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Whispering-Gallery-Mode Laser of Evanescent Wave Exciting and
Coupling Dye Gain in Cylindrical Microcavity

JIANG Nan, WANG Dong-lin, PU Xiao-yun

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

Abstract A cylindrical microcavity was made by immersing a silica capillary in a solution of rhodamine 6G whose
refractive index is lower than capillary’s, Whispering-gallery-mode (WGM) laser was observed in the cylindrical
microcavity by evanescent wave exciting and coupling dye gain. Due to dye gain was excited by a pumping evanescent
wave, the gain was limited around the cylindrical microcavity closely, and the pumping efficiency was then improved
greatly., The pumping threshold for laser emission was reduced to 9.5 uJ in this method compared with a value of
200 pJ in a method of only evanescent wave coupling dye gain. Wave number intervals of whispering-gallery-modes
between measured and theoretic values matched very well. The calculated positions of structural resonances of
whispering-gallery-modes matched the experimental results very well too. All those indicated when silica fiber was
replaced by silica capillary as cylindrical microcavity, the same whispering-gallery-mode could also be obtained.
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P: line-polarimeter; M: full reflect mirror;

B: beam splitter; E: energy meter; L,: coupling lens;
C: silica capillary; G: glass tube; L,: assembling lens;
S: spectrum collection system
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Fig. 1 Schematic diagram of the evanescent-wave

pumped cylindrical microcavity laser
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