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Research
Interests

Formation and evolution of circumstellar material, particularly extrasolar planets. Indirect and
direct techniques for detection and characterization of planetary systems. High-contrast imaging of
exoplanets and circumstellar debris. Design and construction of astronomical instruments.

Education University of California, Berkeley

Ph.D., Astrophysics, 2007

M.A., Astrophysics, 2002

California Institute of Technology

B.S., Engineering and Applied Science, 2000

Technical
Projects

Co-Principal Investigator, Keck HISPEC instrument 2019 – present
Co-Principal Investigator, TMT MODHIS instrument 2018 – present
Co-Investigator, Keck SCALES instrument 2018 – present
Co-Investigator, Keck LIGER instrument 2017 – present
Co-Lead Organizer, TMT Planetary Systems Imager instrument 2016 – present
Co-Principal Investigator, NIRSPEC Upgrade project 2015 – 2020
Principal Investigator, OSIRIS Imager Upgrade project 2013 – 2020
Lead Co-Investigator, Precision Near-Infrared Radial Velocities with 2013 – 2015

NIRSPEC (concept study)
Co-Investigator, Keck Adaptive Optics Optimization Project 2011 – 2023
Lead Co-Investigator, Gemini Planet Imager Exoplanet Survey 2011 – present

Selected Roles
and Activities

Executive Committee Member, Keck KPIC instrument 2022 – present
Director, UCLA Infrared Laboratory 2020 – present
Associate Director, University of California Observatories 2020 – present
Co-Chair, Keck Observatory Adaptive Optics Future Study Group 2019 – 2024
Keck Obsevatory Science Steering Committee Member 2018 – 2024
University of California Observatories Advisory Commitee Member 2017 – present
UCLA Chapter Lead, Institute for Scientist and Engineer Educators 2013 – 2020

Other
Professional
Activity
Highlights

Co-Lead Organizer, “Astrophotonics,” CfAO Retreat 2024
Co-Lead Organizer, “Keck High-Contrast Testbed,” CfAO Retreat 2023
Co Organizer, CfAO Spring Retreat 2022
Co-Lead Organizer, “Getting to Know Your Adaptive Optics System,” CfAO Retreat 2020
Co-Lead Organizer, High-Contrast Imaging Session, Center for Adaptive Optics Retreat 2019
Lead Organizer, High-Contrast Imaging Session, Center for Adaptive Optics Retreat 2018
Lead Organizer, High-Contrast Imaging Session, Center for Adaptive Optics Retreat 2017
Co-Lead, Keck Institute for Space Studies Workshop, “Exoplanet Aug., Dec. 2016

Imaging and Characterization: Coherent Differential Imaging and
Signal Detection Statistics”



Honors and
Awards

UCLA Dept. of Physics & Astronomy Teaching Award (Astro 180) Spring 2023
UCLA Dept. of Physics & Astronomy Teaching Award (Astro 3) Spring 2022
UCLA Dept. of Physics & Astronomy Teaching Award (Astro 180) Fall 2017
NASA Group Achievement Award, Exoplanet Laser Frequency Comb Team 2017
UCLA Dept. of Physics & Astronomy Teaching Award (Astro 3) Spring 2017
UCLA Dept. of Physics & Astronomy Teaching Award (Astro 180) Winter 2017
UCLA Dept. of Physics & Astronomy Teaching Award (Astro 180) Spring 2016
UCLA Dept. of Physics & Astronomy Teaching Award (Astro 283) Winter 2016
UCLA Dept. of Physics & Astronomy Teaching Award (Astro 283) Winter 2014
2008–2009 AAAS Newcomb Cleveland Prize 2010
Michelson Postdoctoral Fellow September, 2007 – June, 2010

Academic
Experience

University of California, Los Angeles

Professor July, 2021 – present
Associate Professor July, 2015 – June, 2021
Assistant Professor July, 2009 – June, 2015
Research includes adaptive optics, coronagraphy, near- and mid-infrared imaging of circumstellar
debris disks and extrasolar planets, and the design and construction of astronomical instrumentation.
Member of the Infrared Laboratory. Instructor in the Department of Physics and Astronomy.

• Astronomy 3 — Nature of the Universe (Spring 2012, Spring 2014, Winter 2015, Spring 2017,
Winter 2019, Spring 2022, Fall 2022, Fall 2024, Winter 2025)

• Astronomy 142 — Data and Computation in Astrophysics (Fall 2023, Fall 2025)
• Astronomy 180 — Astrophysics Laboratory (Winter 2011, Fall 2011, Fall 2012, Fall 2013, Fall

2014, Spring 2016, Winter 2017, Fall 2017, Fall 2018, Fall 2019, Spring 2023)
• Astronomy 283 — Numerical and Statistical Methods in Astronomy (Winter 2012, Winter 2013,

Winter 2014, Winter 2016, Winter 2018, Winter 2020, Winter 2022, Winter 2024, Winter 2026)
• Physics 5A — Physics for Life Sciences Majors: Mechanics and Energy (Spring 2018)
• Physics 6A — Physics for Life Sciences Majors: Mechanics (Spring 2015)

Lawrence Livermore National Laboratory

Michelson Postdoctoral Fellow September, 2007 – June, 2010
Research includes adaptive optics coronagraphy and mid-infrared imaging of circumstellar debris
disks and extrasolar planets. Optical and opto-mechanical design of an adaptive optics polarimeter.
Advised by Dr. Bruce Macintosh.

