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AS 102 The Astronomical Universe (for non-science majors)
AS 105 Survey of the Universe (for non-science majors)
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AS 413 Extragalactic Astrophysics & Cosmology (for science majors)
AS 503 Galactic Astronomy (graduate level)
AS 701 Introduction to Astrophysics (graduate level)
AS 706 Radiative Processes and Spectroscopy (graduate level)
AS 711 Cosmic Mechanics & Dynamics (graduate level)
AS 712 Radiative Processes in Astrophysics (graduate level)
AS 755 Radio Astrophysics (graduate level)
AS 757 High Energy Astrophysics (graduate level)
AS 793 Graduate seminar on quasars and active galactic nuclei
PH 101/102 Introductory Physics (non-calculus, at Mary Baldwin College)

Supervision of Theses and Dissertations
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Sridhar Subramanian (M.A., 1986)
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Narrative Summary of Academic Activities at Boston University

I have taught a number of Astronomy courses for non-majors, majors, and graduate students while at
Boston University, both in Astronomy and in the Core Curriculum of the College of Arts and Sciences.
The Core course was 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, and again in 2013
and 2014. I have written a textbook for the course entitled From Nothing to Everything: The Story of
the Universe, which is available as an e-book, with free downloads, for AS109 and CC105 students, as
well as the public. It was also used in an introductory astronomy course at the University of Michigan by
Prof. Philip Hughes and at Williams College by Prof. Karen Kwitter. I compose pop songs for AS109 and
CC105 and perform them in my lectures. The textbook and recorded versions of songs are available at the
website www.bu.edu/blazars.
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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
structure of the jet on sub-milliarcsecond scales. Telescopes used currently include the international Event
Horizon Telescope (I am part of the EHT Collaboration that imaged the emission surrounding the black
hole in the galaxy M87) and Global Millimeter VLBI Array (GMVA), the Very Long Baseline Array
(VLBA) and Very Large Array of the National Radio Astronomy Observatory, NASA’s Hubble Space
Telescope, Spitzer Space Telescope (infrared), Chandra X-ray Observatory, Rossi X-Ray Timing Explorer
(RXTE), Swift, NuSTAR, NICER, and XMM-Newton (X-ray) satellite observatories, Fermi Gamma-ray
Space Telescope, and the Boston University Perkins Telescope and Lowell Discovery Telescope.

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, instabilities, precession?).

An extensive website 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 2017 to the present time, I have been Associate Chair of the Astronomy Department. In 2015-16,
I served as Acting Chair of the department. From 2011 to 2015, I was the Director of the Institute for
Astrophysical Research . The IAR promotes research, education, and public outreach in astrophysics at
BU. It also administers external funding grants in astrophysics as well as Boston University’s partnership
with Lowell Observatory for use of the 1.8-meter-diameter Perkins Telescope outside Flagstaff, Arizona.

From September 2013 to December 2014, I served as an associate director of the Core Curriculum in the
College of Arts and Sciences, Boston University. In this capacity, I was lead instructor of the physical
science course CC105, and advised the Core director on current and future directions of the program.

Between 2003 and 2007, I was the Director of the Center for Excellence & Innovation in Teaching (CEIT)
at Boston University. The CEIT operates a variety of programs designed to assist instructors who wish,
for example, to improve their classroom performance, modernize their teaching techniques (e.g., through
use of the web), or administer their courses more effectively.

From January 1999 to June 2003 I was 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 were design
and oversight of the College web site, running of orientation programs for new graduate teaching fellows
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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 chair 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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51. Gómez, J.L., Alberdi, A., Marcaide, J.M., Marscher, A.P., and Travis, J.P. “Synchrotron Emission
from Bent Shocked Relativistic Jets,” 1994, Astronomy & Astrophysics, 292, 33–44.

52. Edelson, R., ..., Marscher, A.P. (37th author), et al. “Multi-Wavelength Monitoring of the BL
Lacertae Object PKS 2155−304. IV. Multi-Wavelength Analysis,” 1995, Astrophysical Journal, 438,
120.
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E., McHardy, I., Tornikoski, M., Agudo, I., Casadio, C., Molina, S.N., Volvach, A.E., and Volvach,
L.N. “The Outburst of the Blazar S4 0954+658 in 2011 March-April,” 2014, Astronomical Journal,
148, 42 (9 pages).

176. Ramakrishnan, V., León-Tavares, J., Rastorgueva-Foi, E.A., Wiik, K., Jorstad, S.G., Marscher,
A.P., et al. “The Connection between the Parsec-scale Radio Jet and Gamma-ray Flares in the Blazar
1156+295,” 2014, Monthly Notices of the Royal Astronomical Society , 445, 1636–1646.

177. Aleksic, J., ..., Jorstad, S., Marscher, A., et al. “MAGIC Gamma-ray and Multifrequency
Observations of Flat Spectrum Radio Quasar PKS 1510-089 in Early 2012,” 2014, Astronomy &
Astrophysics, 569, A46 (21 pages).

178. Lico, R., Giroletti, M. Orienti, M., Giovannini, G., Gomez, J.L., Casadio, C., D’Ammando,
F., Blasi, M.G., Cotton, W., Edwards, P.G., Fuhrmann, L., Jorstad, S., Kino, M., Kovalev, Y.Y.,
Krichbaum, T.P., Marscher, A.P., Paneque, D., Piner, G., and Sokolovsky, K. “Very Long Baseline
Polarimetry and the Gamma-ray Connection in Markarian 421 during the Broadband Campaign in
2011,” 2014, Astronomy & Astrophysics, 571, A54 (13 pages).

