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Abstract According to the temperature tenability of chirped fiber grating, the minimum output pulse width can be
obtained by controlling the fiber grating’s temperature to change the dispersion of the chirped fiber grating, and the
feasibility of this idea is demonstrated through experiments. The chirped fiber grating is used as the stretcher in the
fiber chirped pulse amplification (CPA) system, and the gratings-pair is used as compressor. The positive
dispersion brought by the stretcher is compensated by the negative dispersion provided by the compressor. The
output pulse width is measured by the auto-correlation for denoting the dispersion of the chirped fiber Bragg grating
indirectly as a function of temperature. It can be seen from the obtained experimental data that, when the
temperature rises from —7 °C to 50 °C, the pulse width falls from 1057 {s to 764 fs, and then rises to 910 fs, with
a total change of 439 fs achieved. In the experiment, dispersion increases with temperature rising, changing from
insufficient dispersion compensation to over dispersion compensation.
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Fig. 1 (a) Modulation waveform of chirp fiber grating refractive index; (b) refractive position of pulse in chirped fiber grating
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Fig. 2 Experimental setup of reflective spectrum test of chirped fiber grating
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Fig. 3 Reflective spectra of the chirped fiber grating under the temperatures of —10, 0, 50 C.
(The illustration is an enlarged view of the falling edge of spectra)
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Fig. 4 Experimental setup of dispersion of the chirped fiber grating with temperature change
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Fig. 5 Auto-correlator curve with different chirped fiber grating temperatures and the calculated pulse width.

(a) 50 °C, 910 fs; (b) 15 °C, 764 fs; (¢) 0 °C, 808 fs; (d) —7 °C, 1057 {s
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Fig. 6 Measured pulse width versus chirped fiber grating temperature
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