T

he University of Texas at Austin Department
of Astronomy is one of the largest astronomy
programs in the United States, with 22 active
faculty members, 17 research scientists,
several research associates and postdoctoral fellows, and
about 45 graduate students. The research activities of the
faculty and staff span virtually all of modern astronomy,
placing the Department among the top few American
astronomical institutions.
The association between the Department of
Astronomy and McDonald Observatory provides excellent
opportunities in optical astronomy. Our graduate students
have direct access to all UT-Austin telescopes. UT owns a
56 percent share of the 9.2-meter Hobby-Eberly Telescope
(HET), and since 2005 our graduate students have
typically received a quarter of the HET time allocated to
Texas. Our graduate students also have direct access to
all UT telescopes at McDonald, including the 2.7-meter
Harlan J. Smith Telescope, the 2.1-meter Otto Struve
Telescope, and the 0.8-meter telescope.
We offer strong programs in millimeter and
submillimeter astronomy, infrared astronomy, radio
astronomy, space astronomy, theoretical astrophysics,
and cosmology. Collaborations with groups in physics,
aerospace engineering, electrical engineering, computer
science, and geological science also are common.
Research in the Astronomy Program is divided roughly
into four categories: Interstellar/Planetary Systems,
Stars, Extragalactic, and Theory. There are also active
instrumentation and device development projects, as well
as research in astronomy education.

A

bout 60 percent of our graduates receive postdoctoral or
other short-term positions and about 30 percent receive
permanent tenure-track faculty positions. After 9-12
years, almost three-quarters of those graduates achieved
a permanent position.
Many of our former students continue as active leaders in their
field of research. For example, at least 10 of our Ph.D. graduates
since 2001 have been offered prestigious national “prize”
postdoctoral fellowships (Einstein, Hubble, Jansky, NSF, Sagan,
Spitzer).

COVER

Our department is able to provide substantial financial support
for students to attend research conferences, both in the United
States and internationally. It is common for students to travel to
multiple conferences during their tenure as graduate students.
Graduate students in the Astronomy Department are usually
paid with a Fellowship, a Teaching Assistant position, or a Research
Assistant position. This includes tuition and fees as well as a salary.
In addition, graduate students are offered the same level of premier
health insurance that is offered to all University of Texas at Austin
staff members.

For More Information
Graduate Admissions
Department of Astronomy
1 University Station, C1400
Austin, TX 78712-1083
(512) 471-3350
studentinfo@astro.as.utexas.edu
www.as.utexas.edu/astronomy/education/gradstudies.html

The University of Texas at Austin

Interstellar/Planetary Science Group

Stars Group

The Planetary Science and Interstellar Medium research groups have joined
forces around a common theme, star and planet formation. Members of
these groups address topics related to the solar system and other planetary
systems, including star formation, protoplanetary disk formation and
evolution, planetary atmospheres, comets and asteroids, and planetary
nebulae. UT-Austin also hosts one of the most active planet-search teams
in the world.

Members of the stars group study various properties of stars,
including their chemical composition, pulsations, and
evolution, as well as the properties of compact objects such as
white dwarfs and neutron stars. The members also use stars as
tracers of the formation and evolution of our own Galaxy.

Stars Group Members and
Their Recent Research Topics

Interstellar/Planetary Group Members and
Their Recent Research Topics
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Dr. George F. Benedict: Planetary dynamics
Dr. Anita Cochran: Comets and asteroids
Dr. William Cochran: Planet discoveries
Prof. Harriet Dinerstein: Planetary nebulae
Prof. Sally Dodson-Robinson: Protoplanetary disks; comets and asteroids;
planetary dynamics
Dr. Mike Endl: Planetary atmospheres; planet discoveries
Prof. Neal Evans: Protoplanetary disks; star formation
Dr. Paul Harvey: Star formation
Prof. Dan Jaffe: Protoplanetary disks; star formation
Prof. John Lacy: Protoplanetary disks; star formation; planetary atmospheres
Dr. Barbara McArthur: Planetary dynamics
Dr. Philip MacQueen: Planet discoveries
Dr. Judit Ries: Comets and asteroids
Prof. John Scalo: Star formation
Dr. Peter Shelus: Comets and asteroids
Dr. Laurence Trafton: Planetary atmospheres; comets and asteroids
Prof. Don Winget: Planet discoveries
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Dr. Tom Barnes: Variable stars and their use for measuring cosmic distance
scales
Dr. Fritz Benedict: Space astrometry; search for extrasolar planets; surface
photometry of galaxies
Prof. Michel Breger: Stellar astrophysics; asteroseismology; photometry and
polarimetry of stars
Prof. Harriet Dinerstein: Planetary nebulae; abundances in gaseous nebulae;
emission lines; HII regions; novae
Dr. Mary Kay Hemenway: Astronomy education
Prof. David Lambert: Stellar atmospheres; chemical composition of stars;
chemical evolution of the universe
Dr. Phillip MacQueen: Instrumentation; CCD detectors; extrasolar planets;
Galaxy halo
Dr. Barbara McArthur: Space astrometry; search for extrasolar planets
Dr. Mike Montgomery: White dwarfs; cosmochronology; Whole Earth
Telescope; asteroseismology
Prof. Ed Robinson: White dwarfs; neutron stars; black holes; cataclysmic
variables; X-ray binaries and transients
Prof. Chris Sneden: Chemical composition of stars; stellar evolution; Galactic
nucleosynthesis
Prof. Don Winget: White dwarfs; cosmochronology; Whole Earth Telescope

