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1. htrochtkm

‘1’tlw(, l,llX{lr\slll’Jll< W1*lII 10 rlr;lrl} Sllggrsl Llw CINIHI(,IICI. of Ii largi.-whlt, 111s1illlllll~ llIl(ll\ Illg LLIlliljilr

Iltlrlll)ll ,Jf I Illc Ii,ll riirrt,nl Sllt,(-l illl(l ~)ilWll)l} r(”li,l(cfl 1,1 (“lii,l,g(-- , ltl:Il!tlI’1 w lii~iillt}g} w Ilirk tA(JIIltl Hlhm

Ilm Ltl(’ !If’\WiLflW (If u I}ilrl of lllu Illitsllm slwrl 111111Wa= lmglllidl} ltm~ll[.1 wnll} (“IJIIII(TII (1 \\ II h Lhc wlrl h.

In Ihls ~lilllt’r MU w ill rwlm [mr Im-whl hmm I(vIw d llw hlh’IIIIt! Iltlqx.rl I(IX (Pf I II(I I 1111rurr(ml KIIWI

rimrwllrn[ Illp 1111lilr~l, ● I ill!, IIIIM]I,* Aflw ii 41ml ~mwwl:kii,m ~,r ●liil]Illl} 111(11~ III %TIIIIII U. wv mill s~nrl

Ill S1’1”111111X W II II 111-1illlllll It-h Ilf :1 flllt’-(ll llll’ll~lllllill Kill’tsl 1)111{II lIwmIs.I. I III. I ;III r,lrrf III WlIITt rtwfllld,l-

S111II ii Ijlllrll III ;1 IIIJTII (l{~~!rrt ttr” ~111 S1”(’. lltmtwr. IIlill Ill Iliirllrlllnr 111(, Irilll-lllcll, frlJlll %Inllllil} III

llld Jl!Il[ll} 111111Ih{’ ll\ Ilillllll I h:Llll’f ’- Ill Ihl” 111’1111111’llrVillllllltltl (Ir 1111’[iIll 1“:11111111Ill” Illllh’hlllllll LIl!hlllll

l. Ihlttl! IIIIS Illilrt, rlmi~ll..lIt Imtl IIIIIN.11..I{,II,II [Im v\[sII Illrt.l,.l llllli,llsll lll,ll) ,~t111111.lr! 1111,1;Iri t,lllll ‘I-II I.. w III lit.

(11-411-%1”11Ill ● 1’I 111111I \\ IllIt. I !1(.%1l\\ll +1.1:11111-Il:lw.,1 Ili rclmnl :1I I. IW”JII UliItlIIII\ .IIImIl\WG ~llw”~:lrlllllv

lJ(llltltl.lr\ (.11,I 1. %., 11,,1, “I \llll Iu , CJIIII.IIIIVI \\lltl IIIIMIIIII ,1111111.llrltllilrll\ i14W11.1.111.1111111, Iltlll,ltl.lrlt-. 11111

,,l., , Ullt, ,1,.1,,11- ,,[ 11,,. 1,1,,..1,1,, 1,,,1,,11,,11,,1, 11,.11 I ,111 1,,,...l!ll\ 1, ;I, I l,, Irlrj’1.rllly f,r I. II II, IIIIV 1111.111III 1:,,.
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grnwlh d the ins[abilllics.

\Ye would like L,) SI rcss Lhn[ wc dI) n(JI inlcnd lo giw a cmIIplMr rovmw

rafh(”r wanl 10 Illulninale Lypird resul[s h} scl(’ricd vxnrli~d(’s of 1]1(1Iil(’ralure.

2. Stability Tools

of all relcvanl papers bul

‘l~s!i “l-hi Ii.rltl J’-/ I. 11,,. =,s1ill,, I ~mlrl.lll,ttl id ;I rllhl Ihm.11 1“ II IIMI II!
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using a ccmsLrtiint t,h:~t Iwcps the funcli(m /]( .-!) fixed (f[m llmrc dc+[nils sw also Srhindkr and Flirn, ]!NG).

one finds
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S,II 11..A llIt Iril, -il .,, 11..II. ., III= I -
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limitwf in the ydirrctinn, consistent with td]wrva~ions and wnpirica] suhstorm models (e.g., Hones, ]97] ).

RCSUILS fron] Uirn id Ilrmcs (1!38]) arc shown in Figurrs 3 and 4.

