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Abstract Each entire beam path static wavefront of technical integration experiment line (TIL) was obtained by the
wavefront measurement system in the target chamber. The result was transited to wavefront sensor in the main
amplifier diagnostic package. Based on the deformable mirror at the injection of main amplifier and the wavefront
sensor placed at the diagnostic package, the wavefront of entire beam path was corrected with closed loop. A charge
coupled device (CCD) was placed at the target point to monitor the laser farfield. As result shows, the energy
concentration had visible improvement. The method effectively improves control ability of laser facility entire beam
wavefront by small deformable mirror which meets the requirement of physical experiment.
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IM: injection mirror; FL: focal lens

FD: front-end; DM: deformable mirror

PAM: preamplifier module; CM: cavity mirror
Amp: amplifier; TM: transport mirror

PC: Pockels cell; FC: frequency convertor

SF: spatial filter; SM: sampling mirror

o PDU: parameter diagnostic unit

H-S: Hartman-Shack sensor
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Fig. 1 Schematic drawing of the multi-pass TIL design
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Fig. 2 (a) Entire beam wavefront measured by H-S sensor at target point; (b) process of transferring entire static beam

wavefront from target to PDU; (c) transferred result in PDU; (d) difference between result at target point and

result in PDU
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Fig. 3 (a) Focal spot measured at target point without correction; (b) focal spot measured at target point with correction
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Table 1 Analysis of focal spot before and after correction

Focal spot (encircled energy) /% 70.0 81.3 90.1 95.0
56.2 65.2 78.3 91.5
32.9 41.5 50.9 59.2
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Fig. 4 Focal spots without correction (a) and
with correction (b)
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