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EXPERIENCE

NRC Research Associate, Air Force Research Laboratory,
Wright-Patterson Air Force Base Jun 2025 � Present

� Lead development of advanced mid-infrared laser systems for defense-relevant technologies.

Postdoctoral Researcher, University of Ottawa Aug 2024 � Jun 2025

� Launched a project for generating the world's highest peak-power (>1 TW) laser in the mid-infrared,
continuing prior work on cryogenically cooled Fe:ZnSe.

Graduate Research Assistant, University of Central Florida Aug 2019 � Aug 2024
Zenghu Chang Attosecond Science Research Group

� Developed a novel 4-µm femtosecond driving laser based on chirped pulse ampli�cation of cryogenically
cooled Fe:ZnSe, seeded by an optical parametric ampli�er; achieved a repetition rate and average power
33x and 44x higher, respectively, than prior systems in its class.

� Operated and supported the laser for collaborative experiments with visiting researchers, including The
Ohio State University, as part of the LaserNetUS network.

� Led an ongoing project to enable keV-level attosecond transient absorption spectroscopy.

� Secured grants from multiple agencies (AFOSR, DTRA, ARO, DARPA, NSF); established a new optics
lab and mentored two undergraduate researchers.

Undergraduate Research Assistant, University of Wisconsin-Madison Jan 2017 � Aug 2019
Mark Sa�man Quantum Computing Research Group

� Contributed to the Atomic Qubit Array (AQuA) experiment: designed and built an acousto-optic-de�ector
system for trapping cesium atoms in a blue-detuned lattice, a cesium far-o�-resonance trap (FORT), and
an apparatus for calibrating laser frequencies via saturated absorption spectroscopy.

EDUCATION

University of Central Florida Aug 2020 � Aug 2024
Ph.D. in Physics (Advisor: Zenghu Chang) Orlando, FL

� Dissertation: An Ultrafast, Mid-Wave Infrared Source for Driving High-Order Harmonics Beyond the

Water Window.

� Recipient of the National Defense Science and Engineering Graduate (NDSEG) Fellowship (5% acceptance
rate among top U.S. Ph.D. students).

University of Wisconsin-Madison Aug 2014 � May 2019
B.A. in Physics & Certi�cate in Entrepreneurship Madison, WI

� Exchange study at The University of Hong Kong (Spring 2018).
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PATENT

Z. A. Marra et al., �Mid-Infrared Chirped Pulse Ampli�er,� U.S. Patent Application No. 18/646,498, �led April
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PROFESSIONAL SERVICE

Peer reviewer for Optica Publishing Group journals.

TECHNICAL SKILLS

Laboratory Laser Engineering, Optical Design, Vacuum & Cryogenics, Machining (mill,
lathe)

Software/Programming Python, MATLAB, SolidWorks, Zemax, LabVIEW, COMSOL


