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Spectral Irradiance Calibration Research of the Solar Backscattered
Ultraviolet Spectroradiometer in Air/Vacuum Conditions

Yang Xiaohu''* Wang Shurong' Huang Yu'
' Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun , Jilin 130033, China

* Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract A group of improving methods for the on-ground calibration of solar backscattered ultraviolet
spectroradiometer (SBUS) has been put forward to increase its precision of on-board detection and data inversion.
The full-waveband radiometric calibration in vacuum, which can attain correspondence match of condition between
on-ground calibration and on-board detection, is the first item. A spectral irradiance responsibility comparing
measurement setup is built and the spectral irradiance response of SBUS to a same source is measured in air and
vacuum, respectively. The result shows a 0.8% relative deviation between air and vacuum in 250~ 300 nm and a
wavelength dependent deviation, among which the maximum is a little more than 15% , in 300 ~ 400 nm. The
individual uncertainty caused by calibration condition of SBUS in vacuum is 1. 8% smaller than that in air. After
theoretical analysis and confirmatory testing, it is found that the spectral reflectivity of Al+ MgF. coating of SBUS
reflecting element would be different in air and in vacuum, which proves the necessity of SBUS calibration in vacuum
condition.
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Fig. 1 Spectral irradiance responsibility comparing
measurement setup of SBUS in air and vacuum
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Table 1 Results of wavelength reproducibility and accuracy (unit: nm)

Wavelength Wavelength
Measured wavelength
reproducibility accuracy
Difference
Measuring Standard
Average . between
condition wavelength Maximum Standard
1 2 average and
uncertainty deviation
standard
wavelength
253.652 253.634 253.634 253. 646 253.638 —0.008 0.006 —0.014
Air 296. 728 296. 695 296. 695 296. 695 296. 695 0 0 —0.033
365.016 364. 970 364. 982 364. 982 364.978 0.008 0. 006 —0.038
2563.721 263.721 253.732 253.721 253.725 0 0.005 0.004
Vacuum 296. 809 296. 793 296. 805 296. 793 296. 797 —0.007 0. 006 —0.012
365. 115 365. 090 365.090 365. 090 365.090 —0.008 0 —0.025

PR IR BE T - SBUS X kT 6 VR 14 06 3 4 BE
Mg Ji7 K B %t 25 B 43 an 1l 2 F 3 B R 7E 250 ~
300 nm I Br. B A/ R AAH A R 22 24 0. 8005 1E
300~400 nm J Bt , B 25 /KA 0 g5 R Bl K A8
b e KR 22 W = 1 1500, B 2 AT A AR E
FL25 , SBUS Sk i BERE ) [0 it £& 1) J6 3 7 1) 8 5

= 6
(%] PR
% 5|— —— vacuum /e
N F ]
g4 :
N v A
: R,
3 n Ny
S <
=
5 7
B 1
2
o
@ 0
250 270 290 310 330 350 370 390
Wavelength /nm

E 2 KRS/EZHEET SBUS SR 6T 56 R S i 5
Fig. 2 Spectral irradiance response of SBUS

to Xenon lamp in vacuum/air condition
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Fig. 3 Result of vacuum/air comparison
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Fig. 5 Spectral reflectivity measurement setup
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Table 2 Uncertainty comparison of calibration in air/vacuum conditions

Source of uncertainty

Calibration in air Calibration in vacuum

Calibration conditions /%
Position of calibration setup /%

Transmission of quartz window /%

Spectral irradiance standard lamp (250 nm) /%

Cubic spline fitting /%
Readout of SBUS /%

Combined standard uncertainty /%

3.8 /
0.4 1
/ 1.6
0.78
0.3
0.5
4.0 2.2
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