
Abstract

Electromagnetic ion c-vclotion (E\IIC) waves effectiveil. scattel telatii-islir eilclr,,rls

in the Earth's radiation belts ancl cncrgetic ring curretrt ions. Previousir-. t\i''r utrlttL

EN,iiC lvar..e popuiations u,ere includercl in the magnetospiteric simuialions: rh,. p,,puiatllil

generatecl b,r,. piasmtl sheet injections ancl the populatiou generateci by the nlitgler,,,sy-,:rtlt

compression b5; rhe solal r,vind. Alternativel-v. iiNIIC wil\'es car,n also be geneliili-'11 b',-

anotlier rnechanism on rhe ,l.a1'sidc. This mechanism is the primarv focus of this thesl- ai,,-i

inr,'olves intense. compressional ultra-iow frequenc"v (ULF) lvaves that may' magneircailr'

trap anisotropic. hot-ion populations and transport therrr into the inner magnetosphere,

In the f,rst part of this thesis. a ttrird class of E\lic \va\res geuerafed b1-hot plastritr

sheet ions modulated by- compresslonal ultra-lou'frequency (ULF) waves is investigateci

Such UlF-moduiared E\IIC \tr:aves are mostlJ* observed on the da1'side. between magne-

topause ancl rhe outer raclizrtion belf eiige. The results shou'that UlF-rnorlulatecl L--\{IC'

\,vaves ate wezlkl)-obiiqne (r,vith rvave normal angle = 20'+ 10') and nzlrrow-battdeci

irvirh soectrai wiclth of - 1/3 ol the inean frequenc\'). \Ve fuither constrlrcr .In empiricai

moriel of ENIIC r,var-e characteristics as a function of tr-shcll arnd \ILT. This Enrpiricar

model pararneterlzing E\IIC rvave characreristics is an inrportant elernent of [lte intt. r

magnetosphere simillalions to unclelslt-r,nci the nerr,r-E:lrth dy'namics. The iou- rat1,r . r

electron piiisma irecluenc.v to electron g-vrofrecluenc:' i.fp"f f"" - 5 - L0) arrtr-rnrl thc I-\li['
\,vave generation iegion cloes not allolv these r,vaves to scatter energetic elect-r'ans. if :-;'-

ever. these wa\'es pror,'ide velr,' effecti.,,e (compalable to strong diltusion) tirll1:i--,i'::,,ii (

precipitaiion of plasma sheet protons.

In rhe seconC parr. the generation of E\lIC waves from the ion-scaie tr:aqne.;c rt,,,es

(\IHs) is studied. \iHs are nonlinear plasma structures commonly' obser-,-ei in ,le ,.ciar

wind and Earth s rnagnelosphere' These holes are characterized b]' :ire lllil<l-Er -r' :le'r'i

depletion fi11ed by'hot. transversely anisolropic ions and eieclrons. anil:le -tt-i-.'-,,r1:-',i

during the noniinear stage rrf ion minor insttlbility. Due to the plasnta li..'l':,,a- 11.::, ;l'-l-)-.'

rvtthin magnetic hoies. thel- serve as a host of eiectromagnei-ir rrn'--.-',,,,r:i,I1 ',i-t1-€S.

whistler-modc waves. ancl elcctron cvciotrori harmonic rva-,'e:. This ltakcs ilagnclic

holes an rmportant element of ihe Earrh's inner magnetosphere. u'here eiectromagnetic



xt

\\- Ves generatecl u'iihin rnav strottgl.v'contribr-rte to energetic ion ancl electron scattering
Srtch scattering. ho$'cvct. rvili rnoclify- thc hot-ion ciistnbution that is tr:rpped withi.
urilgnetic holes ancl responsibie fbr the magnetic field stress balance. Therefore. hot ion
scabt'ering'uvithin magnetic holes likelv determines the hole liferime. The quesrion ,f ho*
iilr scal,tering by electrornagtrelic ,,v:Lves a,ffects lhe str.e-ss bzLlance arul lif.erirne of rnagrretic
holes is discussed' For iilustration, '*'e rrsed ty-pical characteristics of magnetic holes.
ion populations. ancl iorr c1''ciotron rvaves obselvecl irr the Earth,s niagrietosphere. It is
cicmonstrzr'ted that ion distribution isotroprsation r,'ia scattering b). waves does not change
significantiv rnagnetic hole magniturle, but ion losses due to scatter.ing into atmosphere
may-limit the hole life-times to 10 - 30 min in the Earth's inner magnetosphere.
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