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Areas of Research:

The astrophysics of star formation, disks and outflows associated with young stars, the formation
of planetary systems, and investigations of the interstellar medium. Line and continuum
observations at millimeter, sub-mm, infrared, and visual wavelengths. The hydrodynamics of
shocks and ionization fronts. Other interests: Galaxy formation and evolution, and the search for
extra-Solar planets.  Hardware/engineering experience: Cryogenic mm-wave mixers, IF
systems, and superconducting (SIS) receivers, near-infrared arrays and cameras, optics, and
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My research has focused on the formation of stars and planetary systems using observational
tools throughout the spectrum from radio to X-rays, numerical computation, and theoretical
analysis. I use of facilities in space such as the Hubble Space Telescope and the Chandra X-ray
observatory and major observatories such as Keck, Gemini, and the National Astronomy
Observatories in Arizona and Chile and the Apache Point Observatory in which CU is a partner.

My research has shown that most stars form in clusters in close proximity to massive stars whose
intense radiation, winds, and supernova explosions profoundly impact the formation and
architectures of planetary systems. Forming stars inject high-velocity winds, collimated jets,
intense UV radiation, and explosive debris that drive the life cycles of gas, dust, and clouds that
inhabit the Galaxy. Thus, star formation is a self-limiting process that controls the “ecology” of



the matter between the stars. Ultimately, star formation determines the cosmic fate of ordinary
matter in the Universe through the mixture of long-lived low- and high-mass stars.

I have worked on a variety of instrumentation projects including radio-astronomy receivers, new-
methods of “site-testing” the astro-climate of potential observatory sites, and infrared cameras.

I was the PI of the 1.1 mm wavelength Bolocam Galactic Plane Survey (BGPS) which traced
emission produced by dense cloud cores. I was a co-I on the Herschel Space Observatory Hi-
GAL survey of the entire Galactic plane which obtained the first high-resolution survey at 5
wavelengths from 70 to 500 um. I’m investigating the ecology of the interstellar medium and the
star-formation / stellar-evolution / stellar dearth life-cycle.

I am a co-I on the Spitzer Space Telescope “warm mission” project, SPIRITS which monitors
~200 nearby galaxies seeking to identify new classes of transients with luminosities between
novae and supernovae that are primarily visible in the infrared portion of the spectrum. I’'m am
the PI of a Los Cumbres Observatory Global Telescope network program which monitors these
galaxies at visual wavelengths

Committees:

I have served on the Hi-GAL (Herschel Space Observatory Galactic Plane Survey) Steering
Committee. I have served on the NASA’s SOFIA Users Group (SUQG).

Teaching:

I teach at all levels, including introductory and advanced undergraduate, graduate courses, and I
supervise students at all levels. I contributed to the development of our Observational Astronomy
I and IT (ASTR 3520/3520 sequence for majors, and the Extraterrestrial Life (ASTR 3300 and
now listed as ASTR2040) which is our introduction to astrobiology. I give many popular
lectures to astronomy groups and the public. [ typically supervise between 1 and 3 graduate
students at any one time who are working on PhD dissertations. I supervised several post-docs
including Jon Morse, Nathan Smith, and Sean Raymond.
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