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Spatial Chirp of Broadband Spectrum Laser System Based on Wavefront Sensor
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The influence of spatial chirp on broadband ultrashort pulse laser system is analyzed. An experimental
method for studying spatial chirp in SG-1I-5 PW setup with wavefront sensor is proposed. In experiments, the
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the optical axis of the system are measured. The dispersion regulator is adjusted in real-time to eliminate the spatial
from SG-1I-5 PW system are improved obviously.
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wavefront feature of broadband ultrashort pulse laser is collected after the pulse passing through the stretcher and
multi-stage spatial filters, and the lateral spatial chirp and the offset of the wavefront aberration centre relative to
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chirp in the laser system. The wavefront distributions before and after the spatial chirp elimination are compared,
laser optics; ultrashort pulse; spatial chirp; wavefront sensor; broadband spectrum pulse

and the theoretical simulation shows that the focusing performance and the far field energy concentration of laser
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Fig. 1 Theoretical calculation results. (a) Relationship between spatial dispersion and normalized bandwidth;

(b) relationship between frequency gradient and normalized bandwidth
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Fig. 2 Femtosecond pulse generated by seed source oscillator. (a) Time-domain waveform; (b) spectrum distribution
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BBO: barium metaborate crystal
LBO: lithium borate crystal
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Fig. 3 Light path diagram of SG-1I-5 PW ultrashort pulse laser system
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Fig. 4 Wavefront characteristic distributions at different wavelengths measured by wavefront sensor.

(a)(b)(¢) Two-dimensional distribution; (d)(e) (f) three-dimensional distribution
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Fig. 5 Simulation results of beam focusing with transverse spatial chirp. (a) Shape of focal spot;

(b) far-field energy concentration
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Fig. 6 Wavefront distributions at different wavelengths after eliminating transverse spatial chirp.

(a)(b)(¢) Two-dimensional distribution; (d)(e) ({) three-dimensional distribution
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Table 1 Center position and offset relative to system axis of wavefront at different wavelengths

. Center position at  Center position Ax at Ax at Offset at Offset at
Case 780 nm /mm at 830 nm /mm 780 nm /mm 830 nm /mm 780 nm /% 830 nm /%
With spatial chirp 119 199 —26 54 —8.97 18.62
Without spatial chirp 148 146 3 1 1.03 0.34
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Fig. 7 Simulation results of beam focusing without transverse spatial chirp. (a) Shape of focal spot;

(b) far-field energy concentration
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