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Effects of the September 2014 coronal mass ejection chain in the inner Solar System and the response of the Martian ionosphere (Corrigendum)
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Erratum for: A&A, 695, A225 (2025), https://doi.org/10.1051/0004-6361/202453169
 Due to a previously unnoticed bug in the IDL code used to generate the figures, the asterisks indicating the flare sites on the magnetogram in the lower two panels of Figure 4 were plotted in incorrect positions. Below, readers can find the corrected version of Figure 4. This error does not affect the data analysis or the scientific results presented in the paper. However, we provide here some additional clarifications to better explain the context. The coronal mass ejection (CME) observed on 9 September 2014, which most likely originated from an M4.5 flare, caused a significant enhancement in the energetic proton fluxes observed at Mars, starting from 10 September (see Fig. 2 of the paper). This is because, based on its propagation direction, the CME shock intersected in less that one day with the magnetic field lines connected to Mars, which, as shown by Mars’s magnetic footpoint plotted in green in the middle panel of Figure 4, span a wide region in space.
The increase in solar proton flux at Mars was observed several hours before a similar rise in 10 MeV proton flux recorded at L1 by SOHO. This can be attributed to Mars being more directly exposed to the energetic particles accelerated by the CME shock front as the Parker spiral footpoint of Mars was closer than Earth’s footpoint, to the flare site responsible for the CME (see middle panel of Figure 4). The same CME did not result in a significant increase in proton fluxes observed by FIPS/MESSENGER at Mercury (see Fig. 2 of the paper). This is mainly due to the CME’s propagation direction and the large angular separation (more than 40∘ in heliographic longitude) between the flare site and Mercury’s Parker spiral footpoint. The CME observed on 10 September 2014, which is associated with an X1.6 solar flare originating from the same active region (AR12158) as the previous day’s event, did not produce a noticeable increase in energetic protons in Mercury’s environment. This is due to the large angular distance (over 60∘ in heliographic longitude) between the active region and Mercury’s Parker spiral footpoint on the solar surface. In contrast, an enhancement in energetic particle fluxes was clearly observed at Mars nearly simultaneously with a sudden increase in proton flux at L1 (see panels c and d of Fig. 2). Although Mars is located farther from the Sun than Earth, its magnetic footpoint (again, shown in green in the middle panel of Figure 4) was located less than 30∘ in heliographic longitude from the flare site. This proximity allowed the CME shock to first reach the region of space connected to Mars’ magnetic field lines, enabling an earlier detection of the event at Mars compared to Earth.
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	[image: thumbnail]	Fig. 4 From top to bottom: the magnetic footpoints of the Earth (blue contour lines), Mars (green contour lines), and Mercury (petrol blue contour lines), traced back on the solar surface (4 solar radii) for 1, 9, and 10 September 2014, respectively. Each panel also reports the projection of Earth (blue square), Mars (green square), and Mercury (petrol blue spot) and of the flares site. All of these features are projected on the solar magnetic configuration at the source surface (r = 2.5 Rs) provided by WSO. The red asterisk in each panel represents the site on the solar surface of the flare most likely related to the studied CME.
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        From top to bottom: the magnetic footpoints of the Earth (blue contour lines), Mars (green contour lines), and Mercury (petrol blue contour lines), traced back on the solar surface (4 solar radii) for 1, 9, and 10 September 2014, respectively. Each panel also reports the projection of Earth (blue square), Mars (green square), and Mercury (petrol blue spot) and of the flares site. All of these features are projected on the solar magnetic configuration at the source surface (r = 2.5 Rs) provided by WSO. The red asterisk in each panel represents the site on the solar surface of the flare most likely related to the studied CME.
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