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Abstract Based on the actual optical system parameters of the calibration spectrometer (SCS), the source of the
radiance non-uniformity of the solar diffuser (SD) attenuated by the solar attenuation screen (SAC) is analyzed.
Based on the physical model of the SD spectral radiance in orbit while calibration, combined with part of the
parameters measured in the laboratory, the variation law of the SD’s radiance versus the angle of incidence (AOI)
during the calibration measuring in a year is obtained. And comparing with the variation law of the SD radiance
versus AOI set on SCS mearsured with a small divergence solar simulator as the source for illuminating in the
laboratory, the correctness of the physical model of spectral radiance at the calibration time of the SD in orbit is
verified. The emission radiance obtained by the illuminating SD can achieve energy non-uniformity in the SCS focal
plane of better than 0.47%/(°), which satisfies the requirement that the SCS relative radiation calibration has a
focal plane uniformity better than 99.5% at the working area of the radiation source. Finally, according to the
actual application state, the uncertainty of the on-board spectral radiance standard surface source value formed by
the SACH+SD method can be better than 2.13%.
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Table 1 Difference of SD radiance

Relative difference 7, /[ %/(*)] Relative difference 7. /[ %/(*)]

Wavelength

/nm Osc= Osc= Osc= Osc= psc= psc= psc = psc= psc = psc=

15° 17° 19° 21° —13° —17° —21° —25° —29° —33°
355 0.0676 0.0852 0.1076 0.1077 0.4157 0.2721 0.3451 0.3392 0.3018 0.3439
385 0.0757 0.0808 0.1058 0.1144 0.4373 0.3461 0.3140 0.3862 0.3213 0.3590
412 0.0791 0.0836 0.1101 0.1166 0.4635 0.4112 0.3240 0.4472 0.3451 0.3702
443 0.0737 0.0838 0.1057 0.1147 0.4600 0.4400 0.3414 0.4651 0.3690 0.3729
490 0.0668 0.0859 0.0915 0.1068 0.4392 0.4111 0.3758 0.4455 0.3502 0.3385
520 0.0726 0.0934 0.0883 0.1034 0.4056 0.3729 0.3882 0.3976 0.3315 0.2992
565 0.0657 0.0938 0.0814 0.0885 0.3626 0.2930 0.4006 0.3464 0.3164 0.2454
670 0.0777 0.0921 0.1010 0.0885 0.3399 0.2801 0.3869 0.3337 0.3018 0.2356
750 0.0656 0.0788 0.0843 0.0750 0.3270 0.2578 0.3679 0.3671 0.2937 0.2184
865 0.0376 0.0418 0.0712 0.0552 0.3364 0.2661 0.3784 0.3889 0.2960 0.2880
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