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Figure 1 (Color online) Configurations of the large-range refracto-

meter (a) and the measurement apparatus (b).
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Figure 2 (Color online) Attenuated total reflection spectrum.
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Figure 3 Flow chart of multi-step algorithm.
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Figure 4 (Color online) Flow chart of multi-step algorithm.
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Study on the multi-step algorithm for large-range
refractometer

CHEN Yan', WANG XianPing'", SUN JingJing' & SANG MingHuang'*
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Based on the modal dispersion equation and attenuated total reflection spectrum, a multi-step algorithm for
calculating the refractive index of analyte in symmetrical metal-cladding waveguide (SMCW) is proposed, and thus
the large error generated by the utilization of m-line method to the SMCW-based large-range refractometer is avoided.
Our algorithm is simple, quick and accurate. The calculation processes are as follow: the thickness of the guiding
layer is obtained from the resonant angles when air is acted as guiding layer, then the refractive index of analyte is
calculated from the obtained optimal thickness and the resonant angles when analyte is employed as guiding layer.
The calculation mechanism of these two processes is that the approximate range can be given by dichotomy and the
sum of reflectivity at all resonant angles should be minimal. Taking pure water as an example, the calculated
refractive index agrees well with the actual one.

large-range refractometer, symmetrical metal-cladding waveguide, resonant angle, refractive index, algorithm
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