YEBF - M

B33 T 202247 A Journal of Optoelectronics * Laser Vol. 33 No. 7 July 2022

DOI: 10. 16136/]. joel. 2022. 07. 0791

e PSS AR G529 L2T Bragg SEHlE LSPR
TR Y

OB K B, A BT, BEE. 4 F, XITR. RUEE
CHLPK BT oA ST (85 e Mot K 1 A 5000 % T K 400050)

HWE .M H KR 95k 4 58 (gold nanoshell, AuNS) A9 J&) 18§, 26 T 45 55 T 1K 3L IR (localized surface plas-
mon resonance, LSPR) Z i , #ff 5¢ % T ) 4F Bragg St Mt (fiber Bragg grating, FBG) ) LSPR 1 & %
(refractive index, RD) % B 2§ J5 B0 K 5 1k o i ok 06 3804 B 25 40 5 20 BF AuNS X 1% 2R 2% RT 2 8T 1Y
SR ) B AL R A HE T3 F I ok B 5K 4F Bragg St i (etched fiber Bragg grating, eFBG) ) LSPR RI
fE IR A% W L bR E IR A8 A% B A FE A T8 A0 3 I ) R (surrounding refractive index, SRD ¥ 35 T 9 1w i
Kl . L L5 R K eFBG-LSPR & R 4% 19 3L F 38 R 5 B AR fb i RT R & o —72. 33 dB/RIU, #
I eFBG () RT R L T 49 61. 3 £iF . 56 UE 1 #8543 #7 09 16 B %, 3% 1 8 4 e B Ak 7 8 L 35 85 W
SO E A R AF Y R RS

KB L Bragg SUMl; WK G 70 Ry B MR IR ILIR ; P aToR s B BUA BR 25 40 1k
RE4SESTN23 XHiERIRE: A 3 E 4 S : 1005-0086(2022)07-0673-07

Research on fiber Bragg grating LSPR refractive index sensor
based on large-size gold nanoshells
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Kaijun, ZHAO Mingfu

(Chongqing Key Laboratory of Optical Fiber Sensor and Photoelectric Detection, Chongqing University of Technol-
ogy »Chongqing 400054, China)

Abstract; Based on the localized surface plasmon resonance (I1.SPR) effect of the large-sized gold
nanoshells (AuNS) , the principle and characteristics of fiber Bragg grating (FBG) LSPR refractive index
(RI) sensor was studied. The physical mechanism of the RI sensitivity enhancement of the AuNS for the
sensor was studied by the finite difference time domain method. The LLSPR RI sensor based on the etched
fiber Bragg grating (eFBG) was constructed,and the response spectra under different surrounding re-
fractive index (SRI) environments were obtained. The experimental results show that the intensity-based
RI sensitivity of the eFBG-LLSPR sensor was —72. 33 dB/RIU, which was 61. 3 times higher than that
of eFBG, verifying the validation of the theoretical analysis. The proposed sensor has good application
prospects in the fields of biochemical sensing and environmental monitoring.
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(LLSPR) ; refractive index (RD ; finite difference time domain
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