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Abstract

Based on the theory of surface plasmon resonance (SPR), a novel nano-displacement sensor
with a twin-core fiber side polished structure was studied. This micro sensor adopts Otto model
in the side polishing area of the twin-core fiber, and a 45 nm silver film is used to excite the
plasma resonance effect on the polishing surface of the twin-core fiber. The gap distance be-
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tween the polishing surface and the silver film is the nano-displacement to be measured. The
sensor model and the transmission optical path in the twin-core fiber are simulated based on
the finite element analysis method. Then the performance of the sensor is further verified and
optimized through the theoretical calculation of multi-layer film transmission, so that the dis-
tribution of the resonance curve with different displacements can be obtained. The change of
the nano-displacement of the gap layer has a good linear relationship with the shift of the re-
sonance wavelength. The displacement measurement range is 50 nm to 150 nm, and the sensi-
tivity is 0.12594 nm/nm.
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Figure 1. Schematic diagram of evanescent field coupling (surface plasmons) SPs
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Figure 2. (a) Otto model, (b) Kretschmann model
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Figure 3. Dispersion relationship of TM polarization wave coupling SPs
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Figure 4. N-layer stacked media layer
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Figure 5. Schematic diagram of sensing principle of twin-core fiber
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Figure 6. Reflected optical path at the end of twin-core fiber
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Figure 7. D-shaped optical fiber polishing structure based on Otto model
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Figure 8. SPPs coupling of D-shaped optical fiber polishing structure based on Otto model
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Figure 9. (a) Analysis of residual cladding thickness, (b) Analysis of silver film thickness, (c) Resonance curve distribution
of different displacements, (d) Normalization of resonance curve
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Figure 10. Linear fitting of resonance wavelength with displacement
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