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Generation and Control of the Propagation Regimes of the Pulse States in Photonic-Crystal
Microresonators With Normal Group Velocity Dispersion

V. E. Lobanov?, O. V. Borovkova?, D. A. Chermoshentsev &P
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Abstract

We numerically studied the di erent regimes of generation and propagation of pulse signals in photonic-crystal
microresonators with normal group velocity dispersion. The addressed photonic-crystal structure provides the spectral
splitting of certain modes of the microresonator and therefore allows controlling its dispersion properties so that the phase-
matching conditions for optical frequency comb generation process are satis ed e ciently. In the paper it was demonstrated
that when the split mode is pumped it is possible not only the e cient generation of the solitonic pulse with rectangular
pro le (or platicon), but also the controllable switching of the platicon propagation direction. During the pump frequency
scan it is possible to switch between the regimes with the platicon in either forward or backward wave reversibly. In this
work the parameter range required for this phenomenon is determined: larger pump amplitudes require larger pump mode-
splitting values. At su ciently high pump amplitudes, the outcome of this process becomes probabilistic, depending on
the particular realization of the input conditions. It was also shown that pumping the modes neighboring to the split one
allows exciting either single wide pulse with the triangular shape or periodic sequence of such pulses depending on the
spectral interval between the pumped and split modes. The advantage of such an approach is that the discussed process has
a smaller pump power threshold and high pump-to-comb conversion e ciency. In this work the properties and generation
conditions of the signals with triangular form are explored.

Keywords: optical frequency combs, solitons, platicons, photonic-crystal microresonators, normal group
velocity dispersion
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