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Abstract

This research analyzed the gradual solar flares on 9 August 2554 and 29 October 2556 with
x-ray flux of X6.9 and X2.3 respectively, and the impulsive solar flare on 3 November 2556 with the x-ray
flux of M5.0. These 3 flare events occurred at the peak of the present solar cycle and their positions were
on the west side of the Sun. The injection time of the solar particles was less than 20 minutes. The study
simulated the propagation of He with the transport equation of Ruffolo (1995; 1998) in the energy range of
4.032 to 34.770 MeV/n for the solar flares on 9 August 2554 and 3 November 2556, and 86.793 to 171.373
MeV/n for the solar flare on 29 October 2556, used solar particles from the SIS instrument on the ACE



spacecraft, and fitted the data by the linear least squares technique. The research found the injection time
by the deconvolution technique and FWHM (full width at half maximum), and the results showed that the
mean free path of particles increased and the injection time of the particles from the Sun decreased as the
energy level increased. It was found that the fluctuation of the results for the low and high energy was
because the low energy particles were easily affected by the space environment and the instrument on the
spacecraft detected less high energy particles, which caused a high error rate. The solar flare on 9 August
2554 had a high x-ray flux and solar wind speed (600 km/s), and there was a shock wave on the tail of

flare, resulting in the injection time being more than the data from the spacecraft. Variation of the Earth’s

magnetic field from these solar events was not observed.

Keywords: Solar flare; Solar wind; Shock wave; Space weather; Coronal mass ejection
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