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GAIA simulations of neutral composition effect on total electron content variations
driven by an intense solar flare
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Solar flares enhance EUV and X-ray radiation to promote the ionization of the Earth’s atmosphere on the dayside, whict
increases the electron density of the ionosphere. When the Total Electron Content (TEC) between a satellite and a receiver
the Global Navigation Satellite System (GNSS) increases, the system is degraded. So, it is important to understand the spat
characteristics of TEC variation produced by flares. Earlier studies reported that the spatial distribution of TEC variations depend
on solar zenith angle (SZA) [Zhang et al., 2003] and neutral composition [Tsugawa et al., 2007; 2008], and it is controversial
which factor is more important. In this study, we incorporated the Flare Irradiance Spectral Model (FISM) [Chamberlin et al.,
2007; 2008] in the Ground-to-topside model of Atmosphere and lonosphere for Aeronomy (GAIA) [Jin et al., 2011] to analyze
how the neutral composition affects the TEC variations due to X9.3 flare on September 6, 2017. Simulations show that the spati
distribution of TEC variations depends more on atomic oxygen (O) density than SZA near the peak time of flare irradiance. At
the time, compared with the O density, molecular nitrogep) @hd oxygen (@) contribute less to the TEC variations. This
indicates that the ionization of Nand G is less important to the TEC variations, and the chemical reaction between atomic
oxygen ion (3) and N, or O, does not control the TEC variations. In the presentation, we will show that how the neutral
composition affects the TEC variations after the flare irradiance decays.
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