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We have studied the hybrid method for reconstructing apodized chirped fiber Bragg gratings, using both an analytic estimation
of grating parameters and an optimization algorithm. The Hilbert transform of the reflection spectrum was utilized to estimate grating
parameters, and then the layer-peeling algorithm was used to obtain refined parameter values by the differential-evolution
optimization process. Calculations for a fiber Bragg grating with wavelength chirp rate 2 nm/cm were obtained with an accuracy
of 6 x 10° nm/ecm for the chirp rate and 3 x 10° for the index modulation, with much improved calculation speed and high
reliability.
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Fig. 1. Reflectance spectrum of the target grating. Reflectivity (dotted
line) and wrapped phase (solid line).
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Fig. 2. Minimum phase of grating that calculated from its target
reflectance spectrum. (a), a simple chirp grating. (b), the 2nd order
Gaussian apodized chirp grating. (c), the 4th order Gaussian apodized
chirp grating.
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Table 1. The optimized grating parameters calculated using the differential evolution algorithm

Grating parameter True value Estimated Search Range Conventional Search Range
Range Result Range Result Failed Case
Length (cm) 1.0 0.9~1.1 1.00206 0.1~5.5 1.00149 1.16223
Apodization Coefficient 0.7 0.63~0.74 0.69856 0.5~1.0 0.69924 0.60369
Chirp Rate (nm/cm) 2.0 1.9~2.1 2.00006 0.1~10.5 1.99919 1.99577
Index Modulation (x107) 1.0 0.945~1.155 1.00000 0.01~5.775 0.99973 0.99886
Fitness Value (x107) - - 0.98939 - 0.81093 8.31835
Iteration Number - - 45 - 138 1000
Iv. & =2 5. R. Feced, M. N. Zervas, and M. A. Muriel, “An efficient

inverse scattering algorithm for the design of nonuniform
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