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ABSTRACT

The functioned dependence of mugne[ic reconnection on solar wind pm.mw[ers is examined utilizing the

m geomagnetic index and siuellite obsenwtions iIt the mtigneroptiuse. Severid parameters in the solar

wind we found to control geomagnetic uctivity. Reconncc[ion is found to be most e(ilcient when the

interpkmetitry magnetic field is southwtircl, although some activity remtii[ls when the IMF is horizontal

imd slightly northwtird. The reconnection e!lkicncy incretises with dle solor wind dynamic pressure but

decreases when the Mtich nmnher is greii[er [hiln 7.5. I“hesc results tire ccmptired with the functional

dependencies found by col~cliiting sdm’ win~i UIKI IWYWIOSkUdl me:lsllrelll~ll~s With ~~bs~rv~tions Of

uccclerated tlows tit the mqmetopoust, AccclcmIcd Ilows tire found m occur most often when the

interpkmetitry Inilgnetk field is direc[ed southwmi. I-lowcver, iwcclerntcd tlows do occur when the IMF

is horizolltiil iid noithwmd. Accektwtect flows iir~ iIISO iiff~~[c(l by th~ mtignetoshetith betti such thtit

highcrbetu inhibits IIwirocuurrcncco The loL’i)liOll l)!ilCCCICriltCd flows illdiCillCS thilt rcconncc[ion occurs

muinly ilt the SllbSOliil” point.

1. I! VI’RODIICTION”

Rcc(mncction :It the llil~si(k lll:lpn~t(pt!sccomr(lls [IN lri~tlsfcr d’ l]li~gll~lit’I-IIIX iln(f CIWimgy into the

lllil~llt!totilil. ‘Ik SlllW2(]llCllt ICIC:ISC ()( [I:is energy inm IIWni~!hlsidc nlqmc(osphcrc illl(l UltilllillCly the

iono’’:)hcrc illl(l illllllN[)hl’lT pro(luucs geomagnetic :It’livily, which is 1110s1 (Jt”lcll cmhilrilCtCri?.d by its

cl’t’culs in proun(l Iusul lll:l~iwliu rccm(wds, ‘1’his 11’lL’ilSL’ d’ cm.rgy ~’:)11Il:lvc siplili($unt S(XiC[ill

LmollSt’(l(l(!llCC!i, I .qw nwgtwtic pcrturha[iolls (’iIll llilVC Ililt’1111111CIICL’IS (N1 poW(’lm dislributiml grids,

Ikrgcliu pilrliC’lCS L“illl (lillllil~(! soklliw S~StCll)S, ill)(l (liSIU1’billK’CS ill IIlc iom@lc*rc (-:111(iistupt

c.(}tlltll[lllic:lli~~lls.‘1’IWAilit) to prwlicl Ibis m“livily 0)111[1 :Illow llK!ilstlrcS to he Iilkcll lo pll)lccl these

s~stclll.;, (k Illcthml (d’prc[lictill~ [his ilCli Vil V k iO 11s(’ tilt’ Iillowlwlgc d its l“llllCIiollill dl’pdcncc on

s~~l;lrwit](l p:w:lnwtcrs ct~lllllin~.11\villl ill .Sll(l lllL’ilSllll~)l ll’llt S of th~ SI!lill” will(l :111(1IIIC illtCrpliUIClilry

Illilglll’li(: I“icl(l.M:IIIVslllllics I1:IV1’ (’~)1”1”(’lillc(f (ll)S1l’Cillll pilr:lllllmlrt% wilh V:lrilms ~!(”olllilf!lllmtil” ik’tivily

imli~’cs,I!urlv L’ol”ll’liili{)ll stwlirs provi(lcll:1 Imis Ii)r illllic’ip:l[ill~ wht p;lr:llllrtrrs L-(mind gconmpwlic

ilL’li Vil V. l’(’l’llill)S OIIL” 1)1’ Ifw IIlohl llll:lllllli}:ll(~llsc(u.rvl:ui(ms w:ls 111;1[11(ik’lil’il’( will) ill~-lt”ilsillp

stNIlhw’nrll fichl Ill:l),!llltu(lt’ II“(lirli(’lil II!I(I ( ‘Ilhill. I‘Mb. R(NIIIA(’l”i{ml /1’(;///ft~ltlIlll,/’,I ‘M)71, ‘I”his

t“imvl:llil~ll is (’xpcc-k’llI’(wlllr ll’~’(~tlll(’(-liollIlloll(’1ol”l)llll,vci”I 11%I II lIltLJl”lIliIIi(’liiI”yIlulj!lk”liuI’K*I(Ilims

