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Two methods to realize phase controlling of ytterbium fiber amplifiers

HOU Jing, XIAO Rui, LIU Zejin, JIANG Zong-Fu
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Abstract: In the field of fiber laser coherent combining, phase controlling of ytterbium fiber amplifiers is the most difficult
technology in the Master Oscillator-Power Amplifier scheme. Two methods to realize phase controlling of ytterbium fiber ampli-
fiers are studied. One is “climbing hill”, which can optimize the control voltage automatically and the other is “heterodyne detec-
tion”, which can realize real-time detection and correction of the phase change. In the experiments, the wavelength of the master
oscillator is 1 083 nm and the output power is between 0~100 mW. Phase noises are controlled by LiNO; phase modulator. The
output power of ytterbium fiber amplifiers is between 0~1 W. The fibers are polarizedly maintained. The “climbing hill” control
system works at 100 kHz and the control precision is A/10. In the heterodyne detection control system, the frequency is shifted 40
MHz and the control precision is better than A/20. In both of the two feed back control loops, the phase noise of fiber amplifier is
properly controlled by a LiNO; phase modulator. The results lay a foundation to achieve coherent combining of fiber laser array.
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