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TokoBbIW KNKH cybbypun (SCW) — mogenu, ncropus.

MIMeeT [OMryto MCTOPHIO: Field-cligned
- currents

Birkeland 1903 — npegnonoxun cywectsoBaHne NpoAofbHbIX
TOKOB;

McPherron et. al. 1973 — KoHUenTyanbHasa Mogersb.
KonnyecTtBeHHblE MOAENN:

Horning et. al. 1974 — mogenb umcnonbaylowasa AUMoribHbIE
MarHWTHbIE CUIIOBblE JIMHUMM, HO He onucbiBana M/pHble

apekTbl;

Vasyliev et. al. 1986 — npoBonoyHas mogenb C pearibHbIMU
CUINMOBBIMW  JIMHUAMW; _ NNOXO  NapameTpu3oBaHa,  He
npegHasHavyeHa ans pacyérta Has3eMHbIX BO3MYLLEHWN.

Tsyganenko 1997 — mogernb NocTpoeHHas MmaremMaTtn4yeckumMmm
meTtogamu. TpyoHO napameTpu3oBatb W O4eHb  rpybo
oLeHMBana Ha3eMHy 4acTb BO3MYLLEHUN;

. Tsyganenko 2009 - wmogenb wucnonb3ywlias pearnbHble
CWNOBbIE NIMHUN C TOKAMW KOHEYHOW TOSMLUMHbI; NpurogHa Ans
KONMNYECTBEHHbIX A?acquos Kak B WOHOChepe Tak M B
marHutocgepe (V.A. Sereev, JGR, 2011)

Dipote Fieid-Aligned Currenl

Model of Subslorm Expansion

Magnefic Perlurbolioa
i?




Substorm Current Wedge component of magnetospheric
model (Sergeev et al. JGR, 2011)

Spread-out wire-type model with realistic field-
line finite-thickness FACs — to accurately represent
both magnetospheric and ionospheric observations

Input parameters for model : Iscw , Pw, Pe -
SCW total current and longitudes (from ground
magn. observations);

RT — distance to current disruption; RCF — field
line stretching (T89) - (from spacecraft
observations) ; current spread parameter
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Midlatitude Input for TW09 model.
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Dependence of ratio H ., /H,,,4 at GOES (6.6 Re)
(Sergeev et al, JGR, 2011)

on the stretching parameter (RCF) on the substorm time

22 substorms
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Goals of this study

Confirm the additional R2-like loop component of the Substorm
Current Wedge and identify its location during substorm
dipolarizations based on

coordinated observations of GOES u THEMIS spacecraft
during substorm dipolarizations using :

< Radial conjunction of 5-6 SC;

¢ Statistical relationship

between dipolarization
amplitudes at THEMIS (~11Re)
and GOES (6.6Re)




Radial conjunction 2009/04/08 ~08:50UT
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Dipolarizations at radial pairs
THEMIS-GOES (11-6.6Re)

R2 locations depending on GOES Bz0

BZTHm [ BZGOES

16 events used in statistics
_3-min interval plotting

| _ [Xgol > 6.6 Re, Bzo®OFS ~ 70-100 nT;
1 Average Ratio : * |Xgol ~6.6Re under Bzo®OFS ~ 65-70 n
during event * |Xgy| < 6.6 Reunder Bz0o®©FS < 65 nT;
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Dependence of ratio H ., /H,,,4 at GOES (6.6 Re)
(Sergeev et al, JGR, 2011)

on the stretching parameter (RCF) on the substorm time

22 substorms
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Interpretation of R2 component of the SCW

Birn et al, 1999, 2011; Yang et al 2011:

R2-like currents are generated in the frontal part of

the flow burst (reconnection exaust, bubble) when

reaching the inner region with strong-B gradient ;
formed in addition to basic (R1) component

arising at the edges of flow burst

Courtesy J.Yang RiceU \} Flow Burst

Pressure distribution

Work In progress...
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* Iscw > 0.05-0.25 Mamp;
* Iscw ™~ 0.3-0.5 MAmp;
* Iscw > 0.5 Mamp;
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3aknyeHns

[ToaTBepKaeHo cyLecTBOBaHME OOMOSTHNUTENBHOrO afieMeHTa CUCTEMDI
ToKoBOro knunHa (SCW) B6rm3u BHYTPEHHEN rpaHnLbl Ma3MeHHOro Cros
(FC).

AHann3 amnnnuTyg MarHUTHbIX BO3MYLLEHUN dBZrHems / dBZcoes MOATBEPANIT
CYLLLECTBOBaAHME TOKa C yTpa Ha Bedep Tvna R2, KoTopbi obpasyeTcs:

3a reocTtaumnoHapHomn opbuton Xgsm > -6.6Re B nepunoabl cs1abo-803My U EHHbIX CODLITUN:
Iscw > 0.05 - 0.25 Mamp, Bzo ~ 80-100 nT;

B panoHe reoctaumoHapHon opoutel (Xgsm ~ 5.5-6.5 Re) B nepuoabl cpedHe-803My W EHHbIX
cobbimuu: Iscw ~ 0.3-0.5 MAmp, Bzo ~ 55-70 nT;

Ha paccTosHuAax Xgsm < -5.5Re B nepuoabl cusibHO-803MYyWEHHbLIX CObbIMUU:
Iscw > 0.5 Mamp, Bzo ~ 30-55 nT;

AHanua otaenbHoro cobbitns 2009/04/08 nokasbiBaeT (NOATBEPXKAAET), YTO B nepuoabl criabbix
goamyuwieHut (BZo ~ 80-100 nT, Iscw ~ 0.05 — 0.25 MAmp) akBaTopuanbHas 4acTb TOKOBOIO
KNMHa 30HbI 2 HAaXoAuTCS 3a reocTaumoHapHom opbuton B panoHe Xgsm ~ 7 Re.

CyulecTByeT cuctemaTmnyeckasi 3aBMCUMOCTb dBZtremis / dBZcoes OT BPEMEHM
B3pbIBHOM (pa3bl cybOypu, YTO B CBOKO ovepeab MOXeT obycnasnmBaTbCS
paguanbHbIM OABUMXEHUEM 3KBATOPManbHOW YaCT TOKOBOIO KIMHA.



3aBMcuMmocCTb H_ /H_ ., OT KOH(PUrypauum MarHMTHbIX CUNOBbIX
NINHUN

OOnacThL IRNONN3aNMK OTOABUracTCH B XBOCT
cxoxaenue otnomenus H /H, 4 k eaunnne.

HOBS / HMOD

| | | ’ r

0 2 4 6 8



Moaenb TokoBoro knmHa cyooypmu (TW09,Sergeev et al, JGR, 2011)

Mogenb KapkacHoro Turna C  TOKaMU KOHEYHOW

TOMLWMHBLI, TEKYLWMMU MO  pearnbHbiM  CUIIOBbIM gy LB 1A

NUHUAM - NpurofHa Ans pacyeToB Kak B MOHocdepe, Tak U1 eV 3
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RT - nonoxeHue obnactu paspylleHnss  Toka; mpebyem
orpederneHus ro criymHUKO8bIM OaHHbIM
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RCF - «koHTponupyeT BbITAHYTOCTb CUIMOBbLIX NUHWUIA B

mogenun T89; mpebyem onpederneHus Mo CrymMHUKO8bIM
aaf,le,M i P 4 Mnockoctb YZ

D :~B"2y 3emnu, Ho <2Re Ha ra15Re.
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SCW = IGRF + T89 MnockocTb XZ




