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Employment
The University of Texas at Austin June 2025 -
Postdoctoral Fellow Austin, TX, USA

• Advisor: Junyeong Ahn

Education
University of Minnesota Sep. 2020 - May 2025
PhD, Electrical Engineering Minneapolis, MN, USA

• Advisor: Tony Low
• Thesis: Engineering Surface Plasmons and Light-Matter Interactions in Two-Dimensional Materials

University of Oxford Oct. 2013 - July 2017
MPhys (Integrated Bachelor’s/Master’s degree), Physics, first class honours Oxford, UK

• Advisors: Ian Walmsley, Benjamin Brecht
• Thesis: Complex temporal shaping and characterization of laser pulses for quantum memories
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Research experience
Graduate Research Assistant Sep 2020 - Present
University of Minnesota Minneapolis, MN, USA
Chiral light-matter interactions with surface plasmons

• Used quantum electrodynamic theory to describe the interaction between chiral quantum emitters and chiral surface
plasmons supported by twisted two-dimensional materials. Identified an enhanced chiral discrimination factor when
compared to existing schemes based on chiral cavities.

Topological plasmonic crystals with synthetic spin
• Proposed a plasmonic crystal with synthetic spin degrees of freedom. Identified an intrinsic inter-orbital interaction that

opens a topologically non-trivial band gap in an artificial Lieb lattice. Verified the existence of spin-polarized helical
edge modes using finite-element simulations and tight-binding theory.

Surface plasmon amplification in current-biased two-dimensional materials
• Calculated the nonlocal optical response of two-dimensional materials with closely located electron and hole pockets.

Showed that a current-induced population inversion leads to an internal source of surface plasmon amplification.
Threshold currents were calculated to be experimentally accessible.

Exceptional points in plasmon-vibrational mode coupled systems
• Applied a non-Hermitian framework to a coupled graphene plasmon-vibrational mode system and identified an excep-

tional point at the transition between weak and strong coupling. Proposed that the exceptional point can be accessed
via tuning of the incident angle of light and graphene Fermi energy.

Experimental collaborations
• Collaborated with experimentalists and provided modeling for measurements on optical absorption in TMDs, surface

plasmons in twisted bilayer graphene, and surface phonons in SrTiO3 membranes.

Researcher Aug. 2017 - Aug. 2020
Center for Integrated Nanostructure Physics, Institute for Basic Science Suwon, South Korea

• Experimentally observed an exceptional point in a non-Hermitian metasurface. Fabricated metasurface with gold
split ring resonators using photolithography and measured polarization-dependent transmission using terahertz time-
domain spectroscopy.

• Mandatory military service as research agent (3 years)

Industry experience
Seagate Technology May 2023 - Aug. 2023, June 2022 - Sep. 2022
Summer intern Bloomington, MN, USA

• Implemented and trained a variational autoencoder (VAE) for freeform optimization of a near-field plasmonic coupler.
Utilized high-performance computing clusters to generate datasets from finite-element simulations. Proposed a design
with a 20% increase in efficiency based on the trained VAE.

Teaching experience
Quantum+Chips Summer/Winter School, University of Minnesota Summer 2024/Winter 2023

• Led sessions on using numerical methods to solve quantum mechanical problems. Developed worksheets and code
used during the sessions and for group projects.

EE2115: Analog and Digital Electronics, University of Minnesota Summer 2021
• Gave demonstrations, led lab sessions, held office hours, and graded homework assignments

Academic Services
Reviewer

• Light: Science & Applications, Optics Express, Advanced Science, Advanced Materials, Advanced Functional Materi-
als, Advanced Optical Materials, Journal of Applied Physics, Scientific Reports


