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Fig. 1. Structure of the dual coupled optical microcavities.
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Fig. 2. (a) Evolution of the optical field inside the first microcavity in the region of positive frequency tuning; (b) curves of the
optical power variation in the process of frequency tuning; (c) field distribution and spectra corresponding to each stage in Fig. (b).
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Fig. 3. (a) Evolution of the optical field inside the first microcavity in the process of negative frequency tuning; (b) curves of the

optical power variation in the process of frequency tuning; (c) field distribution and spectra corresponding to each stage in Fig. (b).
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Fig. 4. (a) Evolution of the optical field inside the first microcavity with strong coupling in the region of positive frequency tuning;

(b) evolution of the optical field inside the first microcavity with strong coupling in the region of negative frequency tuning.
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Fig. 6. (a) Evolution of a bright soliton to a multi-pulse optical field (6, = 16.1411 m!, the initial value of Af, is 770 GHz, and the

change speed of Af; is 2.73 GHz/ps, P, = 1 W); (b) spectrum of the multi-pulse; (c¢) curves of the dual power inside the dual
coupled microcavities vary with the slow time; (d) curves of the dual power of Port D and T vary with the slow time.
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Analysis of frequency tuning process of dual coupled
optical microcavities”

Xu Xin  Jin Xue-Ying’ Gao Hao-Ran  Cheng Jie Lu Yang
Chen Dong  Yu Lian-Dong

(School of Instrument Science and Opto-electronics Engineering, Hefei University of Technology, Hefei 230009, China)

( Received 10 April 2020; revised manuscript received 12 May 2020 )

Abstract

Different frequency detuning can excite different working mode in a dual coupled optical microcavities.
Based on the nonlinear Schriédinger equations of dual coupled field, and by using the split-step Fourier method,
the optical field evolution in the microcavities is analyzed under the condition of both positive and negative
tuning, and various optical distributions are generated in the process of frequency tuning. Simulation results
indicate that the field can develop into the bright soliton in the region of positive tuning. However, the region in
which the bright soliton is maintained is small, and the field in the microcavities grows into direct current (DC)
distribution because of the serious frequency detuning. In the region of negative tuning, the field of “turning
pattern” with high power is generated. There is only chaos inside the microcavities without frequency detuning
or the detuning parameters close to 0. In addition, under the condition of strong coupling, the bright soliton and
the “turning pattern” cannot be excited. Even stronger coupling leads to optical field in the form of DC
directly. After the bright soliton exciting in the microcavity, it can be preserved by selecting appropriate
detuning parameters and pump power. Moreover, the bright soliton can be changed into “turning pattern” with
low power by continuously changing the detuning parameter of the first microcavity. Theoretical analyses are

significant for experimental research on the dual coupled microcavities.

Keywords: optical microcavities, frequency detuning, bright soliton
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