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Optimization on HCPCF SERS sensor based on silver nanoparticles
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Abstract: Silver nanoparticles, combine with PCF and surface enhanced Raman scattering (SERS), form
SERS PCF sensor, and has been applied widely. But in practical, the PCF structure and the performance
of SERS substrate have fatal influence on sensor. To exert sensor’ s practical applications fully, the
influence of HCPCF (hollow core PCF) and silver nanoparticles substrate structure on sensor were
researched and analyzed, then the novel HCPCF and silver nano-substrate were designed to suit for SERS
PCF sensor. Through numerical calculation, the air filling fraction of designed HCPCF is 56.30%. When
incident wavelength is 785 nm, there is the photonic bandgap in HCPCF, and HCPCF can transmit
fundamental mode, so it suits SERS sensor very well. And silver nanosphere whose radius is 38 nm, and

separation distance is 0.7 nm has maximum SERS enhancement factor. The results show that when

K Fs HER . 2014-08-25; 1&1T H#A.2014-09-23

EL£MA . 1K 973711 %1(2010CB327801) ; 1 JL 44 = 45 K A5 H AR WF 58 01 H (ZD2013102) ; 1 b 4 B 1R (12212172)
IHEIR SN L = R B

EE A NI 1975-), 5, PRI 1+, EE AL F R IARSL L2 A F5Y . Email:dzg0512@126.com

BIAER  BhEE(1939-), 5 EBHE BB+, #0% , EENFOLH FEAR W E 75 AR MO0 5 im s,
Email:jqyao @tju.edu.cn



1318 b ok 142

% 44 %

incident wavelength is 785 nm, the designed HCPCF can supply perfect active area, and the shape, size

and separation distance of silver nanoparticles have serious influence on SERS performance, moreover

SERS performance rely on incident wavelength seriously.
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Fig.2 Structure pattern of designed HCPCF
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Fig.3 Result of silver nanosphere G vs r and d
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