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All optical switching devices based on microcavities with two-dimensional
materials

Yamashita, Daiki
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This study aimed to create a_high-speed and energy-efficient optical switch
using two-dimensional layered semiconductors. We achieved this by utilizing refractive index
modulation induced by photo-absorbed carriers when a laser is directed onto two-dimensional
materials on a micro-optical resonator. Initially, we developed a device that could modulate the
refractive index while maintaining the Q-factor of a silicon photonic crystal nanobeam optical
resonator. Subsequently, we assessed the characteristics of the optical switch operation and
examined the dynamics of photo-generated carriers. Using the two-dimensional material MoTe2, we
successfully produced a device capable of achieving a high-speed switching time of 33ps and
demonstrated energy efficiency, requiring only about 200~300fJ for switching ener?y. This research
has the potential to contribute to the advancement of future communication technologies.
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