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Ultra-fast and low threshold optical bistability in a graphene-based coupled waveguide and
micro-disk structure

Peyman Keshtkar', Mehdi Miri', Ghasem Jadid'

1 Dept. of Electronics, Faculty of ECE, Shiraz University, Shiraz, Iran.

Abstract- In this paper, a coupled waveguide and micro-disk resonator structure is proposed to achieve optical
Bistability using graphene nonlinearity conduction. The simulation results from all-numerical method and
coupled mode theory has shown that by adjusting the micro-disk radius, Optical Bistability can be achieved
with a very small threshold power of 0.79uW or very short rise and fall time of 1.24ps and 1.53ps. Compared
to previous works, the proposed structure features a faster response time, smaller dimensions and ease of
fabrication, while its threshold power is much lower than previous works.
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Ref R (um) Po(uW) Oi trail (pS) trise (PS)
[7] 3.25 6100 5017 6.1 32
[8] 1 215000 1750 ~5 ~5
[9] 1.16 2750 14330 47 19
[10] 2 1340000 500 2 2
0.91 8.6 1898 3.59 6.06
\Tv}(l)lrsk 0.92 0.79 6260 13.8 22.59
0.93 79 623 1.24 1.53
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