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Analysis on Thermal Characteristic of Ytterbium-Doped Fiber Lasers
Jiang Qiujie

Abstract

Yan Ping Zhang Jinge
(The State Key Laboratory of Tribology, Center for Photonics and Electronics ,

Gong Mali
Department of Precision Instruments and Mechanology, Tsinghua University, Beijing 100084, China)

Fiber lasers are impacted by temperature in various ways. This article studies on thermal characteristic of

1 5 5

different temperatures with the experiment data, which match with each other well.

absorption cross section, luminescence cross section and lasing wavelength and describes the thermal impact on fiber

lasers in details. As the temperature varies, the distribution of the particles in all sub energy levels changes, which
=]

makes the absorption cross section and luminescence cross section different. The relationship between temperature

and absorption cross section is calculated by a fitting method. The luminescence cross section is the function of
calculated. Relationships between lasing wavelength and temperature,
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concentration are deducted. Furthermore, the article compares the numerical result of lasing wavelength under

fiber length,
fiber optics; fiber laser; fitting; relationship between temperature and lasing wavelength
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Fig. 1 Absorption cross section curves of Yb-doped fiber
under 20 C and 100 C
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Fig. 2 Fiber absorption cross section under 0~150 C
with the temperature interval of 50 C
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Fig. 3 Fiber luminescence cross section from 20 C to

120 'C with the temperature interval of 40 C
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