179. Rani, B., Krichbaum, T.P., Marscher, A.P., Jorstad, S.G., Hodgson, J.A., Fuhrmann, L., and
Zensus, J.A. “Jet Outflow and Gamma-ray Emission Correlations in S5 0716+714,” 2014, Astronomy
& Astrophysics, 571, L2 (5 pages).

180. Plambeck, R.L., Bower, G.C., Rao, R., Marrone, D.P., Jorstad, S.G., Marscher, A.P., Doeleman,
S.S., Fish, V.L., and Johnson, M.D. “Probing the Parsec-Scale Accretion Flow of 3C 84 with
Millimeter Polarimetry,” 2014, Astrophysical Journal, 797, 66 (6 pages).

181. Aleksic, J., ..., Jorstad, S.G., ..., Marscher, A.P., et al. “Unprecedented Study of the Broadband
Emission of Mrk 421 during Flaring Activity in March 2010,” 2015, Astronomy & Astrophysics, 578,
A22 (29 pages).

182. Rani, B., Krichbaum, T.P., Marscher, A.P., Hodgson, J.A., Fuhrmann, L., Angelakis, E.,
Britzen, S., and Zensus, J.A. “Connection between inner jet kinematics and broadband flux variability
in the BL Lac object S5 0716+714,” 2015, Astronomy & Astrophysics, 578, A123 (12 pages).

183. MacDonald, N.R., Marscher, A.P., Jorstad, S.G., and Joshi, M. “Through the Ring of Fire:
Gamma-Ray Variability in Blazars by a Moving Plasmoid Passing a Local Source of Seed Photons,”



Vita of Alan P. Marscher — Page 20

2015, Astrophysical Journal, 804, 111 (11 pages).

184. Carnerero, M.I., ..., Jorstad, S.G., ..., Marscher, A.P., et al. “Multiwavelength behaviour of the
blazar OJ 248 from radio to gamma-rays,” 2015, Monthly Notices of the Royal Astronomical Society ,
450, 2677–2691.
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206. Bruni, G., Gómez, J.L., Casadio, C., Lobanov, A., Kovalev, Y.Y., Sokolovsky, K.V., Lisakov,
M.M., Bach, U., Marscher, A., Jorstad, S., Anderson, J.M., Krichbaum, T.P., Savolainen, T.,
Vega-Garca, L., Fuentes, A., Zensus, J.A., Alberdi, A., Lee, S.-S., Lu, R.-S., Pérez-Torres, M., and
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and Itoh, R. “Optical Emission and Particle Acceleration in a Quasi-stationary Component in the Jet



Vita of Alan P. Marscher — Page 23

of OJ 287,” 2018, Astrophysical Journal, 864, 67 (11 pages).

222. Marscher, A.P., Jorstad, S.G., Williamson, K.E., Lähteenmäki, A., Tornikoski, M., Hunter, J.M.,
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K., Marscher, A.P., Patnaik, A., and Porcas, R. “Magnetic Field Configuration in 4C 39.25,” 1998,
in IAU Colloquium 164, Radio Emission from Galactic and Extragalactic Compact Sources, ed. J.A.
Zensus, J.M. Wrobel, and G.B. Taylor, Astronomical Soc. Pacific Conf. Ser. 144, 115-116.
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152. Agudo, I., Molina, S.N., Gömez, J.L., Marscher, A.P., Jorstad, S.G., and Heidt, J. “MAPCAT:
Monitoring AGN with Polarimetry at the Calar Alto Telescopes,” 2012, in High Energy Phenomena
in Relativistic Outflows III, ed. J. Parides and M. Ribo, International Journal of Modern Physics,
Conference Series, 4 pages.

153. Agudo, I., Marscher, A.P., Jorstad, S.G., Larionov, V.M., Gömez, J.L., Lähteenmäki, A., Smith,
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A., Larionov, V.M., Smith, P.S., and Tornikoski, M. “The Jet of the Quasar 4C+21.35 from Parsec to
Kiloparces Scales and its Role in High Energy Photon Production,” 2015, in Extragalactic Jets from
Every Angle, IAU Symposium 313, ed. F. Massaro, C.C. Cheung, E. Lopez, and A. Siemiginowska,
33–38.

182. Marscher, A.P. “Time-variable linear polarization as a probe of the physical conditions in the
compact jets of blazars,” 2015, in Extragalactic Jets from Every Angle, IAU Symposium 313, ed. F.
Massaro, C.C. Cheung, E. Lopez, and A. Siemiginowska, 122–127.

183. Jorstad, S.G., Marscher, A.P., Troitskiy, I., Larionov, V., Morozova, D., and Gurwell, M.
“Connection between VHE Events and Parsec-scale Jet Behavior in the TeV Quasar 1222+216,”
2017, High Energy Astrophysics in Southern Africa, Proc. of Science [http://pos.sissa.it], 275,
article ID 17 (8 pages).

184. Marscher, A.P. “Multi-wavelength Behavior of Blazars: Combined Order & Disorder,” 2017,
High Energy Astrophysics in Southern Africa, Proc. of Science [http://pos.sissa.it], 275, article ID
16 (9 pages).

185. Pedaletti, G., Mananaro, M., Doert, M., Lindfors, E., Nievas Rosillo, M., Fallah Ramazani, V.,
Becerra Gonzalez, J., Tanaka, Y., Ojha, R. Finke, J., Jorstad, S., Marscher, A., Larionov, V., Borman,
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