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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

ol 4Bl D9 (s &l 4 o 315 5 I ey g ol o B ae ¢l Hhai 5l teeh pl jo golpiiy JLSLlu Y Jeoe b
G5 Az =Y
as D ALl 658 solulisd 4 (plis Gl G (e Sendg Soe oiliss) 5 mse 00D g LSle o Ghegh Gl o
D, 0.79pW S 65 s (6 )lasbgo ailiw] g5 a5 oo Jllo cwiin gl ol )b oulais b aS amo so (ylis saus plosil sl sl
1.53ps 5 1.24ps b oy 4 olgs oo |y golpainn LELe Sloj dewly 55 g <l (yloj a5 ams o plis gboj slagsluwad yizen
aile 5 50beS Fwly loy 559 silubigs shls slalisle Ko b anslin ;o oals &3l JLisle (iogh cpl gl (ululy ol Lials

ORI s LSl cnl riares sl g e Sl 5)98 pled (laie ol ) 5 bagdge G855 Sl ceslie slan S Gell Gl s
D, (Sg8 Hles ailiw] lg (s sla LB le Cans 4 CE e Sdgpn § 5SS oladl

&l -f
[1] M. Kauranen and A. V. Zayats. Nature photonics 6(11) 737,2012.
[2] T. Tanabe, M. Notomi et. al. Optics letter 30(19) 2575, 2005.
[3] M. Notomi, A. Shinya et. al. Optics Expres 13(7) 2678, 2005.
[4] Q. Xu and M. Lipson. Optics express 15(3) 924, 2007.
[5] S. Malaguti, G. Bellanca et. al. Physical Review A 83(5) 051802, 2011.
[6] W. Yang et. al. Nature materials 12(9) 792,2013.
[7] T. Christopoulos, O. Tsilipakos et. al. Journal of Applied Physics 122(23)233101,2017.
[8] O. Tsilipakos and E. E. Kriezis. JOSA B 31(7) 1698, 2014.
[9] O. Tsilipakos, T. Christopoulos et. al. Journal of Lightwave Technology 34(4) 1333, 2015.

[10] T. Christopoulos, G. Sinatkas ez. al. Optical and Quantum Electronics 48(2) 128, 2016.

19
Sl oy B WWW.OPSILIE  colu o a5 cawl jLael gl)ls 5,50 50 alie oy


http://www.opsi.ir/article-1-2255-en.html
http://www.tcpdf.org

