Chapter 1

Introduction

Solar energetic particles are generated from solar flare and coronal mass

/// the surface of the Sun, mainly

ejections (CMEs). A solar ﬂare,\\ D

converting magnetic energy-i ejection is a mass ejection

from the corona, which i un. Such an event mainly

converts magnetic ener ‘'and CMEs release high-

energy ions and electr netary medium. These

particles are called “s etic particles” (SEPs).

L

We use an edhéation—of-fo Lransport Lo exy the motion of solar
"r : Aj

energetic particles in interplanete 9% which includes various

processes that affect the transport of particles released from the Sun. This is the

s, we useﬂ wﬂgweg nﬁw&%ﬂ n from the Sun. The

particle data, exg[luding the effects ©f the Earth’s magnetic field, are obtained
from spaﬂcﬂﬂ of b thogbloedon fonkios. Yt of 6 dafa are usea
to analyze the intensity of particles from the Sun We simulate the transport of
particles in the interplanetary medium, and then use the simulation results to
fit the data. The results from the data fitting will tell us information about the

acceleration of particles near the Sun, as well as their transport from near the



Sun to spacecraft near the Earth.
In particular, we have developed a new technique for analyzing spacecraft
data on energetic particles and we have also introduced an automated technique

for fitting.

1.1 The Objectives

The objectives of t@” //
1. To fit particle termlne the injection of

particles from the Sun as a

We examine th 4heavy ions from inter-
esting solar events by comp 1lation program with data
from spacecraft or ground based 1nstruments The simulations give the particle
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nique to fit the dath using the 1mprov§d methodology, techmques and procedures
presenteﬁnw ’}'(a ﬁ'ﬁ %m r“%q % ﬂt&lﬁfx—i ae%j)n time for
each selectéd event, element, and energy range, as well as information about the
acceleration of the particles near the Sun and the.ir transport to near the Earth.

The author uses the transport equation (which is in the form of a Fokker-

Planck equation) to explain the motion of SEPs in interplanetary space, consider-



ing processes that affect the transport as described in Chapter 2. The procedures,
techniques, and methodology of fitting are described in Chapter 3. In Chapter 4,
the author will explain the preparation of spacecraft data for fitting and a new
technique for finding the uncertainties of spacecraft data. The results of the data
fitting will be shown in Chapter 5, and the discussion and conclusions will be

given in Chapter 6.

1. We have obtaingd®a nalyze data from space-
craft and compare them with a fetransport simt 1ons

9. We can determi or use in the transport

equation of Ruffolo (1995) t of SE Ps in interplanetary space.
3. The results from the ‘r;- Ltin _“ nformation about the accel-

eration of particles near the Sun
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