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Research of Optical Fiber Surface Plasmon Wave Resonance Sensor

Based on Built-in Modulation Layer
Sun Xiaoming Zeng Jie Zhang Qianyun Mu Hao Zhou Yabin
(State Key Laboratory of Mechanics and Control of Mechanical Structures ,

Nangjing University of Aeronautics and Astronautics, Nanjing, Jiangsu, 210016, China)

Abstract An optical surface plasma wave resonance (SPR) sensor based on the built-in modulation layer structure is
studied. A kind of photoelectric composite film with unique performance is constituted by coating optical transparent
films with different thicknesses and properties between the gold film and the fiber core, as internal modulation layer.

It can adjust both the evanescent wave vector and gold film surface plasma oscillation wave vector, and then control
refractive index measurement.

index test much better.

resonance effect to provide a basis for sensitivity adjustment. Numerical simulation is done on the attribute of built-in
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method. On this basis, a built-in modulation layer type optical fiber SPR sensor probe is developed for liquid

The experiment results show that as the refractive index increases, the SPR
=]

resonance spectrum shifts to the long wave direction, in refractive index range from 1.335 to 1.392. The sensitivity
OCIS codes

can reach to 2263.1 nm/RIU, which is two times of conventional optical fiber SPR sensor based on the fiber core-gold
film-environment medium three layer structure. All show that this new sensor can meet the needs of the environment
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Fig.1 SPR effect incentive model of four layers with coated modulation layer. (a) Built-in modulation layer constructure;

(b) Built-out modulation layer constructure
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Fig. 2 Poynting vector of optical fiber SPR sensor. (a) Ordinary optical fiber SPR sensor; (b) optical fiber

SPR sensor with built-in modulation layer
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core in the interface between gold and modulation
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Fig. 6 Simulation resonance spectral curves of different liquid refractive indexes. (a) Optical SPR probe without

modulation layer; (b) optical SPR probe with 200 nm modulation layer
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