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Abstract

In order to investigate the diffusion processes of Solar Energetic Particle (SEP) events, four

SEP events with different coronal-foot-point longitudes are simulated based on the two-phase model

proposed by Huang et al. The simulations agree with the observations from GOES satellites, indicating

that the model has wide applicability. Sensitivity tests for multiple transmission parameters in the model

show that the change of the longitude of the coronal foot point affects the detection time and peak value

of the observations, and the change of the solar wind speed has different influencing mechanisms to the

SEP events with different coronal-foot-point longitudes. Furthermore, it can be found that the transverse

diffusion coefficient of the corona area is associated with the diffusion processes of SEP events along the

solar surface, and mainly affects the intensity of the event. Different radial diffusion coefficients mainly

change the arrival time of the events, and it plays a more effective role in the diffusion of SEP events in

comparison with the lateral diffusion coefficient, since the SEP events mainly transmit along the

interplanetary magnetic field. In addition, the escape time that manifests the average lifetime of the SEP

source or the time window for the outflow of SEPs from the solar activity, has the least effect on the

simulations in comparison with the other parameters.
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Table 2  Characteristic parameters of the four SEP events with different coronal-foot-point longitudes
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sy (] (®) R (km-s ") (cm 2stsr ) WHE ¢ / h
2005-06-16 87T W M4 583 43.2 6.1
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2014-02-25 82 E X4 447 23.9 20.4
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