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Space UV optical remote sensing
technology and development

WANG Shu-rong LI Fu-tian QU Yi

State Key Laboratory of Applied Optics Changchun Institute of Optics
Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China

Abstract Space ultraviolet optical remote sensing is a preponderant field besides visible light near infrared
thermal infrared and microwave remote sensing technologies. Now research on change of global circumstances
by space ultraviolet and vacuum ultraviolet optical remote sensing technique is a hot topic in the world. In this
paper the function status and development of space ultraviolet optical remote sensing are reviewed and the
characteristics and performance parameters of several kinds of space UV remote sensing instruments are intro-
duced. Finally it indicates that the key points for UV remote sensing at present are applications of the space-
borne ultraviolet optical remote sensing instruments accumulations of space detection data and establishment
of reversion algorithm. This paper suggests that the objectives of the UV optical remote sensing in future are to
develop the instruments with nadir limb and obscuration function synchronously detect the three-dimensional
ozone in high accuracy all-weather and whole atmosphere monitor the change and changing trend of atmos-
pheric components in real time and to expand the application scopes for space ultraviolet remote sensing
instruments.
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Fig.2 SOLSE optical layout
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Tab.1 LORE spectral resolutions and purposes

for each spectral chanel

/nm /nm /km
322 0, 4.2 0.5
350 / 4.5 0.5
602 0, 3.6 0.75
675 3.7 0.75
1 000 / 4.3 0.75

90
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SCIA-MACHY ERS2
ENVISAT-1
GOME  SCIAMACHY
GOME  SCIAMACHY
240 ~790 nm
0.2 nm 240 ~400 nm 0.4 nm

400 ~790 nm 40 km x40 km
SCIAMACHY
3 4
240 ~2 330 nm / /
SCIAMACHY

2 SCIAMACHY

1 Scan mirror

2 Telescope

3 Off-axis parabolas
4 Pre-disperser

5 Gratings

6 Prism separator

7 Dichroic

8 Objectives

9 Detectors

3 GOME
Fig.3 GOME optical layout
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Fig.4 SCIAMACHY optical layout
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2 SCIAMACHY
Tab.2 SCIAMACHY channels and detecting parameters

/nm /nm /K
1 240 ~314 0.21 700 Si 200
2 309 ~405 0.22 1024 Si 200
3 394 ~ 620 0.47 1 024 Si 235
4 604 ~ 805 0.42 1024 Si 235
5 785 ~1 050 0.55 1024 Si 235
6 1 000 ~1 750 1.56 1024 In, 5;Ga, 4, As 200
7 1 940 ~2 040 0.21 1024 In, 5, Gay 59 As 150
8 2 265 ~2 380 0.24 1024 Ing 4, Ga, 5 As 150
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Fig.5 Detecting modes
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3 OMPS
Tab.3 Main performance parameters of OMPS

OMPS
300 ~380 nm 250 ~310 nm 290 ~1 000 nm
2.4 pixels/FWHM 2.4 pixels/FWHM 2.0 pixels/FWHM
FWHM 1.0 nm 1.0 nm 1.5 ~40 nm
FOV 110° x0.3° 16.7° x0.3° 8.5°%x2.7° 3

FWHM
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