Chapter 6

Conclusions

In our work, we study spacecr r ground-based data of solar energetic

particles in different situations; ergy protons of the solar event

on July 9, 1996, the medi ‘event on November 6, 1997,
and adding the effect of . ic fi 165 for the solar event on July

14, 2000. In this work, w . ion and fitting programs in

time and energy by usiig the linear least squares teclmlque to fit the data, and

r
an automatic tﬁlﬂﬂ %J hpjfl ie joint times of the
piecewise linear njection functlon are 0o = ﬂm =¥t. 421 ¢ dt, where
s g N N
:3 a ;EJolr t arty

developed a new technique for analyzing spacec cles released

from the Sun by taking non-statistical interplanetary fluctuations in account.
This is useful to increase the accuracy of the fitting results because the x? value
which expresses the difference between the data and the transport simulation

results (convoluted with the injection function) rely on the uncertainties of the
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data.

According to the fitting results for three solar events shown in the previous
chapter, the scientific conclusions of this work are:

1. The CME-driven shock accelerates the particles as it moves outward

from the Sun. The effects of acceleration by CMEs will be at a maximum when

CMEs propagate near the Sun, fliciency of the acceleration after

they propagate outward fro ed the effects of acceleration
by CMEs in our derived in
the Sun, and the later tatian by | E-driven shock in the inter-

planetary medium.

2. The efficienc ' ; ion-by CMEs at a low energy persists longer

3. We can study t jopagat varticles released from the Sun
by using the transport equatiof-of Ruffc which we can develop further
in order to explain inteiplanetaiy—mirrorng.eiects ont events of interest

Y

4. This work tﬁs OU o\ firming our fitting results
with those of other reseagc rs We can ﬁ he spacecraft or ground-based data

with the new uﬂ cipinfy estimptidn) %@hﬂ:&]ﬂﬂes Its of the transport

equation as wellqéy the linear least gquares ﬁttl with the opt ized automatic
truncat@ ﬂx’l@ﬁ ﬂ ﬁmmi& q% watq ab&}twe relying
on x? mlmmlzatlon (not by eye). This is the first time for using the fitting
technique to systematically fit the spacecraft or ground-based data for various

types of particles and energy bands.
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5. This work provides important evidence for the explanation of mirroring

by a magnetic bottleneck beyond the Earth.
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