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Study on a Polarimeter Using a Faraday Rotator with Flint Glass Fiber
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A compact polarimeter using a flint-glass fiber Faraday rotator has been developed. The polar-
imeter is applied for detection of glucose concentration in glucose-water mixture. By using double
coils for null method, the resolution of 0.025g+dl™' (6.6X10*) and measurement range of 25
g+dl* (0.7°) have been performed for glucose samples in a glass cell of 10 mm in path length.
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Fig.1 Principle of polarization modulation method for
measuring an optical activity by glucose.
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Fig. 2 Modulation characteristics of fiber Faraday rota-
tor for direct current.
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Fig. 3 Frequency response of fiber Farady rotator for AC
current.
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Fig. 4 Schematic diagram for polarimeter. SLD, super
luminescent diode; Ap’s, amplifiers; L’s, lenses; PD, photo-
detector; OSC, oscilloscope; SG, signal generator; PC,
personal computer; DVM, digital voltmeter.
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Fig.5 Dependence of feedback current and obtained opti-
cal rotation angle on glucose concentration up to 0-1 g-dl~*.
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Fig. 6 Dependence of feedback current and obtained opti
cal rotation angle on glucose concentration up to 0-25 g-dl*.
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Fig. 7 Dependence of optical activity on temperature of
glucose sample (11.1 g-dl™).
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Table1l Measured optical rotation angle for sake.

Polarization rotation angle (deg)

Sake 1 (sweet) 0.153
Sake 2 (dry) 0.115
Juice 0.045
1 L
<
el 0.5¢
o
=
=}
o 0
4
(@]
3
5 057
(O]
o
L
s
-15 -1 -05 0 05 1 1.5

Rotation angle of analyzer (deg)

Fig. 8 Measurement of right and left optical rotatory
samples for DC coil current of Faraday rotator angle.
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