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Fig. 1. Structure of the SiN microresonator.
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Fig. 2. Second harmonic waves generates inside the SiN microresonator (§; = 0, E;, = 1 W'/2): (a) Evolution of the second harmonic
waves; (b) curves of the fundamental frequency waves power and (c) the second frequency waves power vary with the round trip
number; (d) stationary distribution of the fundamental frequency waves light field and (e) the second frequency waves light field;
(f) spectra of the fundamental frequency waves and (g) the second frequency waves.
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waveforms are plotted every hundred times; (d) intensity profiles of the second harmonic waves at six different moments within a
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Abstract

With the consideration of the second and the third order nonlinear effect, the Lugiato-Lefeve equation
which describes the field evolution of the fundamental frequency wave and the second harmonic wave is
introduced. Based on the Lugiato-Lefeve equation, the generation of the second harmonic wave in the SiN
microresonator is analyzed, and the effect of the each parameter on the dual field is studied. Simulation results
indicate that the stable field of the fundamental frequency wave is of flat top pulse, and the field of the second
harmonic wave is of sinusoidal distribution. When the detuning parameter increases, the power of the dual wave
inside the microresonator oscillates, and the stable power weakens, the stable light field is periodically varied.
Moreover, the chaos emerges as detuning parameter becomes large. The stable field can be generated in the
microresonator with the weak pump power. However, because of the high pump power, the dispersion and
nonlinear effect are enhanced, resulting in the periodic light field. Furthermore, the oscillation of the dual power
curve is aggravated, as the pump power increases. In addition, the turning patterns can be observed by choosing
the special dimension of microresonator. Theoretical analysis results are significant for studying the generation

of the second harmonic wave in the microresonator.
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