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Measurement of Extraterrestrial Solar Ultraviolet Spectrum
Abstract

from the Solar Backscatter Ultraviolet Spectrometer

Zhang Zhenduo Wang Shurong

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun , Jilin 130033, China)

The study process of the satellite-borne solar ultraviolet spectrometer is briefly introduced. The optical
and mechanical structures of the ultraviolet spectrometer (SBUS) are introduced. SBUS is a compact, high-precision
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satellite-borne spectral radiometer. It can measure 160~400 nm solar ultraviolet-spectral irradiance under solar work
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modes. The calculation method and uncertainty factors of the measured ultraviolet spectral irradiance are analyzed

The measurement uncertainty analysis shows that the total uncertainty of the measured ultraviolet spectral irradiance

SBUS agree with the internationally published data with the deviation within 5%
measunement; spectrum measurement
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is 26.4% at 160~250 nm and +5.2% at 250~400 nm. The data of solar ultraviolet spectral irradiance obtained by
uncertainty analysis; spectrum comparison; satellite-borne
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Table 1 International satellite-borne instruments of extraterrestrial solar ultraviolet spectrum measurement

Instrument Wavelength range /nm Spectral resolution /nm Service time
SBUSH:- 1] 160~400 1 2008. 6~ present
NOAA-9 SBUV/ /2t~ 170~400 1.1 1985.3~1997.5
NOAA-11 SBUV/2H+% 170~400 1.1 1988.12~1994. 10
UARS SUSIM™" 115~411 1.1 1991.10~2005. 7
UARS SOLSTICE™* 118~425 1 1991.10~2001. 9
SORCE SOLSTICE- 1t 115~320 1 2003. 1~ present
SORCE SIM™"* 200~2000 1~34 2003. 1~ present
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Fig. 4 Configuration of the solar backscatter ultraviolet spectrometer
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Table 2 Overall uncertainty of the measured extraterrestrial solar ultraviolet spectrum from SBUS
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Solar ultraviolet spectrum measurement uncertainty /%

Source of uncertainty

160~250 nm 250~400 nm
Irradiance calibration +4.3 +2.8
Readout value in orbit +2.0 +1.0
Interrange ratio +1.4 +1.4
Nonlinearity correction +1.5 +1.5
Goniometric calibration +2.0 +2.0
Diffuser reflectivity degradation +1.0 +1.0
Other factors +3.0 +3.0
Overall uncertainty +6.4 +5.2
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