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POLEW’ARD LEAPING AURORAS. THE SUBSTORhl EXPANSW1 AND RECOVERY
PHASES AND TiiE RECOVERY OF THE PLASMA SHEET

E. ii’. Honm

Lua Alamcu Sationu Laboralort

.\ BSTMCT

Tho ●uroml molrona ●nd ~awrrwc chin- Lhnt characwrlze
Fhe mrtmtorm s ●xmnuve phue. m~mum cprxn. mu rVCOVWV
nmw ● re UIKUW In the context 0( :hair puamble as-mtlorrs
with the arooout and. wpama,llv, the recoverv 01 the mn~oetomd
;~iaama MI-I. f’he ewdemm Lhm tl,era mav be an moramamlv

. udderr l-me WrWd ●xruraroaor displuemaat I a poieward kwP I
d tk ●iecwo~t ●nd the mworu st ha ●xpamawa pherecowrv
phaw tranwma 10 daambed. rhe claw ~emporwl ~arxmtlon O(
I heu smrmrr- with the recovcrv O( the plaamt sham. obrerwd on
muy rxcu.om. su~~ts ● cmraai relauormhip Iretwvm wAraLorm
mumum cooch ●nd rmwarv ph~ oa ~he awe haad ●nd plaama
shw retxrverv rm tte other.

1. [NTRODU~TION

1 TIIE S[.llSTOfiM”S EXPANSIVE PHASE.
\;~XISf[’M EPOC;[ .ISD RECOVERY PIIASE

\ onmarv Irature oi the ●rrorsl suostorm I- th~ dvrmmlm d the
.Iumra,l ●rcs WIUCk IS MMllklCU J)arllCUIU~V m Lhe faat ~
matram O( the ●rcs rlurrq lIK •x~ve phwn aa they CM the
●urocml bul~ thst can retch poiaward 10 M dvgren Iatltadw iu
:Imm of WI rnmuw or am I’ha9e numbam Imply an ●ver- *
ward speed of about 1 Iimlm. bul mmamtmun apado rsn@wg
Up to 10 km/m have beew mkmed. ●.q., from dtort-llvd spik
of aarwral ionaphenc abeocptroa mesmrrad with nurow.~ Wm.
Iex- I Ref. I). Thaee km pokward mouorw of tha UIMCM dwrhg
theexpaomve ph~ wranot ~x ~/BJ rfrlftmauonsiwhkb d
raqurw ●n eaJtwud akmc kid. ~. in he ionmphem) bat aawr
●m u Lha Iorrmphmlc field. which IS wm~wmd during the-h
PI.* pracedm~ the ●xpamva phssm mmwmc wvmwud (Rd. 2.
Ref. J). Thmt IS. ihe arcs sdvaace P&wad through M ITke
piaams which it ffowm~ qrmorwmd, h II hvpahmwd imRd. 4
Ihu ~he pcrieward mrrgmK src mav bv camecmd 10 an ~ra
r- m Ihc plmmm them. mg,. ● m~aauc neutrai Iirm. ~h~ is
movmg Iadward md \hus connactmg muweucallv wllh imc~
ln~ly hmher Imhtudas. I SIII@ lhhl .he nmnral IIIW n~ ~ be
mown- ladward, “rhe pr.-ntlv more acceptable pIcwN. u w

ward from tkth thrauchout lh~ FSPUCIW phaaa and fiald Uwa
(MM IacreuJm lntmud~ barrrg convected mto ~he neutrwl UM by
I ht wrv dcctrlc flvld that IS ctInvwtI,Ig tlrmr fwl quWwMd

I hroegh ih~ Iorrmphmc plums, I
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F@UW X. i\n aurod arc ●t ths murmum wporhd~ subs-m ud
cxmrmnl word mm. magowuc records [f- M, 7)
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l“IcurF J ( ‘ulke, Aleaha Reorrre8aelw r~ora mu dma [rem MEE 2
,Iurmg ● mhstorm on Aprd il. IWJ. “l”lwl!i EE 2 data
,nclud@ H.. the plaama wn trmmrm ●l pkma m IIow
v-mm. rlre ISEE 2 Ioram.rn IR mvmr at ~h~ M}.:om
: horn l@f, #l.

