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MULTISCALE ASYMMETRIC CURRENT SHEETS
IN COLLISIONLESS MAGNETOSPHERIC PLASMA

L.M. Zelenyi, Kh.V. Malova, V.Yu. Popov, D.Sh. Delcourt, A.A. Petrukovich, A.V. Runov

PaccMOTpeHa caMOCOTIACOBAHHAS MOJE/ b AHH3OTPOMHONO TOHKOrO TOKOBOTO CIIOA € OJHHM HCTOUHHKOM. [Tokasano, 4TC
HECHMMETPHYHOE PABHOBECHOE PELIEHHE CYIIECTBYET. IMEKTPOCTATHIECKHE 3(exTsl Mano BIHAIOT Ha GopMUpoBaHns Npodu-

JIst TOKOBOTQ CllOA.

A self-consistent model of anisotropic thin current sheet with one source has been considered. Asymmetric equilibrium
solution has been proved to exist. Electrostatic effects have been shown to influence formation of a current sheet profile

insignificantly.

Hamepenus cnytHukoB ISEE-12, Geotail u Cluster
[1, 2] nokaszanu, yto ToHKHe ToKoBBIE cnov (TTC) B Mar-
HHTOC(EPHOM XBOCTE CHJILHO OTIMYAIOTCA OT KIaccHie-
CKHX M30TPOIHBIX CIOEB, B YaCTHOCTH, MOTYT UMEThL He-
CHMMETPHYHBIE TIPOGMIN IOTHOCTH ToKa. Heobxomnmo
OTBETUTH Ha BOMNPOCH, KakWe (aKTOpbl OMpPEAesAoT
ACHMMETPHIO TOKOBBIX NMPOQHIEH, M MOXKET Jin OHa ObITh
BbI3BAHA ECTECTBEHHBIMH (QIyKTyalMsAMM TUIA3MEHHBIX
UCTOYHUKOB. g 3Toro Oblla HCIONL3OBAHA MOZIENb
AHM3OTPONHOTO TOKOBOTO c10A [3] C OMHHM IUTA3MEHHBIM
HCTOUHHMKOM B CEBEPHOM MOJyIIapHH, MOIUDHLMPOBAH-
HaA ¢ YUETOM INEKTPOCTATHYECKHX 3eKToB.

B neifrpansHoit o6nacth TTC TpaekTOpHH HOHOB
NPeACTABNAIOT CODO0H OTPE3KH MEAHAPOBLIX OpOWT,
NonepeMeHHo TepeceKkarollue MIOCKOCTE TOKOBOTO
ciaosa. IMocne B3auMoAeHcTBUA ¢ TOKOBBIM CJIOEM,
YaCTHLA MOXET OTPA3HUTHLCA OT HErO H YHTH B CTOPO-
HY MCTOYHMKA, & MOKET NPOCIeN0oRaTh Ha MPOTHBO-
MON0KHYIO CTOPOHY. B MOAETH paccMOTpeH cBOOO/-
HBIM MapaMeTp r, OMMCBIBAKLIMH BEPOATHOCTb OTpa-
JKEHHA 4acTHL B CTOPOHY MCTOYHMKA muasmbl. PyHK-
LMK pachpejcNieHHs HOHOB B CEBEPHOM M IOMHOM
MOJTYIIAPUH UMEET BHIL:

Jieeo :{

1= £, mpu v, <0,
|lz=0 fj;n, V” > 0

HarpaBieHue NOTOKOB IUIa3MBbl 10 M TOCIE B3aHMO-
neiicteud ¢ TC, n3obpakeHs! Ha puc. 1.

YycneHHO HalifieHb! paBHOBECHbIE PELIEHHS 3alauH B
IIMPOKOM AMarasoHe U3MeHeHus napametpa » ot 0 10 0.7
mpu (PUKCHPOBAHHOM & =v, /v, =1. Puc. 2 neMoHcTpH-

(1=7)f., mpu v, <0,
0, v, >0.

(1)

pyeT paBHOBECHBIE NMPOMMIA MUIOTHOCTH IU1A3MbI, KOTO-
pble cuMMeTpudHEL IpH # = 0. TIpodmin MIoTHOCTH TOKa
MOKA3aHbl Ha pHC. 3, HA KOTOPLIX 3aMETHO IMPOABJIE-
HHE aCUMMETPHH «CEBEP-FON», 00YCIOBNEHHON BIMAHHEM
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B
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Puc. 1. Cxema pacnpefefedns Najaioliero, 0TpaXxeHHoro
1 MpenoMIeHHOro noTokoB miasmel soauzn TTC,
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Puc. 2. [1A0THOCTD NNa3Mbl KaK (PyHKLHUS HOPMUPOBAHHO#M
Ha MOHHBI rupopazuyc Z-koopauHarel (C) B HECUMMETpHY-
Hom TTC. OGo3HaueHO MONONKEHHE HCTOYHHKA MJIa3MBl B
CepepHOM MOTYLIAPUH.
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Puc. 3. CamocornacoBaHHble TIPoQHIM MArHUTHOTO NOJA
kaK (yuxima 6GespasMepHoi { KOOpAWHATHL ANA 3HAYEHHI
koduumenTa orpaxkenus ot 0 no 0.7 ¢ marom 0.1.
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Puc. 4. To xe ans npoduis mnotHoctr Toka B TTC.




Mnozomacumabrovle acumMmempuyHvle MoxKogvle C1oU 6 6eccmonKHOBUMENbHOU MaaHumocc[)epnoﬁ niasme

JHAMArHUTHBIX TOKOB Ha CTOPOHE MCTOYHMKA IUIasMbl. B
LEHTPE TOKOBOI'O CJOSI BBUIENAIOTCS Y3KHE SJICKTPOHHbIE
TOKH, BJIOYKEHHBIE B 60Jiee IMPOKMA POTOHHBIN TOK.

TIpoduiu HOPMMPOBAHHOTO MarHUTHOTO oISt (pHC. 4)
JEMOHCTPHPYIOT aCUMMETPHIO NPAaBOTO M JIEBOTO (iaH-
rop. CpaBHeHHe ¢ MOIENbIO [3] MokKaspiBaeT, 4TO y4eT
3MEKTPOHHBIX TOKOB IPAKTHYECKH HE BIUAET Ha Gopmu-
pOBaHHe aCUMMETPUIHBIX TOKOBBIX CITOCB.

Pesynerathl Mojenuposanus TTC ¢ HecnmMmeTpHy-
HBIMM MCTOYHHUKAMH TUIa3Mbl CBUAETENLCTBYIOT O TOM,
4to BepTHKaipHOoe cMemenne TTC Benencrsue u3me-
HeHMs OanaHca JaBjeHHsT MOXET ObITb NPUIHHON
«(IaNIUHrOBBIXY [4] Komebanuit C10s N3-3a €CTECTBEH-
HBIX MPOCTPAHCTBEHHBIX M BPEMEHHBIX (IyKTyaLHii
HCTOYHMKOB IIa3Mbl B JI0JITX MarHUTOCHEPHI.
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