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Novel optical phenomena in non-Hermitian microcavities
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We numerically and theoretically studied optical phenomena in microcavities
operating near exceptional points (EPs). The main results are as follows: (1) frequency splitting
due to rotation can be enhanced in a ring resonator with a complex periodic structure. This opens a
novel way of sensitivity enhancement toward on-chip optical gyroscopes.

(2) The frequency response function near an EP was derived. It was shown that the response can be
enhanced in proportional to the fourth power of the loss rate of an optical cavity. (3) A novel
laser operating at an EP was proposed. It was also shown that the laser linewidth can greatly be
broadened, compared to normal lasers that do not operate an EP, suggesting that the laser coherence
can be changed by using an EP.
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