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Fig.1. The fabrication process drawing of prolate microbottle resonator: (a) the single fiber was 

heated via electrical arc discharge; (b) the microsphere was formed; (c) another fiber was placed to 

align the microsphere; (d) the microbottle resonator was formed. 
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Fig.2. Geometrical schematic and basic parameters of the microbottle resonator 
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Fig.3. (a) fitting result of geometric outline; (b) axial mode field distributions (m=420, p=1, q=4). 
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Fig.4. (a) angular free spectral range (FSR) with the same axial resonant mode and axial FSR with 

the same angular FSR; (b) the first three order axial mode field distributions (q=0, q=1, q=2). 
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Fig.5. The detecting system diagram for the resonant spectra characteristic of the microbottle 

resonators; the illustration is the microscopy enlarged graph of the coupling system consisting of 

the microbottle resonator and the tapered fiber. 
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Fig.6. The resonance spectra of the microbottle resonator for different coupling gaps in coarse 

scanning, the angular and axial resonant mode in the first order radial mode, angular FSR (&32ȟ) 

and axial FSR (&32ȟ) are marked in the figure. 
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1 FSRṿҍ ⌠ FSRṿ  

Table 1. Comparison of FSR value of experimental data and theoretical data. 
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Fig.7. The resonance spectra for different coupling gaps in fine scanning: (a) schematic diagram of 

experimental operation; (b) the resonance spectra with the gradually changing gap. 
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8 Ҍ ⌠ ᾣ  (a) ᵬ ; (b)-(l)

ᾣ  

Fig.8. The resonance spectra by choosing different coupling points of the microbottle resonator: (a) 

schematic diagram of experimental operation; (b) the resonance spectra with the gradually 

changing coupling points of the microbottle. 

3. 3 Fano  

9 ԅ ᾣ ⌠ ᾣ ̆ 9(a)-(d)№≢ ⌠

ԅᾣ ” τ ‘άȁ” φ ‘άȁ” ψ ‘ά ȁ” ρπ ‘ά ⌠ ꜚ

Ȃ ֓ ׆ ᴶῗ Lorentzian ̆ ᾣ

̆ ҹҌ Fano Ȃ Ҭ 1 ⌠ 6

ԅҌ Fano Ȃ ᾣ ̆

最
新
录
用



 

 16 

ҹԅ Fano Ȃ ῒ 4̆ Fano

̆ ԍ ̆ᾣ Ҭ ҍ Ҭ ԅ

[28]Ȃ ̆Ҍ Ҋ ᾣ ᴰ ̆ Ҭ ץ ҹң

ҩᾣ ҍ ԑᵬ ̆ң ѿҩ [29]̆ Ҭᴰ

ԅ ׆̆ ԅ Fano Ȃ 

1550.93 1550.94 1550.95 1550.961550.97

0

Wavelength (nm)

0.5

T
ra

n
s
m

is
s
io

n

1
1.5

0
0.5

1
1.5

0
0.5

1
1.5

0
0.5

1
1.5

T
ra

n
s
m

is
s
io

n

(a)

(b)

(c)

(d) 1

1

2

2
3

3

4

4

4

4

5

5 6

 

9 (a)-(d) Ҍ ᾣ ⌠ ᾣ ̆ Ҭ ԅҌ Fano  

Fig.9. (a)-(d) the resonance spectra by choosing different diameters of the tapered fiber waveguide, 

asymmetric Fano-like lineshapes are marked in the figure. 
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