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Abstract:

spectroradiometer designed to measure the solar ultraviolet-spectral irradiance and the solar backscatter vltraviolet-

Solar ultraviolet (UV) spectral monitor ( SUSM) is a compact, high-precision satellite-borne

spectral radiance from the atmosphere under two different work modes. The calibration setup is presented. A spectral
irradiance standard lamp directly illuminates the diffuser of the solar ultraviolet spectral monitor to calibrate the solar
ultraviolet spectral monitor spectral irradiance responsivity and a standard diffuser illuminated by the standard lamp as
Lambert surface source is used to calibrate the solar ultraviolet spectral monitor spectral radiance responsivity. The
measurement error analysis shows that the 160~ 250 nm spectral irradiance calibration error is 6.5% , the 250 ~
400 nm spectral irradiance calibration error is 4. 3% and the 250 ~ 400 nm spectral radiance calibration error is
5.9% . The data of solar ultraviolet spectral irradiance and the solar backscatter UV spectral radiance obtained by

solar ultraviolet spectral monitor agrees with the internationally published data within =10% .
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Fig. 1 Configuration of solar ultraviolet spectral monitor
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Table 1 Relative measurement error for solar ultraviolet

spectral monitor

Relative error /nm

Item
160~250 250~400

Drift of detector resposivity 2.9% 0.8%
Wavelength reproducibility 0.3%
Drift of amplifier responsivity 0.4%
Drift of high-voltage supply 0.2%
Linearity error of detector and

. . 0.3%

amplifier resposivity

Inter range error 0.3%
Total 3% 1%

#£ 2 250~400 nm St FE B i B B AR IR 2
Table 2 Calibration error for 250~400 nm spectral

irradiance responsivity

Item Error
Instrument readout error 1%

Calibration error of quartz-halogen

standard lamp at 250 nm
Total 4,3%
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SUSM.: Solar ultraviolet spectral monitor
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Table 3 Calibration error for 160~250 nm spectral

irradiance responsivity

Item Error
Readout error Vi (A) 3%
Readout error V1, (300 nm) 1%
Readout Error Vy (300 nm) 1%
Calibration error of quartz-halogen standard lamp 4.2%
Calibration error of deuterium lamp 3.5%
Total 6.5%
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Fig. 3 Spectral irradiance responsivity of Z01-1
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function contour of aluminum diffuser
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Table 4 Calibration error for spectral radiance responsivity

Item Error
Readout error 1%
Calibration error of quartz-halogen
4.2%
standard lamp at 250 nm
BRDF error for diffuser 4%
Correction factors error 0.2%
Total 5.9%
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