Illcrpc with lllil~!lllmll)\ l)lll’l’il’ I“i(’l(!Iilk’s 011[11(’tl:lvsillr illlll Iht’tl L-I) IIV(’(’I 1)1’(’1”[11(’ l~(lliil’(’illl 11)I IN Iilil, ‘Illc
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F&. 1. The “reconnection etliclency” ns mensured by thcam index with increasing IMF clock
ung!e (Srurp anti Russell, 1991),

incrcused magnetic flux in the titil produced by this process is returned 10 [he dayside titter it reconnects

in [k center of !he roil. “k energy rckxlscd drives illirorill uurrcnts iitd other llld;lif~!i[illlon!+ of substornl

activity. Ar/IiddjI [ IW I I fouiKl [k mtipnc[osplwrc [o tic[ ils il hi~lf-~’tivC rccllficr in which cmly the

S(][ithwilrd L’(m~poncIIL of IIN I MF con[ribl.lwd [o incrcmcd gwmmgm[ic iw[ivi[y ils ilwilsured by the

i~ur(~riilelcutromjctor Al{ index. PCIWUI//I(id Ahws(?//II I‘)7X1fotmd ;~c(ivi[y is i~lst~ prmluccd when the

ill[crpltim!lilry I’icldis llLlri ZLllltUl(CilS[-WUSl ), Sludics Ofdw iini index llilVC ildil:iltd th[ while effcctsdue

10 Viscous il~lcrilcti(llls with IIIC StJlilI wind II(JW illl(l (l~llilllli~ prCSSUI”C Il[lUl(lilt i(JllS illT dCkXttlblC,

reconnection is the do:llillilnt lllCChillliSlll providing Ihc energy for gC(JIllilgllCliL’ ilCliVily [.$fsuny (Id

RIH.wJII. 10911, Mnny Iorms IMVCIwcl] proposed ~ur tlw !un~ti(~[]ill dcpcmlcncc lw:wom solnr wind

Vill’iilhlCS :111(1gColllilgllL’li L”ilL’iiVil:/, ill!io Icrmcd [k ~wtlpling !uncti(m, \ ‘(/,\~/il(tldS (’l (//, I I 9H2 ] iNlelllplCd

[(1 Iilni[ [hc I]umbcr of possilk SCiilillg I(:lilli(ms bv (Ick.rminillg il i“illllil~(Jlcxmpiit]g I’ull(’tionswith the

pr(yxrullits. M{)sI (}I I!KW Lx}ul)liilg Iuncuioils ;II’C \il]lililr in [l~il[IIICy pmli~’[ :111il]c’r~iist! of;l~tivit~ with

ilW1’CilSi[lg S(NIIIIW:III! Iicld, or 111(11’Cpmmiscl]’ Ilk’ illllo[llll 01 S(Nl[hW:lI~l lllil~ll(mlit’ 1.111XLsillTiCd t(} IIIC

11111~ll(’l(}[lilil SC pcr i!nil Iillw, ‘I”hiscllm’[ is S()(l(Nllillillll [Ilil[ ullwr Icrnls llilVt’ Iiltlc (wlllrilmlioll [(~tllc

[M!riill L“illrclillitlll ktW{’cll plr(ii~’k’d illif] IIk!iI!;uI’L’(~ il~”llVilV 1(;011:(//(’1 (’/ (1/., 19891. OUIm ollll!clivc Is 10

Alcrmim. Illc f(mll LJf:111’ul)ul)llll~! Iunclitm lhll)tlgh proxy studies [Jf ~C(llllilgllClil.’ imliccs illl(l thcll to

l~ill”ll II1(II”C illN)llt V Ilill L’OI)II”I)IS lllLmlc~’ollm’clioll” III”(lCCSS,

‘I”hisslll(ly(’(lllll);ll’l-slllL’ rcstllls (Jl”:lilll(ly {J1’lhysillr r(.l”(~lltl~’cmlil)il usinl! 111~,’(/11/in(ir.x il!iil ]M’(IXV 1111’ilSilrl’

t)f IIlr r:llc t~l (Invsillc lh(’~’(lllil(.~’:i(~ll:11111(Isill}: (!irct’1 (llW’l”Vil[i(lll!i (Jf’ (lil~’ii(l(’ l.(.tmolllll.clit~tlusill~ Ilk’

