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WHISPERING GALLERY MODE EMISSION  

FROM ALUMINOSILICATE MICROTUBE CAVITY 
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In recent years the studies of electromagnetic modes in solid three-

dimensional microcavities have been of great interest both for their potential 

applications and fundamental optical properties. In this work we have studied 

the optical properties of a novel microtube cavity of ~ 7 – 8 m diameter pre-

pared by vacuum assisted filtration of aluminosilicate xerogel using micro-

channel glass matrix followed by thermal treatment. 

Periodic very narrow peaks of the emission spectra corresponding to or-

thogonally polarized whispering gallery modes were detected (Fig.1). The 

spectral position and linewidth of different modes were analysed using Lo-

renz-Mie theory. The mode assignments permit calculation of the spectral de-

pendence of cavity Q values associated with observed peaks.  

 

Fig. 1. Room-temperature micro-PL spectra of single free-standing microcavity with 

polarizer orientation parallel to the microtube axis (1) and polarizer rotated by 90
0
 (2) 

Well-defined excitation threshold was observed in the dependence of 

emission intensity on pump power. Intensity-dependent, time-resolved stimu-

lated emission experiments were performed on the single microtube cavity. 

The results show a strong decrease in emission lifetime with increasing exci-

tation intensity, consistent with a mechanism of amplified stimulated emis-

sion. 


