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Glucose Measurement with a Polarimeter Using a Sagnac Interference Optical System
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The angle of optical rotation was measured by detecting the phase difference between clockwise and
counterclockwise circular polarized lights which propagate a sensing loop. Since this polarimeter is
constituted by a Sagnac interference optical system with a polarization maintaining optical fiber, it is the
feature not to be influenced by the control limitation of the polarization rotation angle and the optical
power fluctuation by scattering light, reflection or polarization rotation in an optical system. The angle
of rotation was measured from the phase difference when the concentration of glucose was changed, and
it checked that the resolution of the polarimeter was 5X 10 * degrees and that the measured specific
rotation of glucose was mostly equal to a value of physical property.
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Fig. 1 Configuration of optical rotation measurement system with a Sagnac interferometer.

< »

(a) (b)

Fig. 2 Cross-sectional structures of (a) elliptical jacket
type and (b) elliptical core type PMFs.
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Table 1 Specifications of PMFs.

Item EJ-PMF EC-PMF
Material Silica glass
Cladding diameter (um) 80
Core diameter (um) 5 1X5
Beat length at 633 nm (mm) 1.5 2.0
Polarization crosstalk (dB/300 m) —25 —15
Attenuation at 840 nm (dB/km) 5 10
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Fig. 3 Configuration of signal processing electronics.

il

50mv/div

et 10ps/div " 10ps
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Fig. 5 Input-and-output characteristic of phase difference,
(a) near resolution and (b) in the step of £+ 1 degree.
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Fig. 6 Configuration of glucose concentration measurement
system.
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Fig. 7 Measurement setup of glucose concentration.
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Fig. 8 Concentration measurement of glucose and fructose.
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