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Abstract

Based on coupling mode theory and refractive index sensing theory, The spectral characteristics
and refractive index sensing characteristics of cascaded inclined long-period fiber grating (Cas-
cade Tilted Long Period Fiber Bragg, CTLPFG) were analyzed by transmission matrix method. In
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this paper, the spectral characteristics of CTLPFG with different cascade lengths, cascade angles
and cascade positions are simulated respectively. Finally, the effects of different ambient refrac-
tive index on the effective refractive index of CTLPFG with different cladding modes are simulated.
he results show that when the cascade length reaches a period length or the cascade position is
close to the two ends of the grating, the two main loss peaks in the transmission spectrum gradu-
ally become one main loss peak. When only one TLPFG Angle is changed, the bandwidth of the loss
peak will be affected. The effective refractive index of cladding mode increases with the increase
of ambient refractive index, and the effective refractive index of higher order cladding mode is
more sensitive to the change of ambient refractive index. Therefore, the required transmission
spectrum can be designed by using the complementary characteristics between different parame-
ters of CTLPFG.
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Figure 1. Schematic diagram of TLPFG
B 1. TLPFG ~EE

« d»

TLPFG, TLPFG,

Figure 2. Schematic diagram of CTLPFG
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Figure 3. Transmission spectra of CTLPFG at different joint lengths
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Figure 4. Transmission spectra of CTLPFG at different tilt agles
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Figure 5. Cascade transmission spectrum for changing the tilt angle of TLPFG,
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Figure 6. Transmission spectra of CTLPFG with changing cascade position parameters
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Figure 7. The relationship between the effective refractive index of different cladding modes and the ambient refractive index
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