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IAS Seminar on Optical Science

Title: Photonic microwave generation and characterization at the quantum limit and beyond

Speaker: Prof. Thomas R. Schibli, Department of Physics and JILA, University of Colorado at

Boulder

Abstract: Precision measurements enabled by exquisitely stable optical sources had a profound
impact on the global precision metrology enterprise. In the meantime, optical frequency combs
have progressed far beyond optical frequency measurements, and are now actively used for a
much broader range of applications. A solid understanding of the fundamental noise processes in
oscillators was essential to advance this field at such a rapid pace. This talk will therefore start
with an overview of fundamental noise processes in oscillators, and highlight some of the major
differences between electronic and optical sources. | will then discuss what levels of stability can
currently be reached directly from a laser, and how to realize comb-based signal generation

and characterization at levels far below the standard quantum limit. As a practical application, |
will elaborate on the generation of laser-driven, ultra-low noise microwaves, now readily
surpassing the best room-temperature microwave sources at a fraction of their size, weight and

power.
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