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Abstract. Recently, microspheres have attracted much attention because of their numerous 

applications as optical microcavities, for example, in microlasers and micro-sensors, using the 

excitation of whispering gallery modes. In this paper, an economic and simple method(powders 

floating method) is used to fabricate silica microspheres The sphere diameters are from1 m  to 10 m  

by scanning electron microscopy. The optical characterization of the sphere was performed by using 

the experiment setup of optical characterization 

Introduction 

In the past few years, microresonators have received a lot of attention
[1]

. Whispering gallery mode 

(WGM) resonators
[2]

, such as microspheres
[3]

, microtoroids
[4]

 and microrings
[5] 

have been the object of 

intensive research, both in their fundamental properties (such as quality factors, non-linear effects
[6-7] 

and coupling to quantum systems
[8] 

among many) and applications that include lasers
[9-10]

, chemical
[11] 

and biological
[12] 

sensing and photonic devices
[13-14].

 

 Up to now, there have been two primary methods which are used to fabricate silica microspheres. 

One is the microspheres are fabricated by melting a tip of fiber, but it is difficult at an aspect of the 

multi-channel coupler because of optical fiber handle; the other is the sol-gel method, but the 

fabricating process is complex. In this paper, an economic and simple method is used to fabricate silica 

microspheres and optical characterization of such a sample is researched. 

Fabrication 

The apparatus for producing silica microspheres by the method of powders floating method is shown in 

Fig. 1. The silicon samples were grinded into powders and sieved into a particle size of 500 mesh.  

 

Figure. 1 Process for making silica sphere by the method of powders floating method 

5th International Conference on Education, Management, Information and Medicine (EMIM 2015)

© 2015. The authors - Published by Atlantis Press 353



 

The powers were insufflated into a high temperature furnace (2000℃) using the high pressure airflow. 

At the bottom of the high temperature furnace, the high pressure airflow was used. On the one hand, 

some of the high pressure airflow entered into the high temperature furnace in order to ensure that the 

silica powers could change into silica microspheres having enough times; on the other hand, the silica 

microspheres could be collected using high pressure airflow. Fig.2 is the scanning electron microscope 

(SEM: Hitachi, S-4700) images of the fabricated silica microspheres.  

 

Figure. 2 SEM images of the fabricated silica microspheres 

Optical characterization 

We have measured the optical scattering spectrum of a sphere in the attenuated total reflection (ATR) 

configuration shown in Fig. 3. ATR measurements were performed using a combination of an oil 

immersion objective [NA = 1.25, 042 55   ] and laser diode(dye laser: 570 630nm   ). The spot 

size of the beam on the glass surface is 2 m . Scattering intensity was determined using an optical fiber 

positioned near the sphere. 
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Figure. 3 Setup for WGM excitation experiment using an oil immersion objective by ATR 

configuration 
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Results and discussion 

Fig. 4 and 5 shows the ATR spectra and the scattered light intensity spectra of a single silica 

microsphere which diameter is 5 m  respectively. From the figures, one can see that there are four 

peaks and four dips whose interval is about 10 nm. The wavelengths of the ATR intensity peaks for the 

TM-polarized light almost coincide with those for the TE polarized light, as shown in Fig. 4. In Fig.5, 

the wavelengths of the scattered intensity peaks for the TM-polarized light almost coincide with those 

of the dips for the TE-polarized light. 

These periodic peaks and dips are thought to be related to the excitation of the WGMs in the 

microsphere
[15-16].

 From Mie scattering theory, the scattered intensity peaks correspond to the 

excitation wavelengths of the WGMs. The difference in the peak wavelengths comes from different 

mode numbers of the WGMs. From the full-width at half-maximum of the scattered intensity peak in 

figure, the quality (Q) factors of the resonances are estimated to be about 100 and 150 for the TM and 

TE-polarized light respectively. 
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Figure 4 Attenuated total reflection intensity spectra of silica microsphere which diameter is5μm  
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Figure. 5 scattering spectra of silica microsphere which diameter is 5μm  

Summary 

We have fabricated silica microspheres by using powders floating method. The optical resonances of 

such a microsphere have been observed by using the experiment setup of optical characterization. The 

results show that the quality factors of the resonances are estimated to be about 100 and 150 for the TM 

and TE-polarized light respectively. 
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