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Dispersion Adjustment Effect of the Chirped Fiber Gratings in Chirped
Pulse Amplification System by Continuous Linear Temperature Gradient Field
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Abstract: According to the temperature tunability of chirped fiber grating, a new kind of dispersion
compensation method was proposed, which make chirp fiber grating in a continuous linear temperature
gradient field. The dispersion of chirped fiber Bragg grating is fine-tuned by adjusting temperature
difference between the ends of the fiber Bragg grating. The dispersion mismatch in chirped pulse
amplification system, which is based on the chirped fiber Bragg grating as pulse stretcher and chirped
volume Bragg grating as pulse compressor, can be continuously compensated, and the feasibility of this
method is verified by experiment. The experimental results show that the application fields, when the
temperature difference of the continuous temperature gradient along the chirped fiber Bragg grating
continuously changes from 0°C to 50°C, the dispersion mismatch between the stretcher and compressor
can be continuously adjusted, thereby eliminating the tedious pulse width optimization steps. The

gradient of the continuous linear temperature field is reported for the first time to fine-tune the dispersion
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mismatch in chirped pulse amplification system that uses the chirped fiber Bragg grating as pulse
stretcher and chirped volume Bragg grating as pulse compressor.

Key words: Optical fiber laser; Chirped fiber grating; Ultrashort pulse; Continuous temperature field;
The dispersion compensation
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Fig.1 Modulation waveform of CFBG refractive index
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Fig.2 Chirp fiber grating temperature control device
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