Middle atmosphere and ionosphere responses to particle precipitation during the solar and geomagnetic disturbances of October 2003.
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During the last half of October, 2003, a series of the largest solar flares occurred, accompanied by coronal mass ejections. By causing extremely strong geomagnetic storms, these ejections led to the increase of atmospheric ionization. An excessive increase in the concentration of nitrogen and hydrogen radicals, HOx and NOx, occurred, which contributed to the destruction of mesospheric ozone. The effect was particularly strong in the Northern Hemisphere, since polar winter had already begun at that time and nitrogen radicals were not destroyed by photolysis. The individual effects of protons and electrons on radical production and their impact on the ozone layer have been widely studied. In the present study, the separate and combined effects of protons and electrons on ionization, ozone depletion, and electron content in the D-region of the ionosphere were evaluated using the model RACOP with ion chemistry. Variations in proton and electron fluxes were obtained from balloon measurements conducted by the Lebedev Physical Institute.
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