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Abstract To achieve high polarization measurement accuracy of a particulate observing scanning polarimeter
(POSP), onboard polarization calibrators are designed and a novel measurement method for their polarization state
value is studied. First, the instrument overview, measurement principle, and polarization calibration model of the
POSP are introduced. Second, based on the instrument characteristics, we proposed earthshine combined linear
polarization calibrator (LPC) or non-polarization calibrator (NPC), two types of standard polarization state sources,
and then design the LPC and NPC in detail. Finally, Marius's law is used to determine the polarization state value of
the LPC. Data from observations of the satellite nadir are utilized to choose a underlying surface with a degree of
linear polarization less than 0.4 as the effective light source for NPC. The two calibrators meet the requirements of
full path, full aperture, and end-to-end calibration, ensuring the long-term polarization measurement accuracy of 0.005.
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Table 1 Values of field angle calculated at each waveband when structure angle is 39.5°

CWL /pm 0.380 0.410 0.443 0.490 0.670 0.865 1.380 1.610 2.250
Angle of e-ray incidence /(°)  3.47 3.64 3.78 3.93 4,23 4.38 4.52 4,56 4,64
Angle of o-ray incidence /(°)  5.31 4.99 4,71 4.41 3.80 3.48 3.01 2.82 2.20
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Table 2 Design parameters of modified Lyot depolarizer

CWL /pm 0.380 0.410 0.443 0.490 0.670 0.865 1.380 1.610 2.250
FWHM /pm 0.020 0.020 0.020 0.020 0.020 0.040 0.040 0.060 0.080
Diameter /mm 12 12 12 12 12 12 18 18 18
Thickness /mm 14.70 14.70 14.70 14.70 14.70 14.70 15.49 15.49 15.49
Angle of wedge /(°) 2
P 0.0015 0.0045 0.0034 0.0003 0.0070 0.0012 0.0046 0.0063 0.0011
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Table 3 Degree of linear polarization (DOLP) and albedo of typical underlying surfaces

Surface Snow Cloud Desert Flatland Forest Ocean
DOLP ~0.03 ~0.08 ~0.1 0.17-0.27 0.32-0.45 0.21-0.59
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