ISlll; J 11:1[;1,‘1”11(’t’~m.lillitul SIlill!’ l\illl [11(-(ml ill(lvx 1(’w’;llss(~lll(’itlll)~wl;llllI“llllcli(m:ll(1(.1~~’11(1~.11~’ii”:,
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Fig. 2. The “reconnection efficiency” for incronsin~ w-h wind mqgwlosonic Mnch number
(Scurff and Russell, 1991).

d reconnection on upslretim pm-meters, ‘Ille effccls of Ihcsc contmll ing pmmcters on reconnection,

asobserved at [he magnempwtsc, should k evidcnr its wM. ‘IIIc goal is io undermnd the dependence

of the rile ml occurrence of duyside rcconumim on solur wind cmlilions.

2. TIIE l)ATA lJAStt

‘rk diitil biisc uliliml in tllc cuwlaliwl s[udyWilS derived using one-hour SOlilrwind lllil~lll!ti~ fieid mld

plMIniI (Iti[il fnm IIIC ( IMNI dil[[]l~il.~ il[ N!$SIX’, ‘IIw (Iii[it WCK thci] ~piiriltd l)Y IMt polarity tind

iiVCrilgCll over Ilwcc 110111’s10 111:1(CI1 lhc Ihrvc-hour WN index. Since I!W lMI: Cil[l Huciuu[c k direction

du tng nny onc hour il)lcrviil ii is possil)lr for Ikc to hc sigilifitill)t pcrhls of sl)tithwid IMF wi!hl~l

Ihc IMIChour ink!rvill WhCll IIIC ilVC1’il~!~ OVLT dlc illlCIVill is lMMlllWi.ltdilllli vice VCrSilm[11mlcr to reduce

[his cff~~[ wc rcqui ml [Itili iill III~C 1Aonr i~vtril~~s 1X9nw’thwiitd( SOLIIh witRl ) for i~i]y Mour

llor[ll~iir(l(st)tl[hwill~l ) illkt-viii. ‘I1lc (IIII imlcx wi~s CINWI1 sincr i[ hils g:Nd gllhl ~’~v~rilg~illld it is

consmmrd SUCI1Ihilt it Ilil$i Iilllc lliilS (IUC 10 IIIC dislrilmlilm Of stulims.

A {Iii[il llii~m1)1’illil~il~[ill~i~~i~mcrmsin}!s W:IS crlwkd using Iililp)l-[k Iidd illl(l l~lilsil)ii ll;~[ii !’~uIl i~lu

[$111[2 Sl)ilL”l’l’t’iltim l{cL.tJilll~.t’litlll Vvcllls illl’ idcnlilid using 1111”(’(!L’rilrri:li ‘I”hc first ~’rilcrion is ,Iw

cxiskvk’c 1)1’illl Wc’C’lrrilli[lll(11’lJlilSlllil (’illlll\\’illti lJI’ imidc I!IC lllU~M’:illXlllSC L’11111’111hlvcr, This

ilLmL’CmlLTilliollL.ill) IW :111illCIX’il SL’itl IIN lllilSlllil fl[)W SpL’1’(1 (V’ :;implv ii t’llilll~t’ ill 1!1(’ I1[NV llircc.lion. ‘I1lC

:A’t’lllkl ~’rilrrion is 111:11Ibis ilL.L’Cll”l’illCll 11(W SI1lNIIII c(msisl 1)1’lllil~llt” l(lSll(’illll lik lllilSlllil ilS distin-

puislml II? 111(’lJlilSlllil (hsily Ull(l kmllllWriitlllV. “llIr IN ~’rilcrilm is 111:1[llwsc’ cvcnls should nmplllv

filli Sf~ lilll~{”llllill S11’1’SSIlillilll(’lm. /\1111(111~11111~(lillilSCt L“CUllilillS il Iiltg(’ IIIII IIIR’I [llilL’L.Lml.’rillV(! 11(}W CV(?lll S.

il is I}?11[)111(’illlSilll 111~~V(”lllsin IIK”lSl{I!(lillil!it”lmhl(.:ls(lrl’111(.ills1)1”1111”Ilkill lllil~!llCliL- shmr ilLT(NS I!IC



0 2 4 6 a 1

Dynamic Pressure (nPa)

Fig. 3. The “reconnectioncfflciency”frr ificreasing solnr wind dynamic pressure (Scur~
and Rumwll, 1991).

magnetopuuse and miqpwtosheath pltisma parameters tire taken for euch magnetopause crossing.

