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Narrative Summary of Academic Activities at Boston University

Although I have taught a number of Astronomy courses for non-majors, majors, and graduate students
while at Boston University, currently I teach mainly in the Core Curriculum of the College of Arts

and Sciences. The course is CC 105, The Evolution of the Universe and the Earth; I was the primary
architect of the course, but a number of other professors contributed substantially. I was the course
coordinator (lead faculty member) of the course from 1989 to 2002, save for two sabbatical years. With
some help from my colleagues Scott Mohr, Scott Whitaker, and Declan De Paor, I wrote a textbook for
the course entitled From Nothing to Everything: The Evolution of the Universe and the Earth. It was
custom-published by Pearson Custom Publishing in 2002. I compose pop songs for the course and perform
them in my lectures. Recorded versions are available on my website, www.bu.edu/blazars/songs. The CC
105 course has a website at http://www.bu.edu/core/cc105.

Narrative Summary of Current Research

I and my research group study the extremely energetic plasma jets that emanate from a class of active
galactic nuclei called “blazars” (radio-bright quasars and BL Lacertae objects, whose brightness tends to
be highly variable and whose continuum spectra are non-thermal). The general consensus of the field is
that ultra-massive (over a billion solar masses) black holes residing at the center of many galaxies power
blazars as they accrete matter from their surroundings. The black holes swallow most of the gas and

dust, but expel a small fraction in winds and jets along the rotation axes, at flow speeds very close to

the speed of light. Such relativistic motions create illusions of faster-than-light speeds and beams the
radiation emitted such that observers viewing the jet almost along the axis measure a very high brightness
that varies on timescales as short as hours. The work of my group focuses on monitoring the changing
brightness at radio, infrared, X-ray, and gamma-ray frequencies as well as the evolving radio-frequency
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structure of the jet on sub-milliarcsecond scales. Telescopes used currently include the Very Long Baseline
Array (VLBA) and Very Large Array of the National Radio Astronomy Observatory, NASA’s Spitzer
Space Telescope (infrared), Chandra X-ray Observatory, and Rossi X-Ray Timing Explorer (RXTE), the
Compton Gamma Ray Observatory (CGRO, now defunct), the Lowell Observatory Perkins Telescope,
and the James Clerk Maxwell Telescope. We will be very active in the multiwaveband data analysis and
interpretation of «-ray bright blazars observed with NASA’s GLAST ~v-ray observatory, scheduled for
launch in mid-2008.

In addition to this observational program, I lead my group in theoretical studies focused on the radiative
processes and gas dynamics that occur in the jets of blazars. The main goal is to provide models that

can be used to interpret images, polarization, and multifrequency monitoring observations of blazars in
the hopes of figuring out the physics of jets: what produces them (what evidence can we obtain that it is
really an accreting supermassive black hole?), what focuses and accelerates their flows to speeds very close
to the velocity of light (twisting magnetic fields, gas pressure, or radiation pressure?), what accelerates the
electrons to ultrarelativistic energies (shock waves - transverse to the jet axis or oblique? reconnection of
magnetic fields? turbulence?), and what processes affect the emission (bends in the jet, accelerations in
the flow, precession?).

An extensive web site on the research of my group is located at http://www.bu.edu/blazars. The site
includes background information, many images of jets, and some animations of sequences of images and
light curves as well as artists’ conceptions of the activity at the heart of a quasar.

Narrative Summary of Administrative Experience at Boston University

From June 2003 to September 2007, I served as the Director of the Center for Excellence in Teaching
(a half-time administrative position). I led a program of workshops, consultations, orientations,
informational web pages, and other activities devoted to the improvement of teaching of faculty and
graduate teaching fellows at the Charles River Campus of Boston University.

From 1999 to 2003, I served as an Associate Dean in the College of Arts and Sciences at Boston University
(half-time), with primary responsibility for faculty issues. Among my main duties are oversight of the
College web site, running of orientation programs for new graduate teaching fellows and new ”adjunct”
faculty, coordination of continuing programs of language instruction for international graduate teaching
fellows, identifying physical problems in classrooms that need to be fixed and acting as a liaison between
instructors and Media Group, formation of a panel to determine recipients of College teaching awards,
compilation of grading statistics in Arts and Sciences courses, and providing guidance to departmental
chairs and to faculty.

I served as chairman of the Department of Astronomy from 1986 to 1997. During that time, the size of the
academic faculty grew from 8 to 15 members, while that of the research faculty increased from 1 to 7. The
department thrived in all areas (as it continues to do), especially in grant and contract activity and the
teaching of undergraduate students.
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