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Summary
Principal engineer and instrumentation scientist with 20 years of experience designing, integrating, and operating
complex scientific instruments — from spectrographs and robotic telescopes to hyperspectral cameras — in
challenging environments. Lead architect of $30M-class observatory systems and Co-PI on NSF-funded instruments
totaling $2.8M. Known for bridging rigorous scientific goals with robust engineering execution, with deep expertise in
systems architecture, cross-domain integration, and multidisciplinary and multinational team leadership. Proficient in
Python, C/C++, FPGA-based systems, and control electronics. Author of 70+ publications; builder of seven major
instruments deployed on 6-10 m class telescopes.

Education

University of Michigan, Ann Arbor - Ph.D. Astronomy & Astrophysics, 2015
Dissertation: Multiplexed High-Precision Radial 1 elocities: Searching for Hot Jupiters in Southern Open Star Clusters. Ford Scholar.

University of Alabama in Huntsville - B.S. Physics, Mathematics, summa cum lande, 2008
Honors Thesis: .4 Novel Method for Finding Young Planets. Space Grant, Hillman, and Foundation Platinum Scholar.

Professional Experience

California Institute of Technology - Pasadena, CA
Senior Instrument Engineer, Caltech Optical Observatories (2024-present)
e Instrument Architect for ZShooter, a $30M UV-nlR high-resolution spectrograph for the Keck 10 m telescope.
o Cognizant Engineer for HISPEC’s fiber subsystem, leading optomechanical design, integration, and controls.
e Provide domain expertise in precision instrumentation, systems engineering, and lifecycle planning.
Independent Consultant - International
Instrumentation Consultant (2019-present)
e Co-I for IFUM ($1.7M NSF MRI), leading controls, electronics, and electromechanics from concept through
commissioning.
e Co-manager of M2FS & IFUM operations at Las Campanas Observatory, Chile — sustaining programs for
~30 PIs during extended day/night shifts exceeding 17 hours.
e Advised on control systems and data pipelines bridging science and engineering.
University of California, Santa Barbara - Santa Barbara, CA
Assistant Project Scientist (2018-2022),; Associate Project Scientist (2022-2024)
e Co-led a 10-person interdisciplinary team developing MKID detectors, instruments, and software.
e Co-PI of the MKID Multi-Object Echelle Testbench ($1.1M NSF ATT), overseeing optical and mechanical
design, calibration, and analysis algorithms
e  Architect of the 3rd-generation MKID RF Readout (4 GHz, 1.2'Tb/s).
e Integrated MKID spectrographs (MEC, XKID) with AO systems on 6.5-8 m telescopes.
e Advised multiple Ph.D. theses.

Leiden University - Leiden, The Netherlands
JWST Postdoctoral Fellow, Sterrewacht Leiden (2016-2018)
e  (Calibration scientist for JWST MIRI Spectrograph.
e Led controls engineering for the bRING B Pictoris b Transit Monitor.
e Supported JWST OTIS ALV testing during Hurricane Harvey.
University of Michigan - Ann Arbor, MI
Doctoral Candidate (2009-2015)
e Core designer of the Michigan/Magellan Fiber System (M2FES).

e Invented a novel fiber slit mechanism enabling high-precision RV science.



e Built robotic fiber polishers and authored planning/reduction software.

Teaching & Mentorship
Ph.D. Students (UCSB, advised/co-advised):
e Jennifer Smith — MKID Detector Readout
e Noah Swimmer — XKID Integral Field Spectrograph for MagAO-X
e  Sarah Steiger — MKID Science Data Pipeline
Isabel Lipartito — RV Binaries in NGC 2516 & 2422
M.Sci. Students:
e Patrick Dorval (Leiden) — bRing telescopes

e Blain Lomberg (Cape Town) — bRing telescopes
Early Education & Outreach:

e Planetarium instructor

e US Space Camp instructor (ages 9-13)

e Undergraduate physics lab instructor

Service & Leadership in the Scientific Community
Instrument & Observatory Roles:
e Co-I and support astronomer for IFUM (2019-present)
e Operations manager and support astronomer for M2FS (2013-present)
e DbRing instrument team (2016-2018)
Community & Collaboration:
e Member, JWST MIRI calibration & exoplanet working groups (2016-2018)
e Member, IceAge ERS JWST team (2018-2024)
e Cootdinator, Leiden/ESA Summer Program (2017)
Invited Talks:
o Caltech (2022): Instrumenting Astronomy: Messy, Multi-Disciplinary, and Fun
e Cal State LA (2019): Instrumenting Astronomy: Messy, Multi-Disciplinary, and Fun

Funding, Facilities, and Instrumentation
Competitive Grants & Awards:
e $1.1M — NSF ATI (Co-PI), MKID Echelle Testbench (2021-2024)
e $1.7M — NSF MRI (Co-PI), IFUM (2019-2021)
e Multiple travel and research grants
Telescope Facilities:
e 17 nights, Magellan/Clay 6.5 m (2013-2016) for dissertation program (~$1M USD equivalent)
Major Instruments Built or Delivered:
e ZShooter (Keck I, first light 2029) — Lead architect, $30M UV-nlR spectrograph and imager.
e HISPEC (Keck 11, first light 2026) — Fiber subsystem engineer; electro-optomechanics and controls.
e  MKID Echelle (UCSB, 2024) — Co-PI; optical & mechanical design, analysis algorithms.
e  XKID (Magellan, first light 2023) — Optical design, controls architecture, thesis supervision.
e IFUM (Magellan, first light 2022) — Co-PIL; controls, electronics, electromechanics.
e MKID Exoplanet Camera (Subaru, 2019) — Hardware upgrades, control software, data pipeline.
¢ bRing Observatory (South Africa & Australia, first light 2017) — Autonomous control and data.
e M2FS (Magellan/Clay, first light 2013) — Core designer; electronics, controls, mechanical systems.
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