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Polarization control and measurement technology using a biplate

LI Ya-Hong FU Yue-Gang HE WenJun  LIU Zhi-Ying"
( Institute of Opto-electronic Engineering Changchun University of Science and Technology Changchun 130022 China)

Abstract: Based on the Stokes-Mueller matrix polarization algorithm the polarization control mecha-
nism of a biplate that consists of double quarter wave—-plates or double half wave-plates was analyzed in
detail. We have derived the analytical relations between the modulated polarization state and the fast—
axis direction for the biplate. The movement trajectory of modulated polarization state on the Poincaré
sphere was obtained. Which helps us to propose a polarization control measurement system using a bi—
plate to complete the measurement of the Mueller matrix based on the projection matrix algorithm for
the incident and exiting Stokes vectors. The polarization control accuracy for the exiting Stokes vector
was also analysed. For a biplate that the error along the fast axis direction is =2 ° and the retardance er—
ror is /300 the maximum measurement error of Mueller matrix is 0.040 2. When the azimuth error
caused by the error of the biplate is less than 0. 16 rad the elliptic angle error caused by the fast axis
direction is not more than 0.032 rad the ellipsometry error caused by the retardance is less than 0. 015
rad and it has no influence on the degree of polarization.
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Fig.2 Experimental setup of polarization modulated meas—
urement system using a biplate
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Table 1 Rotation angle and the modulated polarization
state for a biplate consisting of double 1/4 wave—
plates
S} 0, ) 51 52 53
E] 56° 102° 0.5556 -0.6695 -0.4932
Ez 10° 50° -0.874 6 0.366 4 -0.3172
§3 184° 186° -0.1406  -0.883 1 0.447 8
§4 246° 250° 0.963 3 -0.0376  0.2657

Table 3 Incident polarization states for the double 1/2 and
double 1/4 wave-plates

Sl S2 3\3
n 1(°) ~15.260 21.439 -0.144
1(°) -23.446 22.960 0.024
e 1(°) 0.012 -0.144 -0.034
1(°) 45.068 0.024 89.712

3 1/2

Fig.3 Polarization modulation tracking results for

a biplate consisting of double 1/2 wave-plates
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Fig.4 Polarization modulation tracking results for a bi—

plate consisting of double 1/4 wave-plates
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