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Measurement of 3-dimensional standard shape in micro-scale using whispering
gallery mode resonance
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In this study, we propose the novel sphere measurement method using
whispering gallery mode resonance. With which, we aim to achieve the 10 nm or better of the
measurement uncertainty. In this project, we developed the measurement system first. Using the
system, several resonant wavelengths were measured. From these measured wavelengths, the mode
numbers were estimated. Accordingly, using the measured wavelengths and the estimated mode numbers,
the diameter of the sphere was estimated, which was in a good agreement with the measured result by
SEM. The maximum variation of the measurement was around 7 nm.
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Resonant wavelength, nm Estimated diameter, um  Resonant wavelength, nm Estimated diameter, pm

1541.5309 188.5858 1550.5796 188.5866
1541.7700 188.5872 1553.3404 188.5854
1544.5085 188.5910 1553.5373 188.5861
1544.6955 188.5870 1556.3395 188.5875
1547.4437 188.5895 1556.5065 188.5857
1547.6303 188.5866 1559.3028 188.5838
1550.3844 188.5872 1559.4893 188.5856
Average diameter 188.5868 um
Variation (max.—min.) 7.2 nm
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