
Dynamical Methods for Studying Stability and Noise

in Frequency Comb Sources

ABSTRACT

Frequency combs, invented in 2000, have revolutionized frequency measurement and there-

by impacted a host of applications. These include applications to military systems, medi-

cine, environmental sensing, astrophysics, and basic physics. The sources have improved

dramatically in the past decade, evolving from laboratory-size lasers to fiber lasers to mi-

croresonators on a chip. However, the theoretical input to these developments has been

surprisingly small. The key problem in designing frequency combs is to determine where

in the experimentally-adjustable parameter space stable solutions exist, to determine how

to access them, and to determine the impact that noise has on them. While analytical

approaches to answer these questions exist, computational tools to implement these ap-

proaches in realistic settings have been lacking. Our research has developed computational

tools to address these issues, focusing on fiber laser and microresonator combs. In this talk,

we will review our progress to date and discuss open problems.
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