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Multistable soliton dynamics in an optical microresonator

Zichun Liao™"', Yuchong Cai*"', Lun Li*, Weigiang Wang"*, Shuai Li*?, Chi Zhang®***, Wenfu Zhang*"* and
Xinliang Zhang***

Abstract: Dussipative Kerr solitons (DKSs) generated in optical microresonators have shown considerable promise
across multiple applications, particularly in metrology and spectroscopy. Multistable solitons enable an-chip singhe-
cavity dual-comb generation, and can be excited via multicolor pumping in a microresonator featuring high-guality
factor and strong nonlinearity, whose dispersion profile governs the soliton welocity mismatch, However, real-time
characterization of complex multistable soliton dynamics remains highly challenging due to their transient nature,
large bandwidth, and high repetition rate. in this work, we generate multistable soliton dynamics using a dual-pump
scheme targeting distinet cavity modes and report, for the first time, their simultaneous time- and spectral-domain
characterization via a chirped coherent detection scheme. These multistable solitons are measured at different
carrier-envelope offset frequencies, allowing for the observation of scliton switching and annihilation processes
during pump detuning, Furthermore, the gain transfer mechanisms underpinning the influence of pump detuning on
soliton dynamics are Investigated, This study not only deepens our understanding of complex soliton interactions
within optical microresonators but also supports enhanced control and utilization of single-cavity dual-comb sources.
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a, multistable saliton generation signal under test
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