3 GEOMAGNETIC ACTIVITY

Correlation studies of geomagnetic indices with ihe solar wind have prcviousl y Ix.wn used to determine

how the sl)lil~ whl controlsuctivity. In such studies the gcomugnetic index serves us a proxy measure

ot’[he physical proLcsswe desire to memme but cmmol. This puper focuses on [he results of a comelation

study using [he WI gemmJgnctic index to exiunine the functional form uf reconnection. IN order to use

this index usiI proxy for lhc reconncctiou pmcess.effects from viscous interactions tmddyrmmic pressure

IIuctutiticms must be removed. ‘Ile cffeu[s from non-reconnection phenonwna nre identifiwi by

(Iclermining heir functiontil form during times 01’northwurd IMF us (Icscrikd by Scmvy umi Rmwll
[ 19° I ]. A mcmurc uf fhc “rccmmcction efficiency” is foumi by cxmnining the increase in the m index

in itliliit)i] K) the increase in incoming IIUX (the sl)lilr wind velocity nmhiplied by Ihc Iicld nwgnitude

llUlgCllliiil Ill IIIG llliL •w~pmwc). When dlis is done d~c funmiontil dqcmlcllcc of IhC (m ii](lcx on the

cloch unglc uf IIW IM 1: is foumi M resemble k sin”’(fY2) function put for[h hy Pwnvmlf md Akmoji~
I I!1711]ill]ll ohm usd by odwrs l(;fm:d(~: wd., 19(X11.As SIIOWH in l;IgUrC 1. [his I’unclion suggcsIs dUJt

rmxmnrc[iwl ii[ Ihc IWWWWLIW is most cfllcitm[ when Ihc IMI: is liircc[cd soutl]wurd opposi[c in k

Ihmh’s dipole field. Wh!:U Ik IMI:ishurizon[:d (pcrpcmliculnr K) [hc tlipolc ii~iS) a mm-mm

rccmmruliim ulficicwy is intmrdl This slq!gcsls IIlill cil!m U lill’#C mqmclic shcur ill Ihc suhsoltir point

is ulllll’L’l’SSilry i’[)r lc:~=l)ll[lcc.li[)ll,[11;11rrc(mm:~violl lK’CIIIX il[ (IWI” Iotwlions W [IIC lllil~ll(”ll)lliillSC WhCl_C

Ihc shun’ is Im’gcr, 01”lllil~ Aurillg prri(ds of Uvcrilgc h(wil.l~lllill fields {K’L’ilSi’.Mlillsoulhwuul Iichls uri.sc
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Fig, 4, Thn observed numt)orofuccclcruted flowmfor 16”bins ofn) upstream IMF clock ungle, b) local
mngnctic ahcar.

id cuusc udivity. Our cmrcki[h s[udy C:IIIIIOI distinguish Ixmtwcm IINX pussibilitics.

Since rccmmccliml isdcpcndcnl on Ihc 10Cillplusll.~cnvir~~llllwnl iIs well iN the umgnelic shcimmchngdi

ill the Up!iIIWllll Solilrw ind phSlllilColl(!;f itJllSCINlkiilffcl”tlhC%Xolllwctil)ll Cfficicllcy”. ‘lllc Illti#llCIOSOllic

Much number is found 10 hi~vc II signihmt cffcr[ w high Mach numhcr. As shown in Figure 2 the

“wonncction dTicicncy ‘is found ;Omnwin C(]l~sttii~twit!l incrciv+ingMiIclI numbcruntil IIbOLItMm=7,5

where i~dccrm-scs silhi~[in[ii~llyt ‘lllis rlfcCt 1IM%result t’rnm ~-hilll~l~sin IhC mil~fi~iAcU~h kta with

il]crciising MiIuh ilUIIIIAVi.



Fig, 5, Magnotoshmth bctn ond Iocnl magnetic shcur for n) uII nmt!netolmuso crossings nnd b)
accelerated flow cwents,

