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ABSTRACT

Solar Energetic Particles (SEPs) are accelerated by solar flares and coronal
mass ejections (CMEs). They are transported along the Interplanetary Magnetic Field
(IMF) lines. We used a radial mean magnetic field along with 2D + slab magnetic
turbulence to model the IMF in this study. We performed particle trajectory simulations
by solving the Newton-Lorentz equation in spherical geometry, using a fourth-order
Runge-Kutta method with adaptive step size control. For each section of a rectangular
grid, we derived the mean free path by the least squares fitting technique of the time
intensity profile compared with the solutions of a transport equation, to determine the
best-fit mean free path of interplanetary parallel scattering due to magnetic fluctuations.
We found a strong association of the 2D turbulence topology with a longer mean free

path near O-points.

KEY WORDS : MEAN FREE PATH/SOLAR ENERGETIC PARTICLES
MAGNETIC TURBULENCE STRUCTURE

52 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

navedIaseadmstuthumimanaemsvuaslumuvnuuesoyMANEIUg
THE EFFECT OF MAGNETIC TURBULENCE STRUCTURE ON THE PARALLEL

TRANSPORT OF ENERGETIC PARTICLES
2399 1729UNT 5036987 SCPY/M
m.y. (Wand)

AMZNITUMINUT N INetinus : nia 39T Ta, Ph.D. (PHYSICS), 5113 Toaasuns,

Ph.D. (PHYSICS), Iwena é’ﬂs:mﬂ, Ph.D. (PHYSICS)

UNAALD
@ a d a 1 a 4
'E’)‘la!ﬂ'IﬂWﬁ\NWutjﬂfl]'lﬂﬂ'N@ﬁ/]GIEJ’(?H?JTiﬂLﬂﬂ%Wﬂﬂ'IﬁLi\?ﬂlﬁ]\iﬂ?iﬂigniuﬂﬁﬁﬂ'lﬂﬁﬂ
[ [ dy 2 ~ 9 1 < ]
Llagﬂ1§ﬂﬁﬂﬂﬁ®ﬁlll?]ﬁi]'lﬂﬂ@15u'l mgmﬂmamﬂzmaauw"lﬂmmauammmmaﬂiw:m
o ° ' 3 y J Aa '
arnsziis lsuuuTiaesauinnamanuuuyuiliuaesldnagiuuuru(2D+slab)lu
& o Y a o < J a o
ﬂ"liﬁﬂ‘kl"lﬁl,'i1LLﬁ'ﬂ\ifﬂi%Tﬂ’ﬂQlﬁuﬂTQmﬂﬂﬂHﬂTﬂIﬂﬂﬂWillﬂﬁNﬂTﬁuﬂ@uﬁﬂ!iu“ﬁiuWﬂﬂﬂiﬂ
9 = an [ v A 9 [ &l A
ﬂa111@815])'3$L‘]JfJ‘U3‘ﬁ§\‘1NQﬂ§I'If]uﬂ‘Uﬁ ﬂ'JfJﬁ8‘]J‘1Jﬂ')‘]Jﬂ3Jﬂ1§1J3‘]J‘IJu']ﬂﬁ!ﬂﬁ Glu‘WLl“VIﬁ']i"N
404 Yo o A ¥ ax ' o w v A
ﬁlﬁﬁﬂillﬁ']ulﬂﬂTH’Jﬂ!ﬁTig‘c’J$‘V]NﬂJ’[’)x1fJ1§ﬂ1ﬂﬂﬁi$maﬂﬂﬁﬂﬂ‘ﬁNaﬁNﬂWa\‘]ﬁﬂiui’)ﬂﬂQfﬂIﬂﬂﬂ'ﬁ
= v 9 9 2 J [ VoA
L‘LﬁEJ‘]JL‘V]ﬂﬂﬂﬂﬂlﬂﬂvaﬂ’liulﬂlhﬂlﬂﬁﬂuﬂTﬂ HazaIF U UNANAIURITUNITNITUUFIAIN
L“Vilﬂgﬁllﬁq@‘uﬂﬂi%ﬂgﬂ%‘iaﬁiﬂﬂaEJéll’E)Qfﬂiﬂi&%ﬂLLDU%HWUiu@’JﬂTﬁﬁMLﬁ@JNT%”Iﬂﬂ'J”IlI

] <3

X U ] <3 4 1 [ 1 1 o
Tuiruvesguiuuuvan LiWW‘]Jﬂ’JTJJL%?J?JGI’Oﬂu@EJNL@‘L!GIMﬂlﬂﬁjﬂiﬁﬁ%}Nﬁuu\llmlﬁﬁﬂ

y 1 1 [} a H v H 1 a { Y { Y4
Tuthunuuury fuszeznedaszmassiaziszeznanennnluusnanladsusanidng

Q

wimangaganiomga

52 Wi






