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O CTPYKTYPE BO3MYIIEHHONU MATHUTOC®EPHI

JI.JIazyTun

HUU Aoepuon @uzuxu, Mockoseckuii I'ocyoapcmeennwtii Ynueepcumem
um. Jlomonocoea (Kocm.Hccn. N5, 2004)

OO6nacTe KBa3u3axBaTa Ha HOYHOH CTOPOHE BO3MYIICHHON MarHutocheps! B OONBIIMHCTBE
Mojenei MO0 BOBCE OTCYTCTBYET, JHOO CIMBACTCS C IUIa3MEHHBIM CJIOEM XBOCTa
Mmarautocgepsl. Bmecre ¢ Tem, 3TO IBe pa3nuuHbIe 00JACTH, U MO TOMOJIOTMH MAarHUTHOTO
HOoJs, ¥ MO XapakTepy MABIKCHHUS 3apsDKEHHBIX dacTull. bomee Toro, mmMeHHO o0macTh
KBa3M3axBaTa COIpPSDKEHA C 30HOW AaKTHBHBIX (OPM TOJSAPHBIX CHUSHHMA, T.€. MOXET

Ha3bIBaThCS aBPOPATBLHON MarHUTOC(Epoi.

Mopenu MarHutoc(epsl, B KOTOPBIX XBOCTOBBIE CTPYKTYPbl MAarHUTHOTO TMOJISI MPUMBIKAIOT
HETIOCPEJCTBEHHO K TpaHUWIle CTAaOMJIBHOTO 3axBaTa, B YAaCTHOCTH MOJENb "HM30TPOITHON

rpaHulbl', OCHOBAaHBI Ha

OIIMOOYHBIX

npeanocbuikax. [loHMmanue  mpoueccos

MarHuTocepHbIX CyOOyph M MAarHUTHBIX Oyph 3aBHCHUT OT MPABHJIBHOTO TMPEIACTABICHHS O

CTPYKTYPY MarHMUTOC(EpHI.

BBEJIEHHE

Kazanoce Obl, KoHQUrypanus MarHuToc(epbl AaBHO U
OCHOBATEJIbHO M3YY€HA, II0 KpailHel Mepe, 110 OCHOBHBIM,
KPYITHOMACIITAOHBIM, CTPYKTYPHBIM OOpa3oBaHHsIM, U
pasHorjacusi [JaBHO JOJDKHBI ObuUlM OBl  yCTpaHEHBI
aHaJIM30M SKCIIEPUMEHTAJbHBIX (pakToB. TeM He MeHee,
eCTh OfHa 00JacTh, KOTOpas WTHOPHPYETCS BO MHOTHUX
MarHUTOCEpPHBIX ~ MOJENAX,  YTO  MOPUBOOUT K
TEPMHUHOJIOTUYECKON TyTaHMLE M B KOHEYHOM MTOTE
BBI3BIBAET MCKKEHHOE MPEACTaBICHHE O MPOMCXOAIINX
B MarHuToc(epe nporeccax. Peus uaer o HOUHO obnacTH
kBasu3axBara (OK3), oOpa3zoBaHMH, pacmonoXeHHOM
MEX]ly TPaHHUIEH CTaOMILHOTO
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Puc 1. Cmpyxmypa macnumocghepul

3axBata (I'C3) u xBocTOM marautochepst (puc 1).
Ilo cTpykType MarHuTHOro MOJS MO MOMYJISLUU
YaCTHIl U WX JWHAMHUKE 00JacTh KBa3u3axBaTa pe3KO
OTIIMYAETCSI OT XBOCTAa MarHUTOC(EPHI, C KOTOPHIM €€
4acTO OTOXAECTBISIIOT. B paHHWX paborax 001acTh
KBa3u3axBaTa JEUCTBUTEIBHO pPacCMaTpUBANIACh Kak
CaMOCTOsTEIbHAS, ee Ha3bIBAITN 00J1aCTBIO
HEYCTOMYMBOW pajualiii, HOYHBIM KaclioM, B JIaBHEH
MOHOTpaUi aBTOpa TNpEAJIarajloch HANUMEHOBAHHE
«aBpopanbHas MarHurochepa» [1]. Korma xe
O’bpatien [2], KOTOpBIHi OBUT aBTOPOM ITOW CXEMHI,
OOBEIMHWUII TTO]T HA3BaHWUEM «ABPOpPAJbHAS pajlHