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Ultrashort Optical Pulse Shaping Based on Integral Characteristics
of Phase-Shifted Fiber Grating
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Abstract The transmission functions and the characteristics of transmission spectra of phase-shifted fiber gratings
are analyzed based on the transmission matrix method and the coupled mode theory. The results show that the
phase-shifted fiber gratings have superior integral property, and the integral order is proportional to the number of
inserted phase-shifted points. The pulse shaping structure is designed based on the first-order integral characteristic
of phase-shifted fiber grating, which can shape the Gaussian ultrashort optical pulse into a flat-topped pulse or a
symmetrical triangular light pulse. The system can output asymmetric triangular light pulses by further adjusting
the weighting coefficients in the proposed structure. When the pulse width of the input Gaussian light pulse
fluctuates +=10%, the flat-topped pulse and triangular light pulse with high quality can be obtained, which proves
that the designed pulse shaping system has high stability.
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Fig. 1 Structure of phase-shifted fiber gratings
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Fig. 2 Amplitude-frequency response and phase-frequency response of phase-shifted fiber grating.
(a) Amplitude-frequency and (b) phase-frequency responses of first-order phase-shifted fiber grating;

(¢) amplitude-frequency and (d) phase-frequency responses of second-order phase-shifted fiber grating
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Fig. 3 Integral test of phase-shifted fiber gratings. (a) First-order phase-shifted fiber grating;
(b) second-order phase-shifted fiber grating
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Fig. 6 Flat-topped pulse after shaping. (a) Time domain; (b) frequency domain
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Fig. 7 (a) Input Gaussian pulse; (b) triangular pulse after shaping
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