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Abstract The nighttime OI 135.6 nm airglow is proportional to the square of the maximum elec-

tronic density of ionospheric F2 layer (NmF2). Based on the previous studies of the nighttime

OI 135.6nm airglow radiative and emissive model, the retrieval algorithm of NmF2 derived from

nighttime OI 135.6 nm emission was presented. The column emission rate is calculated for each grid

point of the nighttime airglow radiative and emissive model. The electron density profile, O+ density

profile, and electron temperature profile are taken from the IRI2000 model, and the neutral compo-

nents are taken from MSISE90 model. In order to derive the relationship between the OI 135.6 nm

column emission rate and NmF2, the column emission rate is fitted to the square of NmF2 linearly.

The ratio of the square of NmF2 to the column emission rate is obtained from the slop of the fitting

line, which gives the relationship between NmF2 and the emission. According to the measurements of

the OI 135.6 nm column emission rate, NmF2 are retrieved. Finally, the error of the retrieval method

is analyzed, which provides important theoretical supports for the time and space applicability of
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the algorithm.
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Fig. 1 Linear relationship between the square of

NmF2 and the OI 135.6 nm column emission rate at

23:00 LT on January 5, 2002
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Fig. 2 Nighttime airglow emission and the retrieval values of NmF2 at 23:00 LT on January 5, 2002
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Fig. 4 Conversion factor change for NmF2 with local time in different months from 1996 to 2006
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Fig. 5 Monthly variation of χrms and χ′
rms at different nighttime in 2002. The line with blocks is χrms,

and the line with dots is χ′
rms



8 9:: 135.6 nm ;<=>?@ABCDEFGHIJ 63

:a (2002a) ,,ka.-ra 18:00LT−01:00LT

.' χrms - χ′
rms ,, krahcYApd. +

a 02:00LT−05:00LT .' χrms ) χ′
rms *>Z,,

@ 06:00LT \ χrms ) χ′
rms '>MoQ/i,. W

Nbd,_`aa χrms ) χ′
rms '>U-_`:a5

V%.

L[ 5 6[ 6 PZ, _`:a' NmF2 7>F
> χrms -_`aa',, J_``\p5, +,WX
-;U)N".) 135.6 nm j8 NPMY@*-
Mp>. YPkSWA)N".lP'rqm.B

a 6 2006 ]�	���n χrms � χ′
rms cbl
�g. �oj������ χrms, mnj��%q�� χ′

rms

Fig. 6 Monthly variation of χrms and χ′
rms at different nighttime in 2006. The line with blocks is

χrms and the line with dots is χ′
rms
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