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Metal-Coated Long-Period Fiber Grating Liquid Sensor
Based on Dual-Peak Resonance

Gu Zhengtian' Zhang Jiangtao'
(College of Science . University of Shanghai for Science and Technology . Shanghai 200093, China)

Abstract A novel metal-coated long period fiber grating (LPFG) liquid concentration sensor is presented, which is
based on dual-peak resonance combined with high sensitivity of surface plasmon resonance (SPR). On the basis of
double-clad structural model and coupled-mode theory of LPFG, the dual-peak resonant characteristics and refractive
index sensing properties of metal-coated LPFG are analyzed, and the influence of metal film thickness on sensitivity
of dual-peak based LPFG is discussed. Experimentally, the dual-peak resonance-based LPFG with silver film coating
has been fabricated, and the salt solution concentration monitoring test was performed. The results show that dual
resonant peaks are far away from each other, and shift in opposite directions with increase of salt solution
concentrations. The resolution of liquid refractive index is available to 1. 8 X 10 ° for a LPFG with silver film
thickness of 103 nm. Furthermore, compared with the dual-peak based non-coated LPFG and general single peak
based LPFG, the metal-coated LPFG based on dual-peak resonance has higher refractive index sensitivity.
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Fig. 1 Structural diagram of a double-clad long-period fiber grating (LPFG)
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Table 2 Interval change of dual peaks in different concentrations of salt solution (Ag film thickness: 40. 9 nm)
Refractive Refractive Resonant wavelength /nm Interval of Interval
Concentration /%
index index difference Az dual peaks /nm change /nm

1 1.3352 1321. 8 1668. 6 346. 8
S 1. 3424 0.0072 1321.0 1670.0 349.0 2.2
10 1. 3510 0. 0086 1320. 4 1672. 2 351.8 2.8
15 1. 3609 0. 0099 1319. 8 1673. 2 353.4 1.6
20 1. 3708 0.0099 1317.8 1676. 6 358.8 5.4
25 1. 3792 0. 0084 1315. 6 1679. 2 363.6 4.8
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Refractive Refractive Resonant wavelength /nm Interval of Interval
Concentration /%
index index difference A Az dual peaks /nm change /nm

1 1. 3352 1356. 8 1660. 2 303.4
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