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Abstract The all-fiber and all-solidified technique was installed to the front end of the next generation high power
laser system. Appropriate control to the polarization was required to maintain the stabilization of the fiber system. In
order to maintain low repetition narrow band pulses’ polarization stabilization, a novel active control technique applied
to single mode fiber laser system which worked with low repetition narrow band pulses was proposed. A root-mean-
square of 1% and a peak to valley ratio of 7% stability were achieved, when the pulse polarization stabilizer based on
this novel technique was used to 1.5 ns pulses at repetition above 100 Hz. The new polarization stabilizer was applied
to fiber front end of the second generation high power laser system. The performance index was better than national
ignition facility (NIF), and this technique could be used to control the polarization of the narrow-band and low-
repetition system actively.
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Fig. 1 Architecture of the optical pulse generation system for SG-1II laser device
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Fig. 2 Principle of the pulse polarization stabilizer. (a) principle of stabilizer, (b) transconductance peak-holding circuit
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Table 1 Test results of the pulse polarization stabilizer

for low repetition rate pulse
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Table 2 Specifications of optical pulse generation system for SG-III laser device and its output tests
No. Parameter SG-IIT Spec Demonstrated
1 Wavelength /nm 1053.5+0.5 1052. 981 (Thermal tuning function)
2 Repetition rate /Hz 1~1000 100
3 Rising edge /ps <100 <100
4 Pulse length /ns 1.0~10.0 1.0~10.0
5 Reshaping capacity High independence High independence and precision
6 Peak/foot contrast >80:1 >100:1 for sunken pulse
7 SNR /dB =45 47
8 Spectrum width /nm 0.3 0.3
9 Beam synchronization precision < 2.0 ps(RMS) Adjusting precision 0. 22 ps/step
10 Power stabilization/ % <2.0 (RMS) 1. 05 (RMS)
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