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Abstract For high-precision measurement of target polarization information, a high-precision spectro-polarimetric
analyzer is developed. which combines existing high-precision standard detectors technology with polarization
detecting theory. By continuous and equiangular rotation of the polarizer, Fourier progression algorithm is used to
calculate degree of polarization and it can greatly reduce uncertainty caused by angular error of polarizer. Optimum
design of main optical path and fine linear standard trap detector with large dynamic range ensures the measurement
precision. A set of alternate narrow-band filters are used to achieve degree of polarization measurement of continuous
spectrum. The test results show that the degree of polarization is from 0. 1 to 0. 99, and the measurement
uncertainty of spectro-polarimetric analyzer is below 0.15% .
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Fig. 1 Schematic diagram of polarization measurement
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Parameter Value
SPOLA system transmittance 0. 365
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Typical target spectrum radiance B /[ uW/(cm® *srenm) | 20
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Noises-equivalent power /W 1.5X10°%
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Table 2 Degree of linear polarization measurement results of VPOLS (675 nm)

Glass plane rotation  Numerical calculation

Measured Value b

Relative standard

Standard deviation Difference b-a

angle /(%) value a deviation (us)
0 2.2433%10 4.37X10°° 2.52X10°7 0.5771 2.13X10 7
5 0.00205 0.00209 3.15X107° 0.01509 4X107°
10 0. 00752 0.00751 5.32X10 " 0. 00708 —2X10°°
15 0.01663 0.01683 3.34X107° 0.00198 210"
20 0.02971 0. 02999 1.17Xx10* 0. 0039 2.8%10 "
25 0.04721 0. 04726 6.57X 10" 0.00139 5X10°°
30 0. 06975 0.0701 4.52X107° 6. 44X 10" 3.5X107"
35 0. 09808 0.09861 3.48X10° 3.53X10 5.3X10"*
40 0.13309 0.13313 2.7X10° 2.03X10"* 4X10°°
45 0.17574 0.17547 4.37X10°° 2.49X10" —2.7X10"
50 0.22684 0.22567 2.32X10°° 1.03%10 " —0.0012
55 0. 28683 0. 28573 2.8X10°° 9.79%10 " —0.0011
60 0.35514 0.35513 3.445X10°° 9.7x10° —1X10"
Polarizer 0. 9999 0. 99953 9.49X 107" 9.5 X10°° 4.7X10"
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