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Effective Temperature (K)

cloudless evolutionary models from Saumon & Marley (2008)
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Brown dwarfs are
incapable of sustained
core hydrogen fusion,
making them perpetually
evolving objects



Effective Temperature (K)

cloudless evolutionary models from Saumon & Marley (2008)
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Effective Temperature (K)

cloudless evolutionary models from Saumon & Marley (2008)
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Measuring the IMF of
the field brown dwart
population



There are a lot of brown dwarfs in the Galaxy,
and they’re all still around

Chabrier (2003)

Kroupa (2001)

empirically:
20-50% of all ““stars”
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Most brown dwarfs are very cool & faint
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Space Density x10° (pc® [150K] ™)

What is the
minimum BD mass?
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- " Oms from Calamida et al. (2015)
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Exploiting brown dwarf
evolution to probe star
formation history
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Kinematic analyses suggest that nearby late-M dwarfs
are younger (less dispersed) than L dwarfs

(Reiners & Basri 2009; Seifahrt et al. 2010; Blake et al. 2012; Burgasser et al. 2015)
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A WFIRST approach: brown dwarf Galactic scale heights
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Early SFH ramp-up
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A WFIRST approach: brown dwarf Galactic scale heights
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WEFIRST will reach L & T brown dwarfs at distances &
numbers sufficient to measure Galactic scale heights
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WEFIRST will reach L & T brown dwarfs at distances &
numbers sufficient to measure Galactic scale heights
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WEFIRST will reach L & T brown dwarfs at distances &
numbers sufficient to measure Galactic scale heights
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WEFIRST HLS
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HST WFC3 Parallels sample is severely below predicted yield
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Better constraints on
ages and compositions
from spectroscopy
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...and much more




Auxiliary Brown Dwart Science

Complete young cluster/association surveys
down to planetary mass objects

H-burning gap in old & globular clusters (GO)

Halo brown dwarfs: 1000s L subdwarfs & 100s
of T subdwarfs

M/L dwarf IR variability for weather, flaring &
rotation studies

Brown dwarf multiples (resolved, ulens &
astrometric) & companions (benchmarks)

Astrometric sample that surpasses GAIA (for
brown dwarfs)



WFIRST WILL DO:

* Nail down the BD field IMF and enable
investigation of secondary effects (SFH,
minimum mass)

* Constrain SFH and evolutionary models through
scaleheight measurements and proper motions
for >10° BDs

* Grism/prism spectra sufficient to classify &
constrain gravity/age & metallicity for >104 BDs

* Plenty of ancillary science in survey data alone



Please consider

* HLS multi-epoch imaging synched to provide
proper motions/parallaxes

* Shift the prism to sample K-band

* Provide the community with basic, easy-to find
survey-based information for planning
— A single place to find current instrument
characteristics & survey designs

— Pre-generated mock data for various imaging &
spectroscopic modes

— A broader set of spectral templates sampled to
prism/grism modes



What about halo brown dwarfs?
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