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Abstract: High power picosecond fiber lasers, with an incireglg important application in the
current fields of research and industry, can bel dise laser processing, laser marking, laser weldin
laser medical treatment and laser weapons whichontt civil but also military areas. Master
Oscillator Power Amplifiers (MOPA) have great adiages over typical high power fiber laser in the
aspect of volume, weight, efficiency and structubesides, they can further improve the output
features of the fiber laser systems. Thus, it enpgreat available application. Recently, resesr it
MOPA focus on the control of the nonlinear optiefects in fiber core of power amplifier to scahe t
output power and the design of large mode areaeditier which can suppress high-order modes.
Therefore, the high-power Yb-doped picosecond fibser is chosen as the research subject. The main
work included as follows:

1. Briefly summarized the development of the filteser and its classification, and the high
power MOPA fiber laser research background andldpw@ent condition is also introduced.

2. Briefly introduced the principle of high powepde field adapter and fiber combiner, then the
process of fabrication and the result of reseandatetail. Through the research, finally the fibeyde



field adapter realizing a smallest insertion lo§€9@dB, which can withstand more than 20W high
power output. And the 2x1, 3x1 and (2+1) x1 fibembiner with a insertion loss of 0.25dB, 0.35dB
and 0.6dB respectively.

3. Using Yb-doped nonlinear passive mode-locking asheme, we realized a picosecond fiber
seed which produces 7.14 mW average power withp84tulse width and 17.51MHz repetition rate.

4. Using the four master oscillator power amplififtOPA) scheme for the seed source power
scaling, whilst using a self-designed optical pulepetition frequency extender, fiber mode field
adapter and cladding pump stripper to inprove tipstesn. Finally, we realized a high power
picosecond laser with a repetition frequency of R84z, a 800ps pulse width and a 24 W average
power output.

Key Words: picosecond fiber laser; MOPA; Yb-doped fiber; Nnear passive mode-locked fiber
laser; high power; fiber mode field adapter; claddpump stripper; optical pulse repetition frequenc
extender
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