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An Approach to Improve the Performance of Long Period Fiber
Grating Bio-layer Sensor
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Abstract According to the Coupling Mode Theory (CMT) and the simplified three—layered model of the step—index single mode optical
fiber, the variation of the bioactive layer refractive index may be used to detect whether the corresponding antigen is in blood by coating
an idiosyncratic bioactive layer on the cladding of Long Period fiber Gratings (LPG). The results show that, with the introduction of chirp
in LPG, the sensitivity of the resonant wavelength shift is improved, but the peak of transmission intensity is lowered. With the further
increase of chirp, the peak of transmission intensity varies little and the resonant wavelength shift becomes more sensitive. The variation of
wavelength shift is decreased gradually when the chirp reaches a certain magnitude. Silicious layer is used as fundus layer since its
refractive index is much the same as that of antigen and antibody. The thickness of fundus layer is about 120nm, which amounts to the
ideal linear scale of wavelength shift for better measurements.
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Fig. 1 Normalized transmitted power characteristics of
the LPG bio-layer sensor vs various
detuning for different chirps
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Fig. 2 Normalized transmitted power characteristics of
the LPG bio-layer sensor with homogeneous structure
vs. various detuning for different layer indexes
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Fig. 3 Normalized transmitted power characteristics of

the LPG bio-layer sensor vs. various detuning
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Fig. 4 Detuning of the LPG bio—layer sensor
vs the layer index for the different chirps
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