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High-power quasi-continuous-wave (qcw) operation in Yb-doped double-clad fiber lasers with near-diffraction-limited quality of
the output beam is reported. Based on numerical simulation, we built a simple, all-fiberized Yb fiber laser, and a fiber-based
master-oscillator power amplifier (MOPA). Both laser systems have successfully produced qcw output with average power greater
than 150 W at 1080 nm and 10 ms pulse duration at 10 Hz repetition rate, corresponding to a peak power greater than 1.5 kW
for 205 W of pump power at 976 nm. Laser performance, including beam quality and slope efficiency, was characterized in both
configurations. Prospects for power scaling and applications are discussed.
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FIG 1. A numerical simulation results of (a) continuous-wave
pumping and (b) QCW pumping in Yb fiber laser using RP fiber
software.
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TABLE 1. Main parameters of Yb doped fiber in RP fiber power
software

Core/Cladding diameter 20/400 um
Core/Cladding NA 0.07/0.46
Pump absorption 3.0 dB/m @ 976 nm
Background loss 15 dB/km

Pump/Signal wavelength 976/1080 nm

99% for HR (High Reflection)

Mi flectivi
trror reflectivity 10% for OC (Output Coupler)

Pump duration 10 ms @ 10 Hz
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FIG. 2. Experimental setup for the YDF laser with the MOPA system.
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FIG. 3. (a) Average signal output power vs pump power for the
MOPA system with 79.6 % slope efficiency and (b) output pulse
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shape with 10 ms pulse width at 10 Hz repetition rate.
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FIG. 4. Experimental setup for the YDF laser with the oscillator
system.
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Table 2. Comparison of QCW fiber laser output characteristics in
MOPA system and Oscillator system

MOPA Oscillator

Maximum output peak power [kW] 1.53 1.50

Slope efficiency [%] 79.6 75.5

Pulse energy [J] 153 15.0

Maximum beam quality 1.23 1.34
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