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The January storm was the culmination of a sequence of solar events. It was preceded by the formation of a large and magnetically complex active region, which produced a series of powerful flares over several days. The direct trigger was a long-duration X-class flare, accompanied by a massive, fast coronal mass ejection directed straight at Earth. The result of this direct "hit" was a sharp drop in the Dst index and a global magnetic storm. This event is notable for the maximum solar proton flux density during the storm reaching 37,000 pfu (proton flux units -1 proton/(cm²·s·sr)). This is the highest level recorded in the 21st century. For comparison, the strongest proton storm of the current 25th solar cycle previously recorded at the cycle's peak in October 2024 was about 1,800 units. Comprehensive study of such extreme events is crucial both for fundamental science, which deepens our understanding of solar-terrestrial connections, and for applied tasks related to protecting space-based and ground-based technology. The ideal tool for such research is a multi-satellite constellation capable of simultaneously covering different points in the near-Earth environment. This is precisely the opportunity provided by the Russian "Ionosond" project, which launched a constellation of four "Ionosfera-M" satellites into orbit in 2024 and 2025. Equipped with a suite of modern scientific instruments, these spacecrafts can conduct comprehensive measurements of key plasma parameters, electromagnetic fields, and waves. The work uses data from the LAERT onboard ionosonde, the NVK low-frequency wave complex, the SG and SPER instruments, which can detect solar cosmic rays and particle precipitation, as well as the MAYAK instrument for radio sounding of the ionosphere. This allows for detailed investigation of the structure and dynamics of such powerful storms and their impact on near-Earth space.
