H424% Ho6l i il ot Vol. 42, No. 6
2015 4F 6 J CHINESE JOURNAL OF LASERS June, 2015

RIS 1l <5 125 1P e e 14 128 &R S b R AR 2
(ERER L F S
% ARE B 6 A

=
FIEFL T R2FY B Sl TR 2A R, 107 KiE 116024

T Oy 7R b AR v AR 0 V8 ) 2 2 T 45 B 1 R R (SPR)IN 2 R 10 20 R, IR 25 45 5 A 8 B v 07 T HEAT 1A
b o JET Sk — 5 18R T PS5 M AR 7 9 ) SPR R G2 b BE AL G B p e T E S 5T B %1 s j‘ﬁJrW*
S AEAE AL 25 o O e 45 T 25 RSN SR 8 R0 T B 05 R 5 5 R B B PC WL, 45 G BT S BLe S 5

A TR T dp 230 3o 1 3 A AR 1 R T B ER AR A D L R A LA 2 5 R O 1 S AT Bl e RS S

A B FUCHR X 2 B A5 5 BEAT M A AR 0B T 2 BT R AE R — B R RO R 25 R . T I A SR E L —
BEINFR] Y AR A7 25 S AR IR 0.006° L SEIR T 4.7x 107 RIU(RIU 22 718 BALAL 37 5 23043 % 3 1 41 5 0 4t

KR LR 5T A PR R A B T AR, T A I

FESES 0436 XEEARIRAD A

doi: 10.3788/CJL201542.0608009

Phase Difference Signal Processing Technology in Surface Plasmon
Resonance Sensing System

Wang Bin Jing Zhenguo Peng Wei Liu Yun
School of Physics and Optoelectronic Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China

Abstract In order to improve the resolution of phase modulated surface plasmon resonance (SPR) measurement
technology. The signal processing technology is optimized. In the differential phase SPR biosensor based on Mach-
Zehnder configuration, the SPR phase can be extracted by comparing the phase difference between the interference
signals of p—polarization and the reference signals of s—polarization. The 2-path interference optical signal is
recevied by computer. According to the mathematical theory and signal processing knowledge, select and processing
the interference optical signals. The phase difference of 2—path signal is analyzed at the same time. In the signal
processing technology, the phase difference of ups and downs is 0.006°, and the sensitivity limit is 4.7x10" RIU.
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Fig.1 Theoretical of surface plasmon resonance
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simulation of the prism SPR sensor tllgsory (the three layer structure)
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Fig.2 Simulation of the prism SPR sensor theory. (a) Change of the reflectivity based on the different refractive indexes;

(b) plots of the phase difference versus different refractive indexes for resonance absorbing peaks
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Fig.3 Optical path system based on the SPR sensor theory
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Fig.4 Normalized signal. (a) Find the envelope surface; (b) normalized signal based on the envelope surface
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