RV - ooE % Ok Vol. 47, No. 4
2020 4F 4 J CHINESE JOURNAL OF LASERS April, 2020

WA e ilt- 408 Ag - S5 B 1 S ik
RA SN Fano LH {4 R pLA]

RA RERY, AR K&, TARY, 204

1ﬁmt%tﬁm‘Tﬁse%fﬁ)ﬂﬂﬂﬁﬁﬁzﬁ/ﬁa@(Rﬁ‘(ﬁljt%iﬁ,ﬁ%ymﬁ, Wb HF R H 066004 ;
2y) b S T AR BB B A BRA A, Wb A F 050600

WE 5T R0 5B T A A 0 0 A% B e v 0 DI S R O R L B T — A K A TG -4
J& Ag HEREEE R b AR B O 7E R AN G T R AR S A b AR S B KA OG- 4R Ag - JE MO T
SRR A S5 . 3 AT 0 i G A R AT R S ARG S AR AT IR T A T Fano SLHR AR ALIE, g T T
FARE PR 19 Fano Se ¥ 4 R 45 MBI, 3 B 40 BT T 4540 S 8O0 R G MR i s ol . 25 R R B . 22 J B0 O 7
2 H N =4 DGR A =258 nm M4 )8 Ag W EEE do =27 nm B, 3% 25 1 19 & 5T K 80 FOM {8 = 3k
2.11X10" , M REE S=40 (°)/RIU, %L R WP KA BTG 2548 h 92 Fano 4R HE T A MWL S5, 4
N 2F YT I AL R EE W BT B — 148 R X

KB REOLF RESE FERRET; m}ikil\fﬁﬁ‘ﬁﬁﬂ; JEMAYE G F s B Fano 2b4R
FESES 0436 XHfAREE A doi: 10.3788/CJL202047.0413001

Fano-Resonance Sensing Mechanism of Sub-Wavelength Dielectric
Grating-Metal Ag Thin Film-Periodic Photonic Crystal Hybrid Structure

Chen Ying'® , Zhou Xinde', Zhou Jian', Zhang Min', Ding Zhixin', Li Shaohua”

"Hebei Province Key Laboratory of Test/Measurement Technology and Instrument,
School of Electrical Engineering, Yanshan University, Qinhuangdao, Hebei 066004, China ;
? Hebei Sailhero Environmental Protection Hi-tech Co., Ltd ., Shijiazhuang , Hebei 050600, China

Abstract Based on the transmission characteristics of surface plasmon polaritons and the optical properties of
periodic photonic crystals, a hybrid structure of sub-wavelength dielectric grating-metal Ag thin film-periodic
photonic crystal is proposed, which produces discrete state in sub-wavelength dielectric grating-metal Ag thin film
structure and continuous state in periodic photonic crystal structure. Through the theoretical analysis and
transmission characteristics of the structure, the generation mechanism of Fano resonance in the structure is
expounded, the Fano-resonance sensing structure model based on angle modulation is established, and the influence
of the structural parameters on the reflection spectrum curve is quantitatively analyzed. Results show that when the
periodic photonic crystal periodic layer number is N = 4, the grating period is A = 258 nm, and the Ag-film
thickness is d, =27 nm, the quality factor FOM value of the structure can be as high as 2.11X 10", and the angular
sensitivity is S=40 (°)/RIU. The proposed structure provides an effective theoretical reference for achieving Fano
resonance in a sub-wavelength dielectric grating structure, and it has certain guiding significance to the design of the
optical refractive index sensing structure.
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