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Physics of ion acceleration in the solar flare on 2003
October 28 determines gamma-ray and neutron
production
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Abstract content

Observations of gamma-rays and neutrons provide information about acceleration and transport
of ions in solar flares. Neutrons from the X17.2 flare on 2003 October 28 were observed by the
ground-based neutron monitor at Tsumeb in Namibia. This observation was made 5 minutes before
the GLE event produced by the energetic protons. The full time history of gamma rays for this
event was observed by the INTEGRAL satellite, while the RHESSI satellite observed gamma-rays
during the decay phase. Gamma-ray lines at 2.2, 4.4, and 6.1 MeV were observed by both detectors,
and a 2.2 MeV gamma-ray image was also obtained by RHESSI. Based on these gamma-ray line
observations, we calculate predicted time-dependent neutron spectra arriving at Earth using the
solar flare magnetic loop transport and interaction model of Hua et al. (2002). These spectra are
then convolved with the response functions of the Earth’s atmosphere and the neutron monitor to
provide predicted neutron monitor count rates. We compare these predicted and observed rates to
determine the accelerated ion spectrum and magnetic-loop transport properties.
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