1 I Ilt .\l Ilollltl. “.I”IIS”I’OMM\\I~ I Ill: 1’1 \’lxlA \llttT
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Fi~ure +. .\verud rwords d normalwd AL index b d.how m.
tmvah cemored on tlmee wheo plwma obeet •~pauke
*em obaervvd with VFla sawililee m lft RR ci:colu. W
inciin-tlon orbits I from Ilef. 9).

from ●n mrcrah I@irrq a corrstanl local ume paLh awr l~aoada aad
.\luk whda m l“F4a mmlllle. IS KF in lh~ mamaemd. c-
I ho plaam~ IIIVQt al the came ioral Lime. ~IAnSwbmormsoccurred

.Iurmg the ●Bmlmem ●ria, III cacn on-. ● ramd Polewtrd ●ew
.Im oi auroran mom A- a M- to A- > W rmneldd WoIIhpkma
sh- rmovmv. ,\lao. nexallw maenellc baw MM al lhe bi@
Iatmrda m~tlon 13aket Laka I & = i.l”~ cmncldent With the two
phama sheet remverIea. Ilrm both lIw wow awd the dectmmt
,.xpavmn~ suddenly. iniiitied ramd poieward momms ( po&w@
l-l ) in asaomawa with plwma oheet Woverv, rho rwemke
01 Wolcott rf al. alea tell Mi oomethm~ atmwl the nalum of k
NImrai mbatorm “o mammum ●poch and how It in macti. The
Inlml brightenm~ of UIOaumru 10thmr firal mbotwm occmed In
the latitude rm~ A- a ri’P tnW and wllhin 10 mmuta bri@t
.+umma had spread to & = ;OO, Themalier. for ●bout 75 mismtu
hrinht mrmru prevar~ ow tho lMI@e r~um A- a d2’ to 6#9,
We. wmhir~ OM or Iwn mmuwe, CIXOCKIFIUwith plums tti
recovarv, rhe brizhl auroru ~ppeared polawmd of the arrp&e.
,.~~din~ (rcm A- = ri9° In > ;.”Ia. “rhu~. Ihm mammom ●poeh
wwe Boc altwned hy ~t~adv poleward proareemon WI I he au-
hul~, M hv ● mruden ‘“,~ppeararm Of ●umru nl blg~ @w*

Ia\tludee. I.e.. bv ● prrIwmd lemBm lhc ●uroma.
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ti~ure rr. .\}w~e normdlzed AL index for n.hour lnwrv~ls wr-
Iwed on IIIQ onsel tlmee 01 H? Suulh Pole rmmemr
,~wnts I ht}lld turn I and for rl.hour mmrvals rmrtwwi on

I he sam~ Ilmee minus 24 hours Idaahed rurwl. Surnh
P+ wna in the ZIW-O:llM MLT range Itw RII ●vmws
fr~m Hd, 12),

.I rllE \’lE~V I’ttOVll)tl) IIY (; IA)IJAL
\URORP L 1MAGER%

--1

Fiqme i, I’IUII of neomuuetlc II or K component I solid curmh
South Pole W-M H; rlomwer mud (dottal curvu h d
pleam ~heet (J.keV dectroa rfux I dded curvw I br
!-hour ln~ervals ●compuunx ●mhl of the SoUth Ma
rlomwier evwm. Ulack dois mthc-te tlmea of P12 pulse
I Iont m mid-latitude u~llons I Imm Ref. 12 L
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FiSum n. xlunetIc record- hrrm urroral am. and polar caD sta.
I maa kr Novmnkr d. 1!)81. Lwai muwwilc midnight