Some Recent Research Highlights
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White Dwarf Asteroseismology: Observed light curve of a
pulsating white dwarf, GD358, (blue) and theoretical model by
Montgomery (red). The data were taken as a part of a Whole
Earth Telescope campaign. [Winget and Kepler, 2008]

of galaxies? How do black holes form, grow, and impact their host
galaxies and surroundings? Where are we with regards to longstanding challenges for Lambda cold dark matter models of galaxy
evolution, such as the angular momentum problem, the challenge
of bulgeless galaxies, the sub-structure problem, and the cusp-core
controversy? How do galaxies evolve both in time and in different
environments, such as the field, groups, and clusters?

Dancing Star and Extrasolar Planets: (Left) Astrometric reflex motion
of ν Andromedae due to gravitational force from two planets orbiting
around ν Andromedae. The astrometric orbit is shown by the dark
line, and open circles show times of observations. (Right) Radial
velocities vs. orbital phase for each planet after the subtraction of the
signal produced by the two other planets plus a linear trend. The orbital
parameters were established with a simultaneous three-planet plus
linear trend Keplerian ﬁt to all Doppler measurements combined with
Hubble Space Telescope astrometry. [McArthur, Benedict, et al., 2010]

Chemical Composition of Stars: Abundance ratios of non-variable red
and blue field horizontal branch stars as a function of the effective
temperature (Teff). [For and Sneden, 2010]

Extragalactic Group
Members of the extragalactic group work on a broad array of
astrophysical questions: What is the expansion history of the
Universe and the evolution of dark energy? How do cosmic structures
form and evolve? Which objects reionized the Universe and how did
they do it? When did the first galaxies form and what were their
properties? How does the baryonic content of galaxies grow and
what is the relative importance of different processes, such as
major mergers, minor mergers, cold mode accretion, and secular
processes? Through what feedback processes are baryons cycled out

Research Examples

Group members tackle these exciting questions through
cutting-edge instrumentation, panchromatic ground and space
observations from X-ray to radio wavelengths, as well as state-ofthe-art simulations at the Texas Advanced Computing Center. We
are involved in several large imaging and spectroscopic surveys
of galaxies, including the Hobby-Eberly Telescope Dark Energy
Experiment, Galaxy Evolution from Morphology and SEDs, Great
Observatories Origins Deep Survey, Space Telescope A901/902
Galaxy Evolution Survey, the Coma Cluster ACS Treasury Survey,
the VIRUS-P Exploration of Nearby Galaxies, and the VIRUS-P
Investigation of the eXtreme ENvironments of Starbursts.

