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Fabrication and Laser Performance of Yb/P/Al Codoped Double-clad Fibers
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(2 State Key Laboratory of Modern Optical Instrumentation, Department of Optical Engineering ,
Zhejiang University , Hangzhou 310027, China)

Abstract: Yb/P/Al codoped silica glass preforms are fabricated by MCVD process combined with
the solution doping technique. Highly and homogeneously doping of Yb*" is realized by
optimization of the core composition and fabrication process. The Yb,O; concentration in preform
core is up to ~4 wt. % and Yb’" fluorescence lifetime at 1080nm reaches 1 780 pus. Double-clad
fibers with octagonal inner cladding are successfully drawn from the preform, the fiber core
diameter is 7. 5 pm and the clad absorption coefficicent is up to ~5 dB/m @ 976 nm. The
operation of the cladding pumped all-fiber laser is demonstrated using Yb-doped double-clad
fibers. Fiber lasers with output power of 5.15 W and slope efficiency of 76% are obtained.
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Slope efficiency
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Fig. 1 Refractive index profile of Yb-doped fiber preform
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Table 1 Parameters of Yb-doped double-clad fiber

Index

Core Cladding Core Cladding Coating
diameter/pm  diameter/pm  N. A. N. A. diameter/pm
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Fig. 2 Back-scattered electron image of Yb-doped

fiber perform slice
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Fig. 3 Dopants distribution in the core of preform
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Fig. 4 Fluorescence decay curve of Yb-doped
fiber preform slice
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Fig.5 Photograph of cleaved Yb-doped fiber end
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Fig. 6 Absorption spectrum of Yb-doped double-clad fiber
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Fig. 7 Experimental setup for Yb-doped double-clad
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Fig. 8 Laser characteristics of Yb-doped double-clad fiber
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