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» Member, Renewing Small Telescopes for Astronomical Research (ReSTAR) Committee,
2007-.
» Member, National Radio Astronomy Observatory Users Committee, 2003-2006
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» American Institute of Physics
» International Astronomical Union




RESEARCH INTERESTS:

My research focuses on the development and evolution of large-scale structure in external
galaxies, and in particular how that structure is related to the star formation process on kiloparsec
scales. My research utilizes observations of external galaxies over a wide range of wavelengths,
from radio to optical wavelengths. In particular, | study the morphology and kinematics of
molecular gas, atomic gas, and interstellar dust in nearby galaxies, in order to explore their
relationship to star formation and the overall distribution of stellar mass in galaxies.

GRANTS
JPL/NASA (ID 1224769/1407), P.I. R. Kennicutt, plus 15 co-investigators: “SINGS: Spitzer
Infrared Nearby Galaxies Survey”, $117,500 (2000-2007).

TEACHING & OUTREACH:
As of the end of the 2006-2007 academic year, my teaching experience includes:

e Seven semesters of Introductory Astronomy (ASTR101/102: two-semester sequence,
lecture and laboratory, 80-90 students enrolled per semester.) The laboratory component
of this course includes a sequence of night-sky observing labs that incorporate 8-inch
Meade LX200 telescopes and SBIG CCD cameras.

e Five semesters of Introductory Physics (PHYS 211/212: two-semester sequence,
laboratory and recitations, 25-60 students per semester.)

e Two semesters of Electromagnetic Theory I (PHYS 333: intensive problem solving
lecture course for physics, engineering and mathematics majors, approximately 10-12
students each time the course is offered.)

e One semester of Astrophysics (ASTR401/PHYS401: rigorous introduction to
astrophysics for junior and senior physics, engineering, and mathematics majors,
approximately 10-15 students each time the course is offered.)

e One semester of Modern Optics (PHYS303: upper-division elective course for physics
majors, approximately 5-10 students each time the course is offered.)

In addition, I have been actively involved with Bucknell Observatory public outreach activities,
which bring approximately 500-1000 visitors to the Observatory each year. These activities
involve biannual Observatory Open Houses, as well as numerous visits by Girl and Boy Scout
troops, and local elementary and middle school classes.

RECENT AND ONGOING SURVEY PROJECTS:
Most of my recent research efforts have been influenced by one or more of the following
collaborations.

» BIMA SONG: The BIMA CO Survey of Nearby spiral Galaxies
(co-P.1.’s T. Helfer, M. Regan, M. Thornley)
BIMA SONG is a survey of the molecular gas distributions in a sample of 44 nearby
spiral galaxies, using both the Berkeley-Illinois-Maryland Association (BIMA)
Millimeter Array (now part of CARMA) and the NRAO 12m telescope (now operated by
Steward Observatory). This collaboration incorporated the efforts of 9 scientists at 6




different institutions. All of the final maps and data cubes have now been made available
to the public in an online catalog via the NASA/IPAC Extragalactic Database (NED).
Analysis exploring different aspects of the data is still ongoing, by both survey team
members and members of the community accessing the database. Two Ph.D. dissertations
were completed with significant use of BIMA SONG data, and two Bucknell
undergraduate students have been involved in research for this project.

SINGS: Spitzer Infrared Nearby Galaxies Survey

(PI: R. Kennicutt)

I am one of the original 15 co-investigators for SINGS, one of the six Spitzer Legacy
projects. The Spitzer Legacy projects were each given a large amount of observing time
on the Spitzer Space Telescope in return for the responsibility of producing a large
database of general utility to the astronomical community. With SINGS we are studying
all aspects of the star formation process in 75 galaxies from a mid-infrared wavelength
perspective. The aim of the project is to provide a “dust-free” perspective with which
multiwavelength observations of various aspects of the star formation process, from
formation to interaction with the surrounding environment, can be compared and cross-
calibrated. In particular, I am involved in the mid-infrared imaging part of the program
(using IRAC and MIPS), and in the comparison of Spitzer data with data at other
wavelengths (particularly radio and millimeter). Through a succession of data releases
through the Spitzer Science Center, the majority of SINGS data are now accessible to the
general astronomical community. This project is in its final year of grant funding, and
now involves more than 30 scientists at 14 institutions in the US and Europe.

THINGS: The HI Nearby Galaxies Survey

(PI: F. Walter)

A complementary project to SINGS, THINGS provides a measure of the distribution of
atomic hydrogen emission at the highest possible angular and spectral resolution possible
over the disks of 34 nearby galaxies, using data taken with multiple configurations of the
Very Large Array (VLA). To maximize the spatial and dynamical resolution implied by
these observations, the sample includes the nearest actively starforming members of the
SINGS sample. Observations are now complete, and analysis and database construction
are now ongoing.

SUPERVISED UNDERGRADUATE RESEARCH:

Dustin Bambic, REU student at NRAO Charlottesville (1999). Project: “NGC 7331
Examining Density Wave Contributions in Flocculent Galaxies.”

Richard Magee, SINGS research student (2001). Currently: graduate student at the
University of Wisconsin, Madison. Project: “Nearby Galaxies in the Near Infrared.”
Richard Cool, REU student at Bucknell University (2001). Currently: NSF graduate
fellow at the University of Arizona. Project: “Search for H,O masers in protostellar
disks.”

" Co-advised with Prof. Jack Gallimore, Bucknell University.



Courtney Spohn-Larkins, Buckell Research Student (2002). Currently: graduate student
at Colorado State University. Project: “Radial Structure in Molecular and Stellar Disks
of BIMA SONG Galaxies.”

Christopher Wolfe”, REU student at Bucknell University (2003). Currently: graduate
student at Lehigh University. Project: “Candidate protostellar disks in NGC 2071 IRS 1
and IRS 3.”

Heather Beck”, REU student at Bucknell University (2003). Currently: graduate student
at the University of Virginia. Project: “Rotation of a H,O maser disk in Cepheus A.”
Esther Chapman, REU student at Bucknell University (2006). Project: “The
Relationship of Atomic Gas and Aromatic Emission in SINGS Spirals.”
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Thornley, M.D., Braine, J., & Gardan, E. 2006, Infrared Dust Emission in the Outer Disk of

M51, Astrophysical Journal Letters, 651, 101.



Cannon, J. M., Smith, J.-D. T., Walter, F., Bendo, G. J., Calzetti, D., Dale, D. A., Draine, B. T,
Engelbracht, C. W., Gordon, K. D., Helou, G., Kennicutt, Jr., R. C., Leitherer, C., Armus,
L., Buckalew, B. A., Hollenbach, D. J., Jarrett, T. H., Li, A., Meyer, M. J., Murphy, E. J.,
Regan, M. W., Rieke, G. H., Rieke, M. J., Roussel, H., Sheth, K., & Thornley, M. D.
2006, Warm Dust and Spatially Variable Polycyclic Aromatic Hydrocarbon Emission in
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PRIMARY COLLABORATORS :
(Recent & Present, in alphabetical order)

Jonathan Braine (Observatoire de Bordeaux), Daniela Calzetti (University of Massachusetts,
Ambherst), Jack Gallimore (Bucknell University), Robert Kennicutt (University of Cambridge),
Michael Regan (Space Telescope Science Institute), Kartik Sheth (IPAC), Fabian Walter (Max-
Planck-Institut fir Astronomie), Tony Wong (University of Illinois, Urbana-Champaign)
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