[ Downloaded from www.opsi.ir on 2026-06-20 ]

L SO EL S e v L greT e o Y
R RO, I WEOPTRo: I ROy <O

S5y g dSidd — 45 oY N
24" Iranian Conference on Optics and Photonics (ICOP 2018) and 5 (Y
9* Iranian Conference on Photonics Engineering and Technology (ICPET 2018) b ﬁ,%;,

Jan 30 - Feb 1, 2018 - Shahrekord University

S 09 380 — (S99 98 joby Hdli LS lw o )5 ool S 0 ,Shes

3,8 cesrs adble ¢ Syl Lo jaes! (sue> a3,

AMNYO -FYY e, S “_i’).d 0515 ‘|a51.c 0dSisls suL.Magl.’ 9 uLMM.»-M) oladls :QL.\.&:\)'

Sl 0L Hlow CadsS 5B b g K295 g x> 53 59 S il rge (Feied oyl G SR I (K - euSe
S0 30 9 oud aisll o J Sy g pb cxi QT 30 e e a5 009 Sy dg ;S (gl (pl (owais HLSLe alos
g8 slao i 31 5991 43151 S5 b Sy 9580 G (ndl Hlis b &1l 4 callilo ¢ 30 gl o0 35 p03 Smnyd 051990 (510 0l
gl g0 43S0y« AR o0 Wike il J 55T (sl 1y ol (Soisd hak Sy JuSid g o Al ()T (ygalmy (Su5 50 4T (oxSe
Sl SO 05,5 gl wiloads b o o a4 S d Caolnd j1 S b il Hoe b o)L bwgi (25 slgp slao oo
S awsl 53 0.077(N)3 ojluil 4 gow ez 45 A o Lis dgume Glodl gy b gilwand gl (aigh o pwiige 9 (2yb
36T 390 aliaio (sl ylud slasl 9 (Sgigh sobs w1y Smd alizo larduwsidr 51y (655 o (S35 ol Jpa BB (535 0 )l

el o i B 100 NM/RIU (Consls cu g 0215 31 yiogil) b ol g Jgud BB Comolins g 48,5 51,8

Sy Sn iyl 5 sl Sgish sl o3l alS

Operation of a Nano-Sensor in the Joined Photonic Crystal-Microdisk
Structure

S. Roghaye Hamidi, Ahmadreza Daraei, Atefeh Mohsenifard
Dept. of Physics, Faculty of Science, University of Sistan and Baluchestan, P. O. Box: 98135-674, Zahedan

Abstract- One of the characteristics of the photonic crystals is the confinement of light in a small modal volume with high
quality factor. The microdisk geometry is one the photonic crystal structures that confine modes are known as the whispering
gallery modes which are located near the marginal volume of the disk. In this paper, we present a combined microdisk system
with a single circular array of cubical air-holes near its periphery to form an embedded circular photonic crystal and to
provide a better control of the modes. These cubical air-holes are connected with grooves to a depth equal to a fraction of the
thickness of the microdisk, designed and engineered for application of a nano-sensor. The finite element simulation results
show that the modal volume can be as large as 0.077(An)? in a region of a central groove. Sensor characteristics are analyzed
for various disk geometries, photonic crystal arrays, and dimensions of the connecting slots. Acceptable sensitivities equal to
100 nm/RIU (refractive index unit) are accessible.

Keywords: Photonic Crystal, Nano-Sensor, Nano-Structure, Microdisk.
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