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Abstract: Active fiber with high rare earth ion doping concentration has always been the key component of
high-performance single-frequency fiber lasers, and silicate glass can be used to fabricate highly doped active
fibers with excellent unit gains. Here, highly doped silicate glass with the thulium ion doping concentration of
8 wt.% was prepared by a high-temperature melting process, and its spectral characteristics and fluorescence

lifetime were measured. Based on McCumber theory, the emission cross section of the glass was calculated. By

Wis A HA:2020-11-04;  1&1T H#A: 2020-12-02

EE&WH: BRI LAV L T (2017YFF0104603); LR T A 0F & 1141 (2017CXCC0808, 20191ZZY 020206)

EZ B0k, 55, WA, FRNGRAROLLT KB ER O 7 s TAE

SUmfE /v L8, 5, B, WA I, 1, FENE R R E O . AR R ZE 2 I BT TAE

20200424-1



ISk A2

%94

www.irla.cn

% 50 A

the method of rod-in-tube, fiber preforms were prepared, and then the highly thulium-doped silicate glass fiber of

7/125 pm was drawn. Based on low-loss specialty fiber fusion splicing, the fiber unit gain was measured, and

linear-cavity fiber lasers based on 2 cm and 8 cm novel thulium-doped fibers were investigated, where 1950 nm

laser output of hundred-milliwatt-level power was obtained. This work has shown that under such a high doping

concentration of 8 wt.%, which is the highest thulium doping concentration to date, thulium ions still have good

luminescence properties in this novel glass host. The homemade highly thulium-doped glass fiber in this paper

can be used to fabricate high performance single-frequency fiber lasers.

Key words: highly thulium-doped silicate glass fiber;

linear-cavity fiber laser
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Fig.2 Absorption cross section of Tm-doped silicate glass (Inset: the
tested Tm-doped silicate glass)
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Fig.3 Emission cross section of Tm-doped silicate glass
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splice of silica fiber and Tm-doped silicate fiber
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