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In this study, numerical modeling and simulations of Kerr frequency comb and Kerr soliton in
microcavities were performed with nonlinear coupled mode equation (NCME) and Lugiato-Lefever
equation (LLE). We compared two methods and performed simulations of mode-locked Kerr comb in

microcavities with anomalous and normal dispersions.
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Fig. 1 Schematic illustration of Kerr soliton and comb
formation via degenerate and non-degenerate four-
wave mixing by continuous wave pump.
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Fig. 2 (a), (b) Numerical simulation results with nonlinear
coupled mode equation (NCME). (c), (d) Numeri-
cal simulation results with Lugiato-Lefever equa-
tion (LLE). (e) Experimental result in a silica rod
microcavity. (f) Silica rod whispering gallery mode
(WGM) microcavity with a diameter of ~ 450 pm.
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Table 1 Comparison of NCME and LLE.
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Fig. 3 (a) Intracavity power during a wavelength scan to-
ward red wavelength. (b), (¢) Turing pattern.
Spectrum and time waveform are stable but not a
soliton. (d), (e) Chaotic state. Spectrum and time
waveform are unstable. (f), (g) Kerr soliton state.
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Fig. 4 Intracavity power when the calculation with the
same parameters is repeated four times. Insets
show time waveforms corresponding to (i-iv).
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Fig. 5 Schematics of comb formation via mode coupling
in normal dispersion system. Mode coupling in-
duces the frequency shift, which makes the local
anomalous dispersion in that mode. As a result,
phase-matching is satisfied, and initial comb side-
bands generated.
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Fig. 6 (a) Intracavity power during a wavelength scan.
2-FSR comb and dark soliton are generated with-
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