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Calculation of the atmospheric O/N, based on the LBH radiation image data
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( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China)

Abstract: The auroral LBH radiation image data can be used to study the coupling process of solar wind magnet—
ic field and earth magnetic field substorm and magnetic storm. The ionospheric O/N, ratio distribution can be re—
trieved using LBH radiation image data and 0135. 6 nm radiation data and then the upper atmosphere composi—
tion information and ionospheric distribution can be studied which is of great significance for scientific research
and space weather forecast. In this paper the mechanism of LBH radiation transmission and the data of LBH 140
—180 nm auroral radiation image obtained by Chinese self — developed wide — field auroral imager ( WAI)

mounted on FY —3D are presented. Combined with the O135. 6 nm radiation data calculated by AURIC LBHS
radiation spectrum and O N, data calculated by MSISEQO atmospheric model the theoretical calculation method
of atmospheric O/N, ratio inversion using LBH radiation image data observed by WAI is given. This method will
lay a foundation for spatial information inversion research using LBH radiation data and O135. 6 nm radiation data
observed by Chinese instruments.
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Fig. 1
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Fig. 2 The auroral image in southern hemisphere was
observed by WAI at 20: 44 on May 5 2018.
The instantaneous observation range of WAI is

5000 km in the cross orbit direction
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Fig. 3 The O135. 6nm spectral line marked by blue
solid line and the LBH 140 — 180nm spectral

lines marked by orange solid lines are calculat—

ed by AURIC algorithm.
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Fig. 4 The relationship between the ratio of 0135. 6nm
to LBH 140 — 180nm intensity and the atmos—
pheric O/N, calculated by MSISEOO atmospher—
ic model. The two data have a high linear cor—
relation coefficient CC =0.989. The red solid

line indicates the linear fitting of the two data

the formula is O/N, = 2.305 x 0135.6/
LBH, 49 _ 150 = 0. 165.
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