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Abstract Picosecond diagnostics system is used to provide parameters of laser facility and help it to achieve designed
technical aim. This system will diagnose parameters of compressed pulse for petawatt laser such as energy. pulse
width, farfield, and pulse contrast. Root-mean-square (RMS) error is adopted to describe stability of diagnostics
system in order to test its performance. Energy measurement range is 10~1000 J, RMS error of calibration data is
2.2% . Pulse width measurement range is 0.5~18.0 ps, temporal resolution is 0.07 ps for Gaussian type pulse, and
data RMS error is 3% . Farfield measurement range is 150 diffraction limitation (DL), spatial resolution is 0.3 DL,
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and RMS error is 0.15% . Pulse contrast measurement range is 30 ps, temporal resolution is 0.3 ps, and dynamic

range is 10°. In experiments on petawatt laser,

picosecond diagnostics system provides these parameters

instantaneously and successfully to analyze petawatt laser facility's performance.
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Fig. 1 Schematic of diagnostics for picosecond pulse
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Table 1 Reliability of calibration test data
Time Es/pd  E.J] E/l k(7D
20110706-17:27  21.45 33.5 37.70 1.76

20110706-19:41  29.1 47.87  53.88 1. 85
20110706-21:45  35.1 55.87 62.88 1.79
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Fig. 2 Pulse width measurement unit. (a) Test data of PsWidth20; (b) difference from Gaussian shape pulse
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Table 2 Reliability of test data of pulse width

measurement unit

Time Pulse width /ps
20120525-10:59 4.0
20120525-14:39 3.9
20120525-17:05 3.9
20120525-19: 25 3.7
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Fig. 3 Performance test of far-field measurement unit. (a) Intensity along long shape; (b) intensity along

short shape; (c¢) encircled energy curve along radius
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Fig. 4 Testily of far-field measurement unit. (a) Calibration test data of far-field measurement unit;

(b) online test data of far-field measurement unit; (c¢) online test data of focal spot measurement unit
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Fig. 5 Pulse contrast measurement unit. (a) Experimental datas of pulse contrast measurement for repetition pulses;

(b) experimental datas of four pulse contrast measurements for single shot pulse
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