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Coherent states of photonic dimers

ABOUT THE SPEAKER: | received my Ph.D. degree in condensed matter physics from MIT (under Patrick
Lee, who was Marlan's student), and did a post-doc at the Ginzton Labs at Stanford University. While | was a
graduate student, | received a Bell Labs fellowship and interned at the theoretical physics, semiconductor physics,
and optical physics departments every summer. | am currently at the Electrical and Systems Engineering
Department at Washington University in St. Louis. Our recent work in quantum photonic logic gates and quantum
imaging won the 2018 NSF Quantum Leap Award and the 2021 Chan Zuckerberg Initiative Deep Tissue Imaging
Award, respectively.

EVENT DETAILS: In recent years, the bound states of light quanta were theoretically proposed in
engineered nonlinear optical media, and have since been experimentally confirmed in ultra-cold atom systems.
The simplest realization of the photonic bound states is a two-photon dimer. Inspired by the remarkable optical
properties of lasers and the penetrating insights into the role played by photons in the description of light beams
offered by the coherent states, we investigate the scenarios of a different type of coherent many-photon quantum
light source which, instead of single photons, outputs a coherent state of photonic dimers, and study the optical
coherence properties of the photonic dimers. | shall also discuss, from a theoretical point of view, the
generalizations of the coherent states of dimers when the overlaps between the dimers are varied via the controlled
parameters of the system. In particular, we discuss the two limits which are of great scientific interests, namely,
the Bose-Einstein condensation (BEC) and the Bardeen-Cooper-Schrieffer (BCS) limit, respectively.
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