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Approxmate analytical solutions to rate“eguations of
multi-position-pum ped fiber, lasers

LU Ji-peng’, XU Qing-chao , CHEN Jian-guo.s ZHOU D ing-fu’, YANG Ze-hou’
(1 School of Electonics and Infomation Engineering, Sichuan University, Chengdu 610064, China; 2 Southwest Institute of
Technical Physics, Chengdu 610041, China)

Abstract: In order © analyze the characteristics of multi-position pumped fiber laser expediently, the predom inant part of
the re-emission was adopted © mprove the lutions precise, and the rate equations describing the Yb-doped multi-position
pumped fiber lasers were slved analytically The lutions of the output power of the fiber lasers were got approximately
Comparing the analytical olutions and the numeérical)lutions, the result shows the difference betveen them is snall than 5%.
Based on the relationship betveen the position of the pump point and the utilization efficiency of pump light, the conclusion was
drawn that pump sources should be sef near the fiber ends Simulating the distribution of pump light along the fiber of the o
schemes (one-position-pump and multizposition-pump) , the results show that for the multi-position-pump scheme, the distribution
of pump power is relatively unifoim\along the fiber compared o that of the one-position-pump scheme In otherwords, extra local
temperature rise arising from” the absomtion of the external cald can be reduced in the multi-position-pump scheme, rendering it a

October, 2007

better choice for the high“power fiber lasers
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Fig 1 Double-clad multi-position-pump fiber lasers
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Fig 2 Ultilization efficiency of the pump light versus pump positions
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Fig 3 Distribution of pump light along the fiber in one-position pump and
multi-position pump schemes
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Fig 4 Comparioon betveen analytical solutions and numerical ones of out-
put pump power (side pump light traveling in the diection of +2z)
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Fig 5 Comparioon betveen analytical olutions and numerical ones of out-
put pump power (side pump light traveling in the diection of - z)
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