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Abstract The grating dispersive imaging spectrometer is used for ocean color remote sensing. It is operated in the
visible and near infrared range. A push-broom method is applied to the instrument. 15 spectral channels and 1024
cross-track pixels comprising a total field of view of 14.2° are arranged on the focal plane. The spectral channels are
sensitive to the polarization of the incident light. To improve the radiation measurement precision at the top of
atmosphere, it is necessary to understand the polarization response characteristics of the instrument, including the
polarization sensitivity and the phase angle. A polarization testing system is established before launching. The
polarization sensitivity and the phase angle data of all spectral channels, which vary with the channel No. and the
cross-track pixel, are measured. The 980 nm band has the highest polarization sensitivity and its mean of the cross-
track pixels is about 4.69% , while the 443 nm band has the lowest sensitivity with a mean of about 1.81%. The
sensitivity of middle field of view is lower than that at the edges in the same channel. A polarization response
correction method is proposed for the imaging spectrometer. Verification experiments are performed by introducing
the partially polarized light with a known polarization state. The result shows that the radiometric uncertainty
caused by polarization response of the instrument can be reduced by 1%-6% .
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Table 1 Central wavelength and bandwidth of each channel in imaging spectrometer

Channel Central Band Channel Central Band
No. wavelength /nm width /nm No. wavelength /nm width /nm

CHO2 980 20 CHO09 665 20
CHO3 940 20 CH10 620 20
CHO04 905 20 CHI11 565 20
CHO5 865 40 CHI12 520 20
CHO6 820 20 CH13 490 20
CHO07 750 20 CH14 443 20
CHO8 682.5 10 CHI15 413 20
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Fig. 2 Polarization sensitivity measurement system
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Fig. 4 Cosine fitting of normalized polarization response
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Table 2 Polarization sensitivity and phase angle

PI.I’S 6 /(0) QRMSE
CHoO2 0.0529 84.606 0.0039
CHO05 0.0368 85.412 0.0016
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Fig. 5 Polarization sensitivity varying with cross-track pixels
5 B 8 8 DLAM R LA GE L PR 2 SUE B AR L S S h S AE AL, R AT I,
980 nm B (CHO2) i fi 41 7 A5 S ¥ B 5e KRy 4.69 %0, 443 nm i BE(CH14) 9F B fe /Ay 1.81 %6, 15
e KA/ 43 1 682.5 nm P BE(CHO08,3.50 %) 905 nm B (CHO4,2.40 %) , A3 75 4% 38 38 ff P 2 480 %

200 400 600

x

e, .
"o B

A,
BAppa bt

FOV pixel No.

~o—CHO03
~w~CH10
~a-CHI5

800 1000 1200

w3 fim .,
3 UG ASGE I i dik R
Table 3 Polarization sensitivity of channels in the imaging spectrometer
P s P in P .

CHoO1 — —

CHO2 0.0657 0.0376 0.0469
CHO03 0.0638 0.0373 0.0458
CHO4 0.0619 0.0379 0.0457
CHO5 0.0651 0.0334 0.0436
CHO6 0.0621 0.0315 0.0413
CHO7 0.0660 0.0312 0.0425
CHO8 0.0624 0.0274 0.0386
CHO09 0.0613 0.0266 0.0376
CHI10 0.0563 0.0225 0.0331
CHI11 0.0500 0.0175 0.0277
CH12 0.0441 0.0145 0.0240
CH13 0.0394 0.0124 0.0212
CH14 0.0348 0.0091 0.0181
CHI15 0.0379 0.0094 0.0188
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