\Yhilc a rcsist,iw’ nmdcl ma!. hc applirtible to the un~tahlr evolu Liorl, a disruswion of tht= stability

transit iun rrquirm rollisioulww th[wr}. Sdlindlcr ( 197.1) firs[ c[msiflerrd Lhe role of Lhc nornlal corrqwrenl

in a St ahi!ity analysis of ~,wt)-dirrlc”l]sit]rlal quililwia. I Ir f(mnd a t rallsi Linn f’rom S[ anility to instability when

ions bccanw n(madiahat.ir in I Iw t-enter of t IK pl~~nlii shw[ wil h ii sLiihilil.y cril,orion involving th~ producl

D=I.Y. ]]csttihi]ization thus occurs IIOL only by H rrducli(m I)f /]= t.W. ti]so hy rr WTJprK’’i(XI of t}le p]WrJa

Sll(’(’l. (; A’.. ii rwlucl.im {If /.=). .Schintllcr-s analysis. tmwcwr. rlcgl(”rLod I ht. Slabi]izing c~ecl from electron

r.cmLrihuI,iml IJJ th~ ulrnl ?2Q in mlualicm ( I ). A tlmro dc[fiilw]. Y(’1 SI ill lm[ fll]]y rigorous Lreatmcnt by

~ ahm’ timf Z1’]mlyi ( 197(;) c(mfirmwi Schimi]m”s rcsu]l.s lml h]so giivv a I]mrc rwl ricl cd unstabIc regime

which required a sralc lcIIr. I h L= Mow ii k limes LIIC iul] brnmr rudius. A rigorous IV K B approach in

the wavdmglh rqgirlw Ls Q- A . .: Lz prrdicLwl gmmral st al:iliry ( I.wnbi:g( am] Pellat, 1982). Co]dslein

nm] Srhimllw ( 1!)82). h(JW’W!r. .wht:wd by numerical evaluation of t IN full varia~knd kmegral including all

sl,ahilizillg Ivrllls. I I);II llllqliit~l(, w]lll[.i[ms exist in the regime wherr A * Lx. i.e., for larg~ wavelengths of th

(Irdvr nf l.rns of r:lrl II riidil I:igllrc .:J: I.illirl) from thht paper shows that ii stahi]ity transition exists even in

1II(I r(’ginw whvr(, [“1[’clr(~tl~ ilr(’ iidiiil)ittic. Thr Ml ual sLnbility properties rmult from several contributions

I,(J 111(1C!l(sr~~ ]Irill(’il)l(, ( I ) ‘1 Ill, I (Irlll *2 ~ iS ll(*~fLLiVP fl>r WIy rCa!4[}l]dl)l(’ p]iiSrllil ~h~l ~(lrlfi~llr~lk)ll whkh



nonlinear) stability CCWICCPL whcrr ii. is awumcd that prr[ urhatimm of thr equilibrium (w quasi-quilihrium)

vanish at L.hcboum%ics of a given bwx. Sinrc L]ICI]lagnctntnil js obviously nol cnchxwciby a solid hox

and il is inqwwiblr 10 t.rtw the intinilr problem. it is important LO look for refinmnmlts which rmulL

frum widening the boundary comlitions. \“arialional principlm typically arc no longw valid fur generalizwl

boundary rondit ions. M muw Lhl’rcfiw rely Iargc]y{m mlmmira] rrwil.s ha.wdon wmc ad hoc mwnpLions

and on more tqwculaLiw* argunlt!llLN.





(f ;i)l(l~ll,ill ;,II,I %tlitl:lllir. l!l~~).

:~rr r(,illi~t ir ll(~r lllilt 111(’ gr(nvlh

(1. ) A grilllllill (’Xl(’rllilll: [Irivcll



These possibilities show that the insl al>illl} al[ 110.~}i rel! ing 01, nonit-hal eflecL5 in Lhe center of L},(!

plasma sheeL mighL aCLIld]~ bc Lriggcr[md n[JI on]} b! colidl Lion+ III Lhe ccn[cr. bIII as WC]I by crmditloris

near the p]asma !3}IwL ‘lobe boundur}. al Lhf” I{,n[,sphcrr. or III I Ii(. cxlrrllal (magnm 31MUSC. rniigncLO&atllj

region, i.e., b}” th~ S[J]~r Wind
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MAGNETIC FIELDLINES Y=O
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