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Abstract Reducing the radiometric calibration uncertainty of the space ultraviolet remote sensing instrument
(SURSD in laboratory is very important to improve the instrument’s detection accuracy in orbit. A deep study on the
calibration environment of SURSI is made. The Al + MgF, film reflectivity of 250 ~ 400 nm in vacuum/air
environment are calculated by the film electromagnetic theory and two results are compared. The experiment is
completed, which is study on the discrepancy in the SURSI spectral responsivity when it is at different environments
by establishing SURSI responsivity vacuum/air comparison system. The average deviation is about 3.8% from 250 to
400 nm. Theoretical analysis and measurement result show that because they are affected by the optical properties of
Al+MgF, film which are decided by optical components inside the SURSI, the spectral responsivities of SURSI have
distinct difference in vacuum/air environment and the deviation depends on wavelength. It is necessary to make the
radiation calibration of SURSI in vacuum environment.
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Fig. 1 Internal optical structure of SURSI
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Table 2 Refractive indexes and absorption coefficients

of cylinder in magnesium fluoride

Refractive Absorption
Wavelength /nm
index n, coefficient k&,
240 1.41 5X10°*
260 1. 40 2X107*
280 1. 40 9X107°
300 1. 39 5X107°
320 1.39 3X107°
340 1. 39 2X10°°
360 1. 39 1X107°
380 1. 39 6X107°
400 1. 38 1X10°°
90
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Fig. 2 Simulated result of reflectivity of the Al+ MgF,

film in air and vacuum environment
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Table 3 Measured results of SURSI wavelength repeatability and accuracy with mercury lamp

Measurement environment In air In vacuum
Standard wavelength /nm 253.652 296.728 365.016 253.721 296. 809 365.115
1 253.634 | 296.695 | 364.970 | 253.721 | 296.793 | 365.090
2 253.634 | 296.695 | 364.982 | 253.732 | 296.805 | 365.090
3 253. 646 296. 695 364.982 253.721 296. 793 365.090
4 253.634 | 296.695 | 364.982 | 253.721 | 296.793 | 365.090
Measured B 253.634 296. 695 364. 982 253.721 296. 805 365.090
wavelength /nm 6 253.634 296. 695 364.982 253.721 296. 793 365.102
7 253.634 | 296.695 | 364.982 | 253.721 | 296.805 | 365.102
8 253.634 296. 695 364. 982 253.721 296. 793 365.090
9 253.634 | 296.695 | 364.970 | 253.721 | 296.793 | 365.102
10 253.634 | 296.695 | 364.982 | 253.721 | 296.793 | 365.102
Average value /nm 253.635 | 296.695 | 364.980 | 253.722 | 296.797 | 365.095
Wavelength The maximal uncertainty —0.011 0.000 0.010 —0.010 | —0.008 | —0.007
repeatability Standard deviation 0. 004 0. 000 0. 005 0.003 0. 005 0. 006
Wavelength accuracy —0.017 —0.033 —0.036 0.001 —0.012 —0.020

WIFR IR B R L A8 X mURT O TR A 52 (B 4R
TS5 R AN R 4 F1 3R 5 BT s s A8 6 UkT % TR 11 132
HEPMSERWE S Fias; xR anE 6 prs (h

THE 250~ 400 nm % B, Gk AR X5 ' 3% i 2k 85
L O AT » 200 D' T 4 SR I 1 R X I 1 4 2R Y
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Table 4 Results of SURSI measurement repeatability in vacuum from 250 nm to 400 nm

Wavelength /nm 250 270 290 310 330 350 370 390
1 1. 258 2.092 2. 380 2. 740 2.342 5.016 5.116 2.730
2 1.272 2.072 2.358 2.766 2.362 5. 000 5.068 2.756
3 1. 252 2.092 2. 386 2.738 2. 354 5. 020 5.048 2.768
4 1.276 2.071 2.368 2.741 2.373 5.024 5.058 2.748
. 5 1. 255 2.096 2. 388 2.767 2.369 5.013 5. 069 2.746
Measured signal
6 1. 283 2.081 2.391 2.757 2.354 5. 040 5.069 2.721
7 1. 279 2.096 2.369 2.750 2. 375 5.026 5.064 2.734
8 1. 253 2.079 2. 391 2.731 2. 365 5. 045 5. 069 2.739
9 1. 255 2.090 2.371 2.750 2.379 5.033 5.062 2.736
10 1. 281 2.099 2. 384 2.755 2.354 5. 039 5.059 2.735
Average value 1. 266 2.087 2.379 2.750 2.363 5.026 5.068 2.741
Standard deviation 0.012 0.010 0.011 0.011 0.011 0.013 0.017 0.013
Relative deviation /% 0.963 0.466 0.454 0.415 0.468 0. 264 0.338 0.470
F 4 250~400 nm A% ELE B HH I A AT 1
Table 4 Results of SURSI measurement repeatability in vacuum from 250 nm to 400 nm
Wavelength /nm 250 270 290 310 330 350 370 390
1 1. 276 2.068 2.372 2.752 2.356 4.638 5.042 2.614
2 1. 246 2. 066 2. 374 2. 806 2.342 4. 684 5.102 2.566
3 1. 253 2.083 2.382 2.764 2.330 4.679 5.083 2.597
4 1.268 2. 080 2. 385 2.762 2.358 4. 670 5.058 2.586
Measured signal 5 1. 265 2.095 2.379 2.772 2. 345 4.665 5.059 2.595
6 1. 245 2.074 2.379 2.761 2.335 4.673 5. 085 2.598
7 1.275 2.076 2. 365 2.757 2.339 4,667 5. 080 2.586
8 1. 269 2.073 2.390 2.760 2.357 4. 660 5. 069 2.581
9 1. 244 2.097 2.362 2.768 2. 355 4. 641 5.095 2.589
10 1. 254 2.098 2.375 2.765 2.343 4.676 5.052 2.582
Average value 1. 260 2.081 2.376 2.767 2.346 4.665 5.073 2.589
Standard deviation 0.012 0.011 0.008 0.014 0. 009 0.014 0.019 0.012
Relative deviation /% 0.943 0.543 0. 344 0.510 0. 404 0.311 0. 366 0.467
6 1.30
&> 5| ---—inair ;fM“ \ A ]
= A SETETIT /; X f;‘ 1.20(— —vacuum and air
go } ' S PN A
= A/ @ i
“ Y —
% 0.90
Ol 0.80 :
260 280 300 320 340 360 380 400 260 280 300 320 340 360 380 400
Wavelength /nm Wavelength /mm
P 5 RAFIELZS PIADEREE T (& X U 6 I8 Y T X 25 Bl 6 KAMIEA WA ST SURSI i i {8 L (A 45
Fig. 5 Measured results of SURSI in air and vacuum Fig. 6 SURSI measured result ratio in air
environment with xenon lamp and vacuum environment
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