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Abstract: The Lambertian diffuse reflectance characteristics of the spaceborne solar calibration diffuser and its
radiation attenuation characteristics directly determine the long-term accuracy and stability of the on-orbit
radiation calibration of space remote sensing instruments. In order to effectively improve the on-orbit radiation
calibration accuracy of spaceborne ultraviolet hyperspectral detection instruments, based on the introduction of
commonly used solar calibration diffuse reflector materials in the field of space remote sensing, a new type of
ultraviolet wavelength diffuser material is proposed: high purity opaque fused silica material HOD, and the
diffuse reflection Lambertian characteristics and radiation attenuation characteristics of the new high purity
opaque Fused silica HOD diffuser and the traditional aluminum diffuser are compared by testing. The results

show that after 32 equivalent solar hours (32ESH) of vacuum ultraviolet irradiation, the attenuation of the high
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purity opaque Fused silica HOD diffuser at the wavelength of 290 nm is 7.5%, which is better than 10% of the
traditional aluminum diffuser. And the Lambertian maximum cosine deviation of the traditional aluminum
diffuser around 290 nm is about 40%, while the high purity opaque Fused silica HOD diffuser is about 10%.
Therefore, the diffuse reflection characteristics of the new high purity opaque Fused silica HOD diffuse reflector
in the ultraviolet band are better than those of the traditional aluminum diffuser. The high purity opaque Fused
silica hod diffuser has better diffuse reflection Lambertian characteristics and stronger vacuum ultraviolet
radiation attenuation characteristics, so it can improve the long-term accuracy of the on-orbit radiometric
calibration of space ultraviolet remote sensing instruments.
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Fig.2 Schematic diagram of the measurement device for diffuse

reflection characteristics

®1 EBERSFHNEREEEN
Tab.1 Repeatability of the measurement device for

diffuse reflection characteristics

Relative angle/(°) Repeatability ratio range Repetitive fluctuation

—20 1.0000-1.0062 0.62%
-10 1.0045-0.9974 0.71%
0 0.9971-1.0043 0.72%
10 0.9944-1.0033 0.71%
20 0.9935-1.0019 0.74%
Total 0.9935-1.0062 1.27%

XoF 5 BE R AT I R, A5 E A X A R 00X I A4 SE R Ff
Sk 320, T LA 18 5 S5 B AT A e 00 S 5 v 1 S B A
M 12°~62°,,
222 FERABALF R F & R B ST

] 3 FIED 4 25 T 18 SRR SE g R 15 R
il {8 S Al A1 1% HOD 8 [ Al 78 290~500 nm Fff i/ [H]
B% 247 10 nm Ab R 25 19 ma )37 (A DN % 4% F f K AE
HEATIE — AL AL B BB . b T 50 00 bl R B
18 B AR 1412 B SR AT R P, 1R HC 290 nm B 3 B5 4 K
B3 A 4 1200 I3 — i B AL E TR LA cos(12°), 4K
Je g T A B BRI 5 A 5% R BUE 22, 19 B A 5% M 25 1t
A EE S 5 fis .

Hi &L 3, 1] 4 A% K il 4R i G BE AT, R
18 F R A 0 AR M4 /N T HOD 8 el . H Il 5
290 nm P43 5% M 25 2005 7T 0, HOD 18 AR AE 62°11
B R AR 22 20 10%, T 40 8 OB 1) B A1 A 2
ZEUH 40%. B 5, 12 F AR %R 2N 0% & b 7R
A E T ATIE— A B, DR R O 22 25 SR
AT 45 5, HBRTE T X0 R 18 SR 0 A 5% v R 17 5
PEFLEE 0T . S5 A P 3. I 4 H S Pl K A 7 il 2k

Normalized value/arb. units

Aluminum-1
Wavelength/nm

| @ 2903634644 @ 400.5256348

0.4 @ 300386 1389 4 4103354797

T 3110569153 - 42071362610

% 3209820712 @ 430.5496216

¥ 33018820190 & 440296 142 6

= 3401623840 -@- 450394238 3

02 L & 35006801147 @ 4602805293

. -®- 3605791626 — 4705846252

8- 3704365540 < 4802769163

A 3802613662 % 4905750122

¥ 390.0865479 — 500267303 5

1 1

0

10 15 20 25 30 35 40 45 50 55 60 65 70 75
Angle/(°)

Pl 3 SR R AR S S A

Fig.3 Measurement of diffuse reflectance characteristics of aluminum
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Fig.6  Vacuum ultraviolet irradiation device
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Fig.7 Schematic diagram of reflectivity measuring device
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Fig.9 Reflectance attenuation after UV irradiation
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Tab.2 Measurement uncertainty of device

Sources of uncertainty Relative uncertainty contribution

Xenon lamp stability 0.5%

Angle measurement error 0.9%
Spectrometer response nonlinearity 0.5%
Spectrometer signal-to-noise ratio 1.0%
Spectrometer stray light 0.1%
Repeatability of measuring device 1.32%
Combined uncertainty 2.02%
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