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SPPs interferometric sensing method based on BP neural network

HAO Qiuyue, PENG Runling, LIU Jiachen, HU Haifeng

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and
Technology, Shanghai 200093, China)

Abstract: A surface plasmon polaritons (SPPs) interferometer array structure composed of a metal slit-
groove structure was designed. Under monochromatic light illumination, the SPPs excited by the
periodic grooves interfere with the direct transmitted light at the nano-slit. The phase difference between
the two interfering light beams caused variations in the transmitted light intensity. Seven interferometer
structures with different slit-groove distances were used to detect the refractive index of the surrounding
medium by comprehensively analyzing the changes in transmitted energy. The sample was fabricated
using focused ion beam milling technology to create the slit-groove structure on a metal film and was

then encapsulated into a microfluidic chip. The distribution of transmitted light energy was collected
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under different refractive index solutions. By training and testing a backpropagation (BP) neural

network model, the sensor system achieved an identification accuracy of 96.2% within a refractive index

error of £1x10 demonstrating excellent generalization ability and robustness.

Keywords: surface plasmon polaritons; focused ion beam milling technology; backpropagation neural

network; refractive index sensing
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Fig.1 Schematic diagrams of structure, simulation and experimental results
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