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AN(WALfX% DC RESTSTIVITY AND IXMIBLE LAYERS

1:: THE AURORAL 10HOSPHERE

J. M. Kindel, Chrie Barnem, mu! D. W. ?ormlund
km Alamo National laboratory

Abotract

There are at leaat four cam!ldnte Lnatabilitien which

❑l Uht accnunt for mxmnlnum dc reaiativlty in the aurornl

ionoaphrre. ‘flmnc nru:

Buneman inetahility, the

the ton-ncnuntic imtnhllity, tllc

ion-cyclntrnn Inatabllitv .tnd dcwhlo
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particles striking these walls were collected. New particles could then be

injected at the bouncfaries with any desired distribution function. Tn tl;i!,

configuration, heat could he continually drained from the systcm by pnrticle

convection. A fixed or time-varying potential. roulcl be placed across tllo

houndprie; of this syst “m t o accelerate electrons f)r ma{nt<lin ,1 const.;)IIl

c(lrrent . Jn the periodic %vstcm, a (In{ fornl elrrtric fiL’ld (?0111(1 i-rl+o h,,

np])lied,

Tc)n-A(:oustir Turhult’nc,——

TL is Well kllowr) Lll;ll (’l L’(’trollS dl”ittil)f: tll:()(l$ll illl 1o11 hil:kf>,ro~ll)(! will

(Ix(’tt(, ion-acollst {(’ W:lvos Wlllc’11, it

iilllll 1 1 t (1(11’ . ‘1’1141 LIIr(’s! Iold (Irif t. v1,

hl’ olll% SI’VI’r ill t illl~’!i t 11(’ 1o11 S{)\l Ild
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electron distribution function s.howinj< the skewing of the po,~k and the t-un,qwnv

tail due to the prescnc~ of ion-acoust~c turbulence.

The wide ang(llnr spre,ld of the ion

acoustic turbulen(’c in a onc-dimensions

a low level of resistivity. On(~-dimcns

modes Suggests tllilt tl)th levf’1 of ion-

svstem would be m~lcll smaller, prodtlcinj~

oIIal sim~ll(ltinn[; sl]ow this to h(, trill ,

direction of drift, till’ 1(’v.l of ion

field incr(~;lsl’s. For illst~nc(’ W}IOIl (,1
(’(’

1}.llf of [11(, (I(llliv:ll{,:lt Ilnm,lj,,n(,t i 7LI(1 v;)

from tl)c’ iou tllrt)~ll(jn(t, (l((-r(,;ls(s r;l[){(l
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Ion-Cyclotron Waves

Because of the presence cf a maqnetic field and the likelihood that tl)e ion

temperature equals or exceeds the electron tcmperat~lr~’ in tile magnctospberc,

ion-acoustic waves may not provide the principal resisrivity mechanism thcr~,.

lt has been shown that ion ryclotron waves are excited bv relativ( el~’ctron-ion

drift in a nm~nct.izccl ~)l;isma. ‘I%c question is whether t})esv wavts will lend L,,

lor~t enough inn denst tv V<lri,ltions. to pr(>d~](.~, rt,sistivit~’.

Wc ha v c’ folin(l ti)~t in or(i(r to ~’xci[c, l:]rp,~! am})littld~ ion-( vclotron w$lv(:

ir, :1 ~lniform plls:mI, (,l~,(,t rol! (irit[ []!(IS[ (’x(’ (’t:! t 11(, Blll>f}lq<i!l ]ir?i L. “),(,!

surprisinj:ly$ Iilln,’m:ln rt,:, jstivitv (Jv(,rsll,~ll)ws ;II~v (111(, [I, i,)I1--\,,’l,)Lr,,ll \;. Ii’ I.>S.

In ,1 r~lt) in Wlliill I.’(I ‘, ?V(, i:]it i:!ll’. IIl,i ill w!li (’1) s(lhscl{llt,l:t Iv t]),, c~lrr~,llt i .;

P(,,)t Consl; lllt h\’ f }1( :IpIIl i(’ !t i(n) of ,!1) (Ixtl,rl],ll f!,(tri, li{](i , tl)( Ii(ll)l’’q:l)

Il!lrllll Ili(’ II

1“1111 ill) ()! ’111,!

,’Itfrl l)l:t!ll)ll,

1:1

,1.

,, I

v ~11,11, {111111,11,11 ‘1 1!,

!1 (11( r!:ll Kll,l) (111’
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Buneman waves have died down and ion-cyclotron waves are f[lllv d,v[Inpc,!. Tilt’

Cll tll(

lot ron

Iii!!

I)(IIII)!I l,;l,:!r,.
————4 .—-.

Ik)IIhl I, I:lv(’rt$ ;Ir,, 11011-111111 1411 r$,~,i,il),, Ili ,1 (’111’ !’!111 (:lrl”vil} l,, 111!1,.:’11 ,) ,1<),

W}lt(’11 t 11(’1 ’(’ (’:1!1 1)1* iI l:lr~(i, IIIIt IIIIt III IIIIHI). I“I(J(I l“lll)~i ;11!’ ;Ii’1’!llrltl’11 .1(!”!1, !

t Ills ,lUI?III iln(l I{ I) WIIqf yl,;if?l ;Irl’ t tl(’l”m+ll t ‘/’{’(1 l}\ 4111,1,1 rot)-t,l{~(.t r!)!) I ~1(, {;! I.,!:I,,,
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Double layers are formed and Jriven hy the driftin~ electron component at smol 1

negative char}~c

consistent solut

drifting plasma

electron thermal

perturbations. As shown by }{ase~awa and Sate, 5 there is a s~lf

on to Poisson’s equation and the

n which a ne}?ativ~’ potontial wt’1

p(>cc~nt i;~l . Tf ncw L}I(I ciecLr(~IIs

I
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grow to large ampli tude, they’ ,apparent. lv

significantly.
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Fifylre Captions



-14-

Fig. 7. A potential surface plot for a run in which an angular spectrum of

ion-cyclotron waves is allowed. Several modes are present h(lt n(’arly

perpendicular to the ma~netic field wh~ch is alnnR tl]o horizonta

here.

‘?ig. 8. Anomalous collison frequvncy in .;evernl l-d runs due to ion-eye

waves .
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