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One Shot Measurement of Optical Rotatory Dispersion by Spectroscopic
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An optical rotatory dispersion measurement system based on spectroscopic polarized modulation
is described with application to organic chemistry, biochemistry and food science. Spectroscopic
polarized modulation represents a novel method for rotating the polarization direction continu-
ously over the wave number range. In this system, the spectroscopic polarized light passes through
a polarizer, a birefringence plate, an achromatic quarter wave plate and an analyzer. The
optically active sample is set between the achromatic quarter wave plate and the analyzer. The
intensity of the spectroscopic polarized light was detected as a sinusoidal waveform over the
wave number range. The Fourier transform method is used to analyze the optical rotatory
dispersion of the sample. The optical rotatory dispersion of two standard optical rotators made
of quartz were successfully measured. The optical rotation angles of them at 589.3 nm were 8.71°
and 34.21°, respectively.

Key words: optical rotatory dispersion measurement, spectroscopic polarized modulation, one
shot measurement, optical activity
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Fig.1 Optical setup of optical rotatory dispersion measurement by spectroscopic

polarized modulation.
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Fig. 2 Change of spectroscopic polarization states through polarization components. (a) After
the polarizer and the retarder, (b) after passing through the quarter wave plate, (c) after passing

through the spectroscopic polarized modulator.
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Fig. 3 Fourier spectrum of intensity at spectrometer.
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Fig. 4 Polarization states after spectroscopic polarized

modulator. (a) Ellipticity of polarization, (b) azimuth
angle of polarization.
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Fig.5 Change of channeled spectrum. (a) No sample, (b)
sample A, (c) sample B.
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Table1 Accuracy check of optical rotation angle.

Optical rotation (] Optical rotation [°]

Sample at 589.3 nm at 632.8 nm
A 8.71 (8.65)* 7.51 (7.44)
B 34.21 (34.11] 29.47 (29.34)

*The data in the brackets show the designed optical rotation
at each wavelength.
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