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Abstract The effect of aurora on limb infrared radiation is simulated and analyzed with the infrared radiation model
of the middle and upper atmosphere. The simulation results show that when aurora disturbs the atmosphere, the
limb radiance at 2.7 pm and 5.3 pm resulted from NO is significantly larger than the quiescent value. In addition,
the limb radiation at 2.7 pm is not time-dependent, but that at 5.3 pm has a small time-dependent variance.
Moreover, the limb radiance at 4.3 pm resulted from CO, and NO™ has the obvious increase compared with the
quiescent value, and CO; makes it time-dependent. The radiance at 10 ym and 15 pm is enhanced with a certain
amplitude because of the linkage effect from limb radiance at CO, 4.3 pm and similarly the variance is also time-
dependent. The chemical reactions introduce the high energy levels of NO and NO" and thus the radiance at 2.7 ym,
4.3 pm, 5.3 pm gets enhanced at the broad spectral bands including their baseband and hot bands. The properties
from the model analysis are applied to the preliminary simulation of an observation event of limb radiation at 4.3 pm
when aurora disturbs the atmosphere. The simulation results are compared with the measured data and thus the
correctness of the model is verified.
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Table 1 Spectral ranges of all infrared bands

Wavenumber / Wavelength /

Band name e um Radiator
2.7 pm band 3000-3800 2.6-3.3 CO, . NO
4.3 pm band 2000-2500 4.0-5.0 CO, .NO™
5.3 pm band 1400-2000 5.0-7.1 NO
10 pm band 900-1100 9.1-11.1 CO,
15 pm band 600-750 13.3-16.7 CO,
3.2 CO,
, CO,
s s
900 s,
2(a).2(h) CO, 4.3 pm

2.7 ym 600 s

o (a) 4.3 pm; (b) 2.7 pm

Fig. 2 Limb radiance profiles at different CO, spectral bands. (a) 4.3 pm; (b) 2.7 ym
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Fig. 4 Limb radiance profiles at different CO, spectral bands. (a) 15 pmj; (b) 10 um
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Fig. 5 Limb radiance profiles at NO™ 4.3 pm and its contribution percentage in total auroral enhancement.
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Fig. 6 Spectra of limb radiance at CO, and NO" 4.3 pm for
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Fig. 8 Limb radiance profiles at different NO spectral bands. (a) 5.3 pm; (b) 2.7 pm
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