
Nonlinear dynamics of driven opƟcal resonators 

 

Abstract: This course presents the theoreƟcal foundaƟons of nonlinear dynamics in driven 
opƟcal resonators, with emphasis on fiber caviƟes and Kerr micro-resonators. StarƟng from 
cavity maps and propagaƟon models, the course develops mean-field descripƟons of 
dissipaƟve nonlinear systems and analyzes temporal dynamics in driven caviƟes, including 
modulaƟon instability, bistability, switching waves, paƩern formaƟon, and dissipaƟve solitons. 
ConnecƟons between discrete and conƟnuous models, stability analysis, and nonlinear 
dynamical behavior are discussed throughout the course, with applicaƟons to opƟcal 
frequency comb generaƟon in Kerr resonators. 
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