Extragalactic Group Members and Their Recent
Research Topics
Dr. Mark Cornell: Structure and dynamics of galaxies; pseudobulges;
supermassive black holes; large telescope operations; astronomical software
Prof. Karl Gebhardt: Dynamics of stellar systems; supermassive black holes
Prof. Jenny Greene: Black holes; active galactic nuclei
Dr. Gary Hill: Observational cosmology; astronomical instrumentation; radio
galaxies and quasars
Prof. Shardha Jogee: Galaxy merger history; galactic bars and secular evolution;
star formation and active galactic nuclei; galaxy evolution in groups and
clusters
Prof. John Kormendy: Dark matter; secular evolution of galaxies; supermassive
black holes; structure and dynamics of galaxies
Dr. Hanshin Lee: Astronomical instrumentation; focal-plane wide-field wavefront
sensing; active alignment control of imaging systems; adaptive image
compensation
Prof. Milos Milosavljevic: Theoretical and computational astrophysics; massive
black holes; the galactic center; galaxy formation; galaxy clusters
Dr. Stephen Odewahn: Secular evolution; automated image classification for sky
surveys; automated morphological classification of galaxies
Dr. Sarah Salviander: Demographics and evolution of supermassive black holes
Prof. Gregory Shields: Active galactic nuclei; supermassive black holes; chemical
evolution of galaxies
Dr. Beverley Wills: Black holes; active galactic nuclei from radio to X-ray
wavelengths
Prof. Derek Wills: Statistical properties of quasars

Exploring the relationship between black-hole mass and bulge
velocity dispersion down to lower mass scales using the dynamics
of water megamasters. [Greene et al. 2010]

HETDEX will survey 400 square degrees beginning in late 2012
to map large-scale structure at 1.9<z<3.5 with 0.8 million starforming galaxies to constrain the evolution of dark energy and
galaxies. [Gary Hill, Karl Gebhardt]

Theory Group Members and
Their Recent Research Topics

Some Recent Research Highlights: Power of
Scientific Computing for Astrophysics

Stellar Astrophysics
Dr. Robert Duncan: Neutron stars; magnetars; soft gamma-ray repeaters;
pulsars; dynamos
Prof. Pawan Kumar: Gamma-ray bursts; helioseismology; tidal interactions;
accretion disks
Dr. Mike Montgomery: White dwarfs; cosmochronology; Whole Earth
Telescope; asteroseismology
Prof. J. Craig Wheeler: Supernovae; stellar evolution and magnetism;
compact stars, astrobiology
Prof. Don Winget: White dwarfs; cosmochronology; Whole Earth Telescope

Theory Group members are frequent users of state-of-the-art
computing facilities at the Texas Advanced Computing Center
(TACC). The largest computer cluster, Ranger, has 62,976
computing cores, and is one of the largest and fastest clusters for
scientific computing in the nation. Group members are using
these computing facilities to study the explosion of supernovae
and gamma-ray bursts, the formation of the first stars, galaxies,
and massive black holes, and how the universe was reionized.

Planetary Sciences
Prof. Sally Dodson-Robinson: Planet formation; exoplanet searches; planethosting stars
Prof. John Scalo: Astrobiology; habitable planets; turbulence; cosmic rays

Exploring the contribution of mergers to the cosmic star formation
rate density over the last 7 billion years using HST, Spitzer, and
ground-based data from the GEMS survey. [Jogee et al. 2009]

Theory Group
Members of the theory group study a broad range of problems in
astrophysics and cosmology. These studies involve various physical
processes operating in diverse environments and vastly different
length scales: in planets, stars, and the interstellar medium; in
supernovae and gamma-ray bursts; in galaxies, supermassive black
holes, and the intergalactic medium; and in the universe as a whole.
The Theory Group’s research activities cover all the important
epochs and events in the cosmic history, from the Big Bang to the
ongoing processes in the solar system.

Extra-galactic Astrophysics
Prof. Milos Milosavljevic: Black holes; gamma-ray bursts; galaxy formation;
computation
Prof. Greg Shields: Active galactic nuclei; quasars and black holes; ionized
nebulae

Density distribution of a simulated first galaxy at a redshift of
ten, shown at 3 different physical scales. [Pawlik, Milosavljevic,
and Bromm, 2010]

Cosmology
Prof. Volker Bromm: The first stars, galaxies, and black holes; stellar
archaeology; computation
Prof. Eiichiro Komatsu: The early universe; cosmic microwave background;
dark matter and energy
Prof. Paul Shapiro: Dark ages and cosmic reionization; dark matter;
computational astrophysics
Prof. Steven Weinberg: Elementary particles and fundamental forces;
quantum field theory; cosmology

Cosmological simulation of the large-scale distribution of density
(green) and halos (orange) at a redshift of eight. (Left) A thin
slice from the entire simulated box, 29 Mpc on a side. (Right) A
zoomed sub-region, 2.6 Mpc on a side. [Iliev, Ahn, Koda, Shapiro,
and Pen, 2010]

Research activities of the Theory Group cover all the important
epochs in cosmic history

