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Calibration of retardance deviation for DOLP measurement

based spatial modulating spectropolarimeter
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Abstract: In order to insure the accuracy in linear polarimetry, a four-beam method was presented to
calibrate the retardance of quarter wave plate. The method was based on spatial modulating optical
structure, which was composed of quarter wave plate, combo birefringent wedge and polarizer. Variety of
polarization measurement and polarization measuring accuracy was researched by simulation approach,
when degree of circular polarization of target was changed. It was indicated that the measuring accuracy
of Q,, U; and degree of linear polarization were better than 10 with retardance calibration, when degree
of linear and circular polarization is randomize between 0.1 to 0.2 and 0 to 0.2 respectively. Accuracy of
polarization parameter measuring, except Q;, is about 14 times higher than those without retardance
calibrating process.
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Fig.1 Sketch of double-beams measurement by spatial modulation

polarimetry
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Tab.1 Deviation of element setup

Element Ideal value Deviation
1/4 wave Azimuth 6, 0° 86, +0.05°
plate Retardance A, 0.5m SA, 0.02m
Polarizer of Azimuth 6, 0° 86, +0.05°
modulation  Polarizability n,  0.0224
Azimuth 0,1 45° 86,, +1°
1% wedge
Retardance 8A, /A, £0.001°
Azimuth 6., —45° 86,» +0.1°
2" wedge
Retardance 8A,/A,, +0.001°
Polarizer of Azimuth +0.05°
calibration  polarizability 0.014 1
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