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Abstract

High Frequency (HF, 3 - 30 MHz) waves are used for long-distance communications. These waves are partially absorbed when they reach the ionosphere, causing communication losses. A large part of this absorption is driven by the electron density in
the D-region, the lowest part of the ionosphere (60 - 90 km, [Zawdie et al., 2017]). This density is impacted by different sources, and in particular solar flares, which are fast increases in the Sun’s energetic radiation. Thus, it is crucial to understand the
D-region response to forcing to mitigate any communication loss.

At those altitudes, the combination of different ionisation sources and the variety of neutral species present renders the chemistry complex. Chemistry schemes are necessary to understand the interactions between the species created there. The Mitra-

Rowe scheme [Mitra & Rowe, 1972] includes the six dominant ion species. It reproduces the main processes in the D-region well, with limited computational cost and without requiring detailed measurements of minor species.
With this model, we reproduce the ionisation of the neutral species by external sources (cosmic-rays, solar Lyman-alpha, EUV, UV, and soft and hard X-ray radiation) to study both quiet periods and perturbed conditions.
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/During solar flares, the SXR and HXR fluxes increase, thus
enhancing the production of ions and electrons. This can be
modelled using the Mitra-Rowe scheme, recomputing the

FO rCi ng and D' absorbed fluxes and corresponding ionisation rates at each
region response || °*
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Figure 10. Negative-ion concentration profiles from model calculation (note: labels

7e+02 for CO; and O; (NO) are interchanged).
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First results
Study of the response to a short M1 flare peaking at 11:43 UT on 2023/11/05.
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o Source code, technical documentation and further examples are available. Ask us!
Collaborations and feedback would be greatly appreciated!
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