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CURRENT RESEARCH ACTIVITIES

Hypervelocity Stars

In 2005 I discovered the first hypervelocity star (HVS): a 3 My main sequence
star whose extreme +853 km /s velocity can be explained only by dynamical ejection
from a supermassive black hole (Brown et al 2005). We designed a follow-up survey
that has resulted in 17 further HVS discoveries and evidence for a class of HVSs on
bound orbits (Brown et al 2006a,b, 2007a,b, 2008¢,d), allowing us to measure the
history of stellar interactions with the central black hole.

Low Mass White Dwarfs

We discovered the lowest mass white dwarf known, with mass 0.17 M, (Kilic
et al 2007a). Such an object cannot evolve through single star evolution; follow-up
observations revealed the presence of a close binary companion (Kilic et al 2007b).
We are now measuring the binary fraction of low mass white dwarfs to test theories
of binary evolution and mass-loss on the red giant branch.

Extremely Metal Poor Galaxies

We also discovered an unusual metal poor galaxy, with metallicity 0.5 dex lower
for its luminosity than comparable samples of metal-poor galaxies, but with prop-
erties very similar to the host galaxies of nearby gamma ray bursts (Kewley et al
2007). We have designed a highly efficient strategy to find more such extremely
metal poor galaxies (Brown et al 2008a).

Star Streams in the Halo

I am using our samples of halo stars to directly test the hierarchical picture for
galaxy formation by mapping star streams in the Galactic halo (Brown et al. 2003).
We have used 2MASS near-IR photometry as the basis for an all-sky survey of the
inner halo (Brown et al. 2004a, 2005b, 2008b).
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INSTRUMENTAL ACTIVITIES
Co-PI, MMT Magellan Infrared Spectrograph

I am assisting with the assembly, testing, and commissioning of the MMT Mag-
ellan Infrared Spectrograph.

PI, SAO Wide Field Infrared Camera (SWIRC)

Funded in May 2003 and commissioned in June 2004, I put SAO’s first HAWAII-
2 infrared array on the MMT in 13 months. SWIRC is a Y JH-band imager with
a 5.12" x 5.12’ field and 0.15 arcsec/pix plate scale. I worked on every aspect of
SWIRC, in particular the optical and mechanical design and integration, motor
control, and thermal modeling.

Integral Field Unit for the GMT

I am leading the integral field unit design study for SAO’s near-IR spectrograph
for the Giant Magellan Telescope.

Cryogenic Properties of Near-IR Glass

The Ohara glass S-FTM16 is the only intermediate dispersion material available
in the near-IR and critical to SAO’s MMT-Magellan Infrared Spectrograph optical
design. I obtained the first refractive index measurements of S-FTM16 at cryogenic
temperatures (Brown et al. 2004b).

FAST Spectrograph Refurbishment

I refurbished the workhorse FAST spectrograph and improved its total through-
put by a factor of 3. This improvement has enabled my large halo star survey, and
has enabled the 1.5m to observe 19 mag supernova for the first time.
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2008  Secretary’s Research Prize, Smithsonian Institution.

2007  Bok Prize, Harvard University.

2002  Class Marshal, Harvard Graduate School of Arts & Sciences.

2000  Certificate of Distinction in Teaching, Harvard University.

1998 NASA Graduate Fellowship, Massachusetts Space Grant Consortium.
1998  Hanson Prize for Distinguished Contribution to Dudley House.

1995  University of Arizona, Honors College Academic Award of Excellence
1995  Douglass scholarship, Steward Observatory.

1994  Vesto Melvin Slipher scholarship, Steward Observatory.

1993  Planetary Society Fellowship.

1993  Barry M. Goldwater Scholar.
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Circulars: My observations of Supernovae, Gamma Ray Bursts, and Kuiper Belt Objects have
led to over a dozen TAU Circulars and 9 Minor Planetary Circulars.

Technical Reports: 1 have also published over two dozen technical reports on the Smithsonian
Astrophysical Observatory Instrument Document Database.
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RECENT INVITED TALKS

2008
2008
2008
2008
2008
2008
2008
2007
2007
2007
2007
2007
2007
2007
2007

Back to the Galaxy II conference, UCSB.

MIT Astrophysics Colloquium.

Galactic Nuclei Conference, Blue Mountains, Australia.
Congressional Open House at the Smithsonian.
Institute for Advanced Study, Princeton, colloquium.
Institute for Theory and Computation forum, CfA.
Michigan State University Astrophysics Seminar.
CalTech Astronomy Colloquium.

Carnegie DTM Seminar.

Space Telescope Science Institute Colloquium.

Galactic Center Workshop, Ringberg, Germany.

The Milky Way Halo — Stars and Gas Locations, Motions, and Origins, Bonn, Germany.
CfA Bok Prize Lecture.

UCLA Astrophysics Colloquium.

Plenary speaker, 203rd AAS January Meeting.



