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Fig. 1. (color online) Experimental setup of the MOPA configuration all-fiber laser.
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Fig. 2. (color online) Output properties of the am-
plifier employing the gain fiber manufactured by fiber
home: (a) the extraction efficiency; (b) spectra (beam

quality inset).
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Fig. 3. (color online) The extraction efficiency curve

of the amplifier employing the gain fiber manufactured

by No. 46 Research Institute.
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Fig. 4. (color online) The microscopic images of
cross section of the homemade active Yb-doped fiber
and the passive fiber. The core outline and normal
cladding outline of the active fiber is marked in red,

while that of the passive fiber is marked in yellow.
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Fig. 5. (color online) The microscopic images of cross

section of the splicing fuse of the homemade active
Yb-doped fiber and the passive fiber.
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Abstract

In this paper we present an all-fiber directly pumped fiber laser in master oscillator power amplifier configuration
based on domestically manufactured fibers. In the amplifier stage of the laser, the gain fibers adopt the 20/400 pm Yb-
doped double cladding fibers manufactured separately by Wuhan Fiber Home Technologies Group and China Electronics
Technology Group Corporation No. 46 Research Institute in two individual experiments. Via this homemade amplifier
stage, the system achieves a 1080 nm fiber laser with output powers of 3050 W and 3092 W respectively with two
types of fibers. When the gain fiber of the amplifier adopts the YDF manufactured by Wuhan Fiber Home Technologies
Group, the corresponding extraction efficiency and the optical-to-optical efficiency reach 67.3% and 63.0% respectively.
No residual pump laser is found in the spectrum of output laser, and the beam quality is measured to be M? < 2.
Similarly, when the gain fiber of the amplifier adopts the YDF manufactured by China Electronics Technology Group
Corporation No. 46 Research Institute, the corresponding extraction efficiency and the optical-to-optical efficiency reach
68.2% and 63.9% respectively. To the best of our knowledge, this is the best result ever reported for directly pumped
all-fiber laser. Meanwhile, as we use the domestically manufactured fiber as the gain fiber in the amplifier stage, the
result verifies the usage of homemade active fibers in 3-kilowatt level fiber laser. By combining the results of the high
power fiber laser, the low efficiency of domestic fiber laser in our experiment might be explained to be due to defects
in fiber manufacturing process, the inhomogeneous refractive index of the core, structural flaw of the homemade fiber
observed by the microscopic images of the cross section and the splicing fuse of homemade fibers. The main difficulty of
these two experiments lies in the heat dissipation of the gain fiber in the amplifier stage. Also, due to the restriction of
experimental condition, photodarkening test is unable to run for a longer period of time, which is the focus of our further
work. Therefore, measures such as refining fiber manufacturing techniques, increasing pump power and optimizing the

length of fiber are suggested to be taken in order to obtain a higher output power from homemade fiber laser.

Keywords: high power fiber laser, direct pumping, domestic fibers, all-fiber
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