University of California, Berkeley

Graduate Student August, 2000 – August, 2007
Ph.D. research and graduate-level coursework in astrophysics. Course topics included radiation
processes, gas and fluid dynamics, instrumentation, stellar structure and evolution, the interstel-
lar medium, stellar dynamics and galactic structure, cosmology, and astrophysical computational
techniques. Scientific research included study of circumstellar debris through adaptive optics coro-
nagraphy, detection of substellar companions, and high-precision astrometry with adaptive optics.
A particular emphasis was on advancing experimental technique. Instrumentation work included
implementation of new detector readout schemes on the IRCAL camera, and development of a point-
spread function reconstructor on the Lick adaptive optics system. Primarily advised by Professor
James Graham.

Graduate Student Instructor August – December, 2002
Head graduate student instructor conducting upper-level undergraduate optical astronomy labora-
tory.

• AY 120 — Optical Astronomy Laboratory (Fall 2002)
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Graduate Student Instructor August, 2000 – May, 2001
Conducted discussion sections and office hours for introductory astronomy courses.

• AY 12 — The Planets (Spring 2001)
• AY 10 — Introduction to Astronomy (Fall 2000)

California Institute of Technology

Undergraduate Student September, 1996 – June, 2000
Courses included classical and quantum physics, mechanical engineering, electrical engineering (em-
phasis on digital circuits), optics (including astronomical instrumentation), continuous and discrete-
time signal processing, computational and neural systems, applied mathematics, and control of
dynamical systems.
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Bruzzone, J. S., Metchev, S., Duchêne, G., Millar-Blanchaer, M. A., Dong, R., Esposito, T. M.,
Wang, J. J., Graham, J. R., Mazoyer, J., Wolff, S., Ammons, S. M., Schneider, A. C., Greenbaum,
A. Z., Matthews, B. C., Arriaga, P.,† Bailey, V. P., Barman, T., Bulger, J., Chilcote, J., Cotten,
T., De Rosa, R. J., Doyon, R., Fitzgerald, M. P., Follette, K. B., Gerard, B. L., Goodsell, S. J.,
Hibon, P., Hom, J., Hung, L.-W., Ingraham, P., Kalas, P., Konopacky, Q., Larkin, J. E., Macintosh,
B., Maire, J., Marchis, F., Marois, Morzinski, K. M., Nielsen, E. L., Oppenheimer, R., Palmer,
D., Patel, R., Patience, J., Perrin, M., Poyneer, L., Pueyo, L., Rajan, A., Rameau, J., Rantakyrö,
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Poyneer, L. A., Pueyo, L., Rajan, A., Rantakyrö, F. T., Savransky, D., Schneider, A. C., Sivara-
makrishnan, A., Soummer, R., Thomas, S., Wallace, J. K., Ward-Duong, K., Wiktorowicz, S. J.,
and Wolff, S. G. “Dynamical Mass Measurement of the Young Spectroscopic Binary V343 Normae
AaAb Resolved with the Gemini Planet Imager.” Astronomical Journal, 152 (2016): 175 (11pp).

Millar-Blanchaer, M. A., Wang, J., Kalas, P., Graham, J. R., Duchêne, G., Nielsen, E. L., Perrin,
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B., Marchis, F., Marois, C., Pueyo, L., Rantakyö, F. T., Schneider, G., Sivaramakrishnan, A., and
Wiktorowicz, S. J. “The PDS 66 Circumstellar Disk as Seen in Polarized Light with the Gemini
Planet Imager.” Astrophysical Journal, 818 (2016): L15 (7pp).

Yi, X., Vahala, K., Li, J., Diddams, S., Ycas, G., Plavchan, P., Leifer, S., Sandhu, J., Vasisht,
G., Chen, P., Gao, P., Gagne, J., Furlan, E., Bottom, M., Martin, E. C.,† Fitzgerald, M. P.,
Doppmann, G., and Beichman, C. “Demonstration of a Near-IR Laser Comb for Precision Radial
Velocity Measurements in Astronomy.” Nature Communications, 7 (2016): 10436 (9pp).
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Draper, Z. H., Duchêne, G., Esposito, T. M.,† Fabrycky, D., Fitzgerald, M. P., Follette, K. B.,
Fortney, J. J., Gerard, B., Goodsell, S., Greenbaum, A. Z., Hibon, P., Hinkley, S., Cotten, T. H.,
Hung, L.-W.,† Ingraham, P., Johnson-Groh, M., Kalas, P., Lafreniere, D., Larkin, J. E., Lee, J.,
Line, M., Long, D., Maire, J., Marchis, F., Matthews, B. C., Max, C. E., Metchev, S., Millar-
Blanchaer, M. A., Mittal, T., Morley, C. V., Morzinski, K. M., Murray-Clay, R., Oppenheimer, R.,
Palmer, D. W., Patel, R., Perrin, M. D., Poyneer, L. A., Rafikov, R. R., Rantakyrö, F. T., Rice,
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Resolved Debris Disk: HD 131835,” New Light on Young Stars: Spitzer’s View of Circumstellar
Disks, Pasadena, California, USA, October 2008.

Fitzgerald, M. P., Kalas, P. G., Graham, J. R., Duchêne, G., Pinte, C. “High-Resolution Imaging
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