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Sphere measurement using whispering gallery mode
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Probe calibration contributes measurement uncertainty of micro- coordinate measuri
ng machine (micro-CMM). This study proposes a new method of measuring the diameter of a stylus sphere for
micro-CMM based on analysis of the whispering gallery modes (WGMs). Depending on incident wavelength, diff
erent WGMs will be excited in the probe-stylus. This wavelength spectral fingerprint is also sensitive to
the diameter of a sphere. The diameter of the micro-probe stylus sphere was determined by means of least s
quare method between theoretical and measured spectra of WGMs. Measurement results showed that precision o
f the proposed method was 1 nm.
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Whispering gallery mode (WGM)
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Detected resonant wavelengths of Estimated diameter, ds
fundamental WGMs [nm] [jrm]
M A A A A TE mode T™ mode
1st 152808 1521.80 1515.52 1509.34 1503.18 78.609 78.521
2nd 152810 152182 151552 1509.30 1503.16 78.282 78.185
3rd 152804 1521.78 1515.48 1509.30 = 78.607 78.520
4th 1528.06 1521.80 151548 1509.30 - 78.608 78.521
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