4. MA(;NKTOPAUSE OIISIZRVATION!+”

A more direct I?IcIhod of dc[crmiuing. the functkmtil dcpemlcmx d’ rcc(,lillc~i~ull :11the miignctop:w.se

on vurious soldr wind illld shcuth parumclcrs is 10corrcliItc these pilrillllCtCrSwill) s:llcliitc ob!:ctvwions

of the khilv~(]-- of [he lllilpllC[k ficl:~ iIIIdl)l~sll]ii i~l1111(1llCilrlhC IilIigIIcIol)iIIIsc.Reuonncc[ion ~t the

lllilglle[OpUll:jC is ChilrilCtCriZCd by tllC cxis[cllcc 01 il nuqnwlic Iicld L’OlllpOllCHl llOllllill [0 Ihc hulldury

ilnd by Ihe ilCCt!14Nllli011 01 plil!illl:l:1S![ pilSSCSilCll~SSIIICl~~[lll(lilly. I:urllwmmc IIIC llMgllCU)pilll.SCis

cxpL.cIcd I(J tilkt~ IIIC t. OImIIIOt II ~~~lil[iotliildiscominui[y during rccmulcc[iml 11.t’ryCI ~11,, 19731. The.sc

signmurcs m CXpCCICdlo IN ~lCICCtilb!Cllwil~ (rem lhC ilC!tlillmerging silt. ‘1’hus Ihc ohscrvntion of Ail

ilLX’CIL!rilIC(!I-I(Wsilllpiy implies lhl rcc(lntwclkm hil S l:lkCll ~lil(’(’S(MIWWIN!IT011lhC Illilgllctopilllst .111

lhC t’icld Iincs king sillllplC(l IXll I1OI111’UCSSiWilV:It thC lot”illl~~ll(~f 1111’ Sl)iilJCL’1’ilt’l. I;or l*XillllplC,
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4 shows the dependence ot’ die occunence of ticcclwwmi flows tis observed by ISEE 2 on both the

upstreum Soliir wind IMF direction ad he kml magnetic shar m-oss the magnetopitu.sc. The

mxurrence me of accelerimxi flows is the rii[io of mugnctopause crossings with the ticcelermd flow
signature w [Ile ~oti~]nulnkr of m:]~wetoptiuse crossings in that parilmc[cr bin. The IMF clu-k angle is

measured using obscrviuions in Ihc upstrmm scdnr wind (ISEE 3 imd IMP H).The kxd magnetic shear

is the imgk Im[ween the field vecmrs ucross the miignetopiiuse bounchq. “Il]e functional dependence of

the occumencc of occeleril[ed flows is different from [IM[ found using the Cm index. The greatest

occurrcnct of wxelcrimxi lluws is slill for soudlword fields. bul il mm-z.cro occumcnce of ticceleraled

flows is found for twr[hwid IMF conditions M well. These two ilppitrclltly txmtritdkmry results may

ilris~ Imm ~liffcrenccs in [he siw ol’rccollllcc[i(lll”fllr nd]wilrd ill~(lsouIIIwml lMI:. Nl)rthwild lMF field
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lines may :nerge with mugnetospheric field lines that are alreitdy open, Such reconnection does not

incrmsc [he flux in the tnil, and does no[ Ihereby energize the nm,gnetosphcreits does reconnection of

southward fields, bu[ may still produce uccclerited flows. Them index is not expected [o be sensitive

to convection prockcd by merging cm[he high Itititude magnetopm.t.se.

The uccelermd tlow signiuum nmy beobserved some distance iIw:Iy from Ihc uctual site of reconnection.

Therefore, the shear mcuwtrctl itt the obscrvution site may differ from dmt iIt the point of merging.

Although low shear events m ob.served near the subsolar region. they uwy be the result of merging

mxmring ilt much higher latitudes. Perhitps the lIIN index ‘S l[l~k of sensitivity to high huimdc

recormcction, is the reason for fhe dissimilurily hc:ween the (W index and the iwelelutcd flow

dcpend”=nccm the IM F. Nevcr[hclcss, the functiw’wl dcpmknce of accclcrmcd flows ml locitl mitpetic

shear ilnplics thtit it Itirgc shc~r is not nccessuryfor rcconuccl ion to occur (.sceiIlso Gdill,q (JId, [ IWA)]),

‘Ehcse mmlls illt incon$istcm wilh itllli-pilrilllel tncrging I1lWICISwhich expect nmmncc[iml to ocmronly

where the Iickls i~~ IOCUIIy itnti-pmlkl. Anti -puridkl mrging modc!s arc IMWCXIon dle idea that [he field

sheitr III the poinl of mcrgillg is the domimml fiictur dcwminiug i( mq’ing illiliillcs. I:or cxumple, the

growth rillCS d’ mluin Currclll imlilbilitics. MK’h[Is IIIC Ictiritlg llIdC, i!rC greilksl when the field sheur

is kwgc. These insmbililics m dmugh 10 lx! ii precursor 10 merging. The fiict llml merging occurs for a

wide mngc 1)( !icld slwnr llliIy imliu:llr 111:11olhcr filctors SIIL’11[IS[IK ]JlOSlllilIwlti or rcl:uivc How speed
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reversal in V. across magnetopause.

across the boundary may uffect the initiation of merging.