M each stallon m indicated bv M f from Ref. 131,

,! \\ll II” Ixl”l I“l:xf’1.$i l’1.,\sMA \ll Kl:T \\l)
.I’ll!i”lollil 111,(.ov} N}’”
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FiCurw W, !kquencw of 12 consecuun fakw cnlot mrroral im~ 04

I ha b3;,7. wm ●mmon he of 01 during 0714-0840 UT
on Nuvwmbw X. IWI. l“l~iveraal tmre Ior lha -m.

nmg 0[ the 12 mm telernatcrmg permd frrr each lmqa
In provided. #\l the bottom In lhe AL inrlrs wdr Iina
Indlcatmg Lhc nnan Mm- and Mwrwmrmg parroda OJ
Al th@ mrum I ●rlaptmi hnm M. I I 1,
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Figure IU. .\\vrmee normatixad AL index for ~-hour intervnle reru
11.w on the onml Ilm= oi dwen Soudr pole nome

‘rr cwnts I did curve I auu 01’ m iurther sucn ●wrla
daaheo curvel.

.,fer~ South Pole rlometer ●vml. rcactred its peu near Lhe ume
ili the ●wm anu then mhaided dururg Ihe next hour. floth qraum

I-11 ●nd 1? 21 ) displ~~ the smne brhavmr. he super-
qmch ●navam oi IMF 17z, shown wparuelv for the twn croup-
III Figure 11. cxtubit mmwwhat different bchavror. but neither of.
(me R cksr Iurhcatlon oi a causaLIve Iniluenee oi the I\ IF. This
praiimmarv Inwmmauon doa not seem LOsupporl rhe idea. fur
*xampie, thal ● sudden northwhrd turrtmc oi the IMF reducee the
Inpul 01 wremv 10 the macawumphere. cawing the mWet~Pne~
.,uadeniv lrr mrax 10 Its non-aubatorm amle.

i ‘igure II, ,\ $@rnae nurmbked ~#;$M wmpanenl Of the lnl@rpkt-

~~{arv m-netlc field for +hrmr intervals cmrtmd rm lh~
lmaet tlm~ of ehwr ,50uIh PIIIP rlomewr FWIIM I did
I urvel ●nd of tmr iurther surh ●wnw idaahed rurve).

: SUMhl AHY ASI) (’f)S(’l.~SIONS

‘xmsc~Illnl llIr anruras tiIItrIIIII unnrrco J :,,,i,.wnrt[ I(.,IU ,IIS(I ~IM

.mous nlwrval mm mwnuiw III I IIIS 1).lpvr :11,111JI,. I WI I IIL,V ,10,

i: +*ms lIhvl\ rlla~ 11111uomwara IMI) III I ill, .i, itor, w ,.arrws tnc

lumral suwxlorrn ro 11s maximum rporn.

:! h=- b~fl Irguti bv manv pmplc IF c,, iiv(. III I IIltt [k normal

mouon oi the auroras Lhmumrou[ IIIr rxnanbli II II IImie M nnmwara
.IIIU that I he so-ceded parewaru Ivau IS III* I morr III I IIC same. Ilut
I hat ●rgument muor~s lhe lrulv rrmar~iriu i.wl I IIa L IIIC urinal
;mlawnrd manon a~ expanalw rrmea oIIsm 1~ nccomparved Irv a
drop~ut oi tire maamh ahm~. wmle the nnai Pnlewara mauon.
‘he poleward leap. lb xccompamed bv a rwcovery ni I he plaama
.nm. The recoverv O( the plasma tiimm II imlieveri ra be due

in tailward retresl of lhe suoetorm neutral Iirw. \Vhv Ihm ph~
uameaon Ie xccompamd. at the earth. hv mradea hrrt her poked
mouorr af the mrroral mrbstorm phartomenan 1~ nol Iullv vndez.
.Ioad. IL probxblv hxa to da wuh an mlbal~nce of canwuon
ram of Iabe field Iiaae mto the retrextmg rerrmnectlan rqon aad
II( their feet throrqh the ioaaphere.
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