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Measurement of Extraterrestrial Solar Ultraviolet Spectrum
from the Solar Backscatter Ultraviolet Spectrometer
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Abstract 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
satellite-borne spectral radiometer. It can measure 160~400 nm solar ultraviolet-spectral irradiance under solar work
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
is £6.4% at 160~250 nm and £5.2% at 250~400 nm. The data of solar ultraviolet spectral irradiance obtained by
SBUS agree with the internationally published data with the deviation within +5%.

Key words measunement; spectrum measurement; uncertainty analysis; spectrum comparison; satellite-borne
remote sensing instrument

OCIS codes 120.4640; 010.0280

(ESUS) .

1922 , ESUS,
346~400 nm, N ’

s , ESUS .

s ESUS, \
2
20 70 , Goddard (SBUV),
. 2012-02-10; : 2012-03-06; : 2012-05-08
(D41074126) o
(1982—), s s N

E-ma

il: zhenduo69@163. com

061201-1



49,061201 www. opticsjournal. net

, 170~
400 nm, 1978 10 , SBUV
(NASA) Nimbus-7 s
14 . 20 80 , Goddard
SBUV , ,
SBUV/2, 1 . 1985 2
,SBUV/2
NOAA-9 Hesl1988 9,
SBUV/2 NOAA-11 L5l
7 L,SBUV/2 NOAA-16 ,NOAA- 1 SBUV/2
17 NOAA-18 0 Fig. 1 Outside view of SBUV/2
20 90 ,
(SUSIM)*-7
(SOLSTICE)**/, 1991 9
(UARS) ,
585 km, 57°, SUSIM
(NRL) s . ,
115~411 nm, 1.1 nm, SOLSTICE
) 118~ 425 nm. ’ 2 SOLSTICE
| nm. Fig. 2 Outside view of SOLSTICE
, 2 . 2000
AMO( 0)
ASTM E-490, 119.5~410 nm s
UARS SUSIM SOLSTICE
2003 1 SOLSTICE “
7 (SORCE) , 3 SIM
654 km, qo°ro-n UARS SOLSTICE Fig. 3 Outside view of SIM
, 115~320 nm, SORCE —_—
(SIM), , N
, 200~2000 nm, 200 nm 1 nm, 2000 nm
34 nm''¥, SIM , 3 .
( ) 1989~1992 “
7 . . 1997 33 km
, N . 1993
921 , 921-2 . 2002 3
s s B 2000
(SBUS)H#1 . , 252 ~
340 nm 12 ,
( ) ,SBUS 160~400 nm
ESUS ( ) 0 1

061201-2



49,061201

www. opticsjournal. net

1
Table 1 International satellite-borne instruments of extraterrestrial solar ultraviolet spectrum measurement
Instrument Wavelength range /nm Spectral resolution /nm Service time
SBUSH:-14 160~400 1 2008. 6~ present
NOAA-9 SBUV/2l % 170~400 1.1 1985.3~1997.5
NOAA-11 SBUV/ 25 170~400 1.1 1988.12~1994. 10
UARS SUSIM'®7™ 115~411 1.1 1991, 10~2005. 7
UARS SOLSTICE-* 118~425 1 1991.10~2001. 9
SORCE SOLSTICE!?-1 115~320 1 2003. 1~ present
SORCE SIM"?! 200~2000 1~34 2003. 1~ present
3
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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
Source of uncertainty Solar ultraviolet spectrum measurement 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
o
6 1978 . ESUS o
, y , Global
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Fig. 7 Comparison between extraterrestrial solar ultraviolet
spectra measured by SBUS and international
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