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Factor of Influencing Pumping Threshold Energy of
Whispering-Gallery-Mode Laser in a Cylindrical Micro-Cavity
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(Department of Physics, Yunnan University , Kunming, Yunnan 650091, China)

Jiang Nan Pu Xiaoyun

Abstract A cylindrical microcavity was made by immersing a silica optical fiber in a dye solution. The pumping
threshold energy of the whispering-gallery-mode (WGM) laser strongly related to the spatial overlapping between
the evanescent field of the pumping laser and the WGMs, and it also was influenced by the losses of the WGMs of
low and high order. The distribution of evanescent field of the WGM can be changed through changing the refractive
index of dye solution and the diameter of fiber. Then the spatial overlapping and the losses of WGM are changed.
The results show that there is a lowest pumping threshold value of the first order WGM laser when one of the

refractive index of the solution and the diameter of fiber is changed but the other is invariable.
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Fig. 1 Schematic diagram of the evanescent-wave

pumped cylindrical microcavity laser
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Fig. 2 Pumping threshold energy versus refractive index
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Fig. 3 Evanescent field of pumping laser and WGM in the
fiber immerged in the different solutions indexes of
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Fig. 5 Evanescent field of pumping laser and WGM in
the different fibers of 308 pm, 246 pm, and 215 pm
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