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Polarization Properties of a Whispering-Gallery-Mode Fiber Laser
Pumped by the Evanescent Wave of Skew Beam

Feng Yongli Han Deyu Pu Xiaoyun Zhu Kun Jiang Nan

(Department of Physics, Yunnan University, Kunming. Yunnan 650091, China)

Abstract The polarization properties of a whispering-gallery-mode (WGM) fiber laser pumped by the evanescent
wave of skew beam are studied. It is found from the experiments that when pump beam transmits in a bared optical
fiber in skew way, both transverse electric (TE) wave and transverse magnetic (TM) wave exist in the laser
emission, and the wave-number difference between TE and TM waves decreases monotonely with the increase of the
refractive index of cladding solution. Based on the excitation mechanics of evanescent-wave pumped WGM fiber laser
and the analytic asymptotic formula to determine the resonant positions of a WGM, the observed experimental results
are well explained.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 WGM lasing spectrum of TE and TM mixed
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Table 1 Experimental and theoretical wavenumber

difference of WGM lasing emission and their deviation

Refractive Experimental Theoretical Deviation Relative
index  values /em ™! values /em ' /em ! error /%
1.419 2.18 1. 96 —0.22 10.1
1. 403 2.32 2.54 0.22 9.50
1. 395 2.55 2.79 0.24 9.20
1. 383 2.85 3.12 0.27 9.50
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