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Analysis of Fluorescence Characteristic in H igh-energy Pulsed Fiber Laser

r— 1 2 i
ZHAO Yu, 7ZHAO De-shuang, LU Yong-zhi
(L School of Optoelecironic Information, University of E lectronic Science and Technology of China, Chengdu 610054 China;
2 School of Physical E lectronics University of E lectronic Science and Technology of China, Chengdu 610054 China )

Abstract The an ission of fluorescence i the high-energy pulsed fiber laserw ill reduce punp efficiency when

high

energy punp power is injected into doped fiber The an ission mechanisn of the fluorescence n high

energy pulsed fber laser was analyzed based on the level model of EX* doped fber (EDF). To explore

fluorescence characteristic and mprove the punp efficiency of high-energy pulsed fiber laser a novel stmula-
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tion model is developed by canbining the rate equation of EX* doped fber laser and nonlinear Schrod nger
(NLS) equation W ith the proposed mode and num ericalm ethod we havem ade an nvestigation on the longr
tudnal propagation characteristics of pump licht and fluorescence and on the relationship anong the fluores-
cence power the punp efficiency and EX* doping concentration The numerical results show us that the
pump and fliorescence pow erwould decrease exponentially along the longitudinal axis of EX* doped fber and
the fluorescence pow er decrease faster than that of the punp power The fiber laser would an it less fluores
cence when pumped by 980 nm laser than that pumped by 1 480 nm laser The results also show thatwhen the
punp power is certain the power of fluorescence amitting in the EDF would increase as the doped density
does and the punp efficiency would decrease as the doped density increase W hen the attenuation coefficient
is certain  the fluorescence powerwould attenuate faster when the gain coefficient ncreases Camparing w ith
the previous work we found that the results given by the proposed model are in good agreementw ith experr
mental results n the references Therefore i order to effectively depress the fluorescence and mprove the
punp efficiency pump laserw ith the center wavelength of 980mm is suggested to be chosen and the doped
density should be decreased as much as possble when the gain is certan  or the gain should be ncreased as

much as possble when the doped density is certan

Key words Er -doped fber fluorescence excited-state absomption ( ESA); rate equation nonlnear
Schrod inger (NLS) equation
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