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Measurement of extraterrestrial solar ultraviolet spectrum
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Abstract: The Ultraviolet Ozone Vertical Profile Probe (UOVPP) on FY-3A meteorological satellite
developed by our country is introduced for measuring the extraterrestrial solar ultraviolet spectra, and
the spectral irradiance data are obtained by the probe successfully. The UOVPP is a compact UV-
VUYV spectral radiometer worked at 160~400 nm. The composition and principle of the probe are re-
viewed and three kinds of working modes, namely, atmospheric mode, solar mode, and standard lamp
mode, are described. Furthermore, the spectral irradiance calibration of the probe under the solar
mode is introduced, which is carried out at 160~300 nm and 250~400 nm respectively owing to the
limitation of source characteristics. Finally, the solar ultraviolet spectrum captured by the UOVPP

and processed data are given. It is shown that the solar continuous spectrum at 160—400 nm and solar
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discrete spectrum of 12 characteristic wavelengths at 250 —340 nm measured from UOVPP on orbit

are in good agreement with those from SBUV/2, and their measurement uncertainty is within +5%.

Key words: Ultraviolet Ozone Verticle Profile Probe(UOVPP) ; ultraviolet spectrum; solar spectrum
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Fig. 1 UV ozone vertical profile probe
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Fig. 3 Layout of electrical system in UOVPP
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Tab.1 Specifications of FY-3 UOVVP

T H HARAER T HARER
TAEB B/ nm 160~400 B 4X10°

WK FEE M/ nm 0.01
PR B /nm 0.03

i Y /nm 1.03~1.08 5
T A 2X107° &)

e /IN AT 0 O T A AR 0 YR (160 nm)
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0.05 pW + cm™ » nm™'
1.2X107" yW e em™ » nm™' » sr™!
34 kg
31 W
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ances measured at 12 wavelengths with those
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Tab. 3 Data of solar discrete spectral irradiance on orbit
Spectral irradiance
A/nm AVE SD RSD/ %
080611 080618 080625 080702
252.00 5.20 5.20 5. 10 5.10 5.15 0.058 1.12
273.62 21.00 20. 70 20. 60 20. 60 20.73 0.189 0.91
283.10 35.70 35.10 34. 80 34. 80 35.10 0.424 1. 21
287.70 35.70 35.20 35.10 35. 00 35.25 0.311 0. 88
292.29 58. 30 57.60 57.60 58. 20 57.93 0.377 0. 65
297.59 60. 90 59.70 60. 00 59. 60 60. 05 0.592 0.99
301. 97 50. 30 49,70 49.70 49.70 49, 85 0. 300 0. 60
305. 87 67.10 66. 40 66. 50 66. 60 66. 65 0.311 0.47
312.57 79.00 77.70 77.90 77.80 78. 10 0. 606 0.78
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