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Influence of surface curvature on mode and sensing

characteristics of quartz capi’ary microbottles
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Abstract: In order to design micro-bottles with bes- sen:ing characteristics, such as high Q value and low mode volume,

mode characteristics and refractive index sensing characteristics of quartz capillary micro-bottles were studied by means of finite

element numerical analysis. The influence of ifferent surface curvatures on mode characteristics of echo wall of hollow core and

liquid core micro-bottles, including quality facic. =nd percentage of core energy, was calculated and analyzed. The variation of

resonance wave length with surface ¢rivveiore in refractive index sensing application was also discussed. The results show that the

2nd tangential order mode is mors aff e Ly curvature of inner wall. Q value is up to 10° when curvature square of inner wall

Ak,” =0.008. The smaller the irncv wail surface curvature is, the greater the energy of core percentage is. High sensitivity

refractive index can be r-a'ized by the smaller curvature of inner wall. This study provides an effective basis for further

development and applic.iion < f Righ Q value microbottles in sensing field. It has certain theoretical reference value.
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Fig. 1 Schenctic of n.icrobottle
a—73-D geometry of microbott’e ~ b- -crcss section of microbottle c—longi-

tudinal section of microbnt.'e
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Fig.2 Mode field distribution of microbottle for different modes with R =
25pm,t =1.4pm, Ak, > =0.0035,Ak,? =0.006
a—the first order mode b—the second order mode c¢—the second

tangential mode
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Fig.3 Relationship between Q an R \hen t = 1pum, Ak,> =0. 0035,
Ak,? =0.005
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Fig.5 Relationship between percentage in core and thickness
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Fig. 6 Relationship between wavelength and R
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