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Coherently pumped microcavity soliton physics and

dual-comb applications(/nvited)

Cai Zhaoyu, Wang Zihao, Yang Changxi, Bao Chengying"

(State Key Laboratory of Precision Measurement Technology and Instruments, Department of Precision Instruments,

Tsinghua University, Beijing 100084, China)

Abstract: Optical solitons are wavepackets that can sustain the shape via a nonlinear refractive index potential
well. They exist in a wide range of optical systems spanning optical fibers, fiber lasers and parametric oscillators.
Recently, a new type optical solitons have been observed in coherently pumped high-Q microcavities. The
observation of microcavity optical solitons provides a well-controlled experimental platform to study soliton
physics. Microcavity optical solitons also endow an array of highly stable spectral lines in the frequency domain,
which advance the miniaturization of frequency comb systems. These soliton microcombs have been self-
reference stabilized and could enable many chip-based applications including optical frequency synthesizers,
optical atomic clocks, data transmission, spectrometer and LiDAR in the near future. Here, the fundamental of
microcavity optical solitons was introduced, with a special focus on soliton interaction dynamics. The microcavity
dual-comb measurement based applications in fast imaging and mid-infrared gas spectroscopy were also
discussed.
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Fig.1 Fundamental of soliton dynamics in microcavities: (a) Input and output of a coherently pumped microcavity“”; (b) Double balance between gain

and loss as well as dispersion and nonlinearity is needed to support dissipative solitons in microcavities; (¢) Dispersion curve of an anomalous

dispersion cavity; (d) Simulated intracavity power change when scanning the pump frequency detuning. The power change features several steps

indicating soliton states; (¢) Experimentally measured transmitted power when scanning the laser from blue-detuning to red-detuning
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