].];’ ?hle();‘e/i;]!:?gbqgitzo the difficulty ot observing
This selection is complete to a distance limit of 20 pc. first epoch and 2MASS coordinates as the second J ’
= 30 M and 37 L dwarfs were selected from the 2MASS EECEE
final release (Reid et al. (2007)). This sample is not yet = V.., Was calculated with distances that were estimated - -
complete but adds to the small number of L dwarfs using the method described in Cruz et al. 2003. KI n e m atl CS

within 20 pc. ) ,
= The 2MASS selected sample is characterized by a mean

= The full 2MASS selected sample discussed on this poster is - velocity of V,, = 31.3 km s~' and a velocity dispersion of

composed of 153 M and L dwarfs within 20 pc. Var i ab I e ACt i V I ty G,.. = 20.8 km s, TYVO outl]'ers (Vo> 100 km s71) are

excluded from the kinematics.
» The M7 dwarf 2M1028-14 was observed during an
amazing flare event with many emission lines; the flare
spectrum and a comparison quiescent spectrum are
shown below in Figure 3.

» To investigate an activity/age relation for ultracool
dwarfs, we plot velocity histograms for the active and
inactive populations in the 2MASS selected sample.
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* The inactive dwarfs have a slightly higher velocity
dispersion than the active dwarfs (6=19.0 km s-' compared
to 0=22.9 km s') which suggests that the inactive dwarfs
are an older population.

= During the flare event, we measure an Ha EW of 97 A
and a strongly enhanced flaring continuum. In
quiescence, 2M1028-14 shows Ha emission of ~25 A.

= The flare event elevates the 6000 to 10000 A
continuum to such an extent that the slope becomes
blue. It is unknown whether the strongest M flare stars

= However, a K-S test between the distributions indicates
that there is no significant difference between the
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Figure 1 - Fraction of Ho emitting objects per spectral type bin plotted as a function of AT —— 10+ - 10
spectral type. The number above or below each data point is the total number of - . : :
objects in each spectral type bin. The uncertainties are based on a binomial - c i 50 L 5
distribution. Upper limits are shown as down arrows for spectral type bins with no Ha - R i i ] i
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C I V I y Figure 5 - Velocity distributions for the active and inactive populations of the 2MASS

selected sample of ultracool dwarfs. The active dwarfs have a velocity dispersion of 6=19.0
km s*! while the inactive dwarfs have a slightly higher velocity dispersion of 6=22.9 km s™'.

» |n ultracool dwarfs, we observe chromospheric activity
with the 6563 A Ho emission line.
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= Figure 1 shows the fraction of active objects per spectral
type for the 2MASS selected sample.

summary

= We measured new proper motions and examined spectra
for Ha in the 2MASS selected sample of M and L dwarfs.

= M7 dwarfs have the largest activity fraction, with 95%
showing Ha emission. The fraction then drops sharply,
with 5 of 50 dwarfs between types L2 and L8 showing Ha
emission. This decline is consistent with previous results.
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Figure 3 -Spectacularly flaring 2M 1028-14, an M7, shown both in flare and relative
quiescence. The dashed line marks the constant added to the flare spectrum. Various
emission lines are labeled.

= With the exception of two outliers, the velocity
distribution of the 2MASS selected sample is consistent
with thin disk kinematics.

= Figure 2 plots relative activity strength, measured by

3.5
log(Fu/ Froometric)s @S @ function of spectral type. i

3.0 : = Consistent with previous results, we find that activity

strength declines with later spectral type for types M7 and
later; the correlation extends through L5 dwarfs.

» There is a strong downward trend spanning spectral types
M7-L5, which is consistent with previous results.
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» This suggests a correlation between effective temperature
and activity strength, but the explanation for the
correlation remains unclear.

= We find the activity fraction to peak at spectral type M7
and decline through mid-L dwarfs for the 2ZMUPM sample.

* The late-M dwarfs in our sample have an estimated flare
rate of ~5%. We put a lower limit of ~2% on the flare rate
of L dwarfs.
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= Observed variable dwarfs are labeled and plotted both in
flare and relative quiescence with a dashed line
connecting the different fluxes.
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= Velocity distributions suggest that the active population is
marginally older than the inactive population.
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|_|p 415_31 Figure 4 - 2M1022+58, an L1 dwarf with strong, variable activity. The three
v SM1022+58 spectra are offset by constants marked by the dashed lines. The Ha equivalent = The L1 dwarf 2M1022+58 shows unexpectedly strong Ha
& width was 128 A on the first night and ~25 A on the two successive nights. No . . .
. R e o e emission both at observec! peak flux and in relative
-3 : quiescence. The explanation for the absence of other
LHS 23972 2M0109-51 _
O .

emission lines in the flare spectrum remains unclear.

= On 2004 Feb 10, we observed the L1 dwarf 2M1022+58
with an Ha EW of 128 A. The next two nights, Ha
emission was at ~25 A. These spectra are shown above
in figure 4.

LHS 2062 = The M7 dwarf 2M1028-14 shows an amazing flare spectrum
with many emission lines. More observations are needed to

compare this object to earlier M-type flares.
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= As seen in figure 2, the quiescent emission is
remarkably strong at log(F,,/F,,) = -3.5, which is
evidence that 2M1022+58 is not a flaring dwarf but is in
a permanent state of strong chromospheric activity.
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» The Ha strength is enhanced by approximately an order
of magnitude at peak flux, but there are no other
emission lines present.

L2
Spectral Type
Figure 2 -- Relative Ha flux as a function of spectral type. Multiple systems (grey) are

distinguished from single dwarfs (black). For variable objects (diamonds), observed peak
flux and relative quiescent emission are both plotted; each variable object is labeled.