One of the plasmu parameters in the sheath that is expected to affect reconnection is betu, the ratio of the

plasma [hermal pressure to nxtgnetk pressure. Its effect on accelerated flows has been observed by

Puschmuntl rr d. [ 1986]. Gdit:,< w d. [ 19901, however, obsewed no dependence of the ratio of

measured to predicted velocity chimge itcross the magne:opimse on beta in their study of plasma flow

reversals, Magnetopnuse crossing events and those with accelerated flows arc plotted in relation to local

magnetic shenr imd ion beta in Figure 5. The plasnw beta is metisw’cd in the sheuth outside the

magnetopausc. It cim be seen thut itccelcrakd tlows occur over a wide rilllge of bCtil as well as shear. In

Figure t5we examine the om.mwce rote of acceleritted flows with increasing pliismii beta. As the beta

increases the occumcnce riite of ilcceleriited flows decreases. Despite this dependence. most accelerated

tlow evenrs occur for moderiite beta conditions since the petik of the distributiurl il~ u function of beta

is centered around/3=2. Figure 7 exwnincs k relationship hctwtxxt bc[u i~[d local mtignetic shear when

ircceleratecl flows iiit observed. Acceleriited flows observed when the shew is srntill generally occur

during low mtignctodlcath bctiI. The Iargc ShCill’cvwlts ilrc not its rcswictcd ill IICtil, This implies that a

low n]agnetoshetith beta is ncccss:wy for low shew rccwmcction,

The occurrence of wxclerakxl Ilows m ii function d’ S(lliWzenith angle is plotkxi in Figure H, ‘Ille

Wcurrcncc rillC is grca[cst War’ the subsuiar poinl. “1’hismay he duc to the Iwgcr dyrmmic pressure and

stagnirtion ot’ plasm:] llCilr Ilk’ How, A direct cxaminiltion O! tlw u(fecl of ~iyllilllliC pressure on

reconncctiort hiIs not been dolw duc [Othe lil~k tit’sut’ficicllt upstrenm pktsIn:I I.liitil.I Iowmwr. in the future

we mily usc illl in!crrcd llpSlrCillll pressure derived from [IIClllil~llCIOIJilllSC 10caiiutl d field nlagnitude.

The higher oucurnmcc rLltCof ilUCelCriltCd I1OWS ncdr thC lllii~llCttJpililSC Nsc iigrcc with [hc subsdiir



directed due south [Crook-, 19791.

Ret mnection has been previously found to occur not only neur the subsolar point but also far

uway from the subsolur point both at high latitudes [Coslin,q er al.. 1991 ] imd m lower latitudes along the

tail flitnks [Gosling ef d.. 19861. The high-hititude reconnection events tie place on open magneto-

sphenc field lines. These events are of large local magnetic shear. Thus, uway from the subsolar point.

where the tlow is no longer stiignmd nnd the pressure against the boundiuy is less. a hrge field shear

becomes a more importtmt fiictor for the occurrence of reconnection. Figure 9 shows the location and

flow direction of the accelerated flow events in the y-: GSM plane. Although most of the vectors radiate

tiway from the subsolar point and the equutor, several of these events are indicative of reconnection

occurring away from the cquamr. These events are characterized by a reversal of the tlow in the z-GSM

direction as the spacecraft triiverses the mtignetopause. According to previous results we expect these

events to b of large sheur or low beta since they occur iIway from the more ideul conditions of the

subsolar point. If merging usuidly occurs over some tinite length in the equatorial region, then the

accelerated flows which occur away from dle equulor may indicate tlmt the merging line tilts (Smmvup,

1Y74). This X-1ine tilt may be in response to changes in the IMF dirxtion.

5. CONCLUSIONS”

This exitminmiofi of the functionitl depndence of the Um index and dityside reconnection hits revealed

important results useful in predicting geomagnetic activity. Accelerated I1OWSare found to occur over

a v. ide riingc of upstreiun lMF clock itngles imd IOGII magnetic shear. Accelerated flows observed with

low shew occur only when the mitgnntosheuth beta is low, A high nmgnelosheath betit decreit.sesthe

occurrence riite of uccelermcd flows Tlw subsolar point is the usuiIl locution for reconnection. However

reconnection con occur iIway from Ihc subsokmqutitor when the Ioctil sh~ilr ishigh ml the mitgnetoshea?h

beta is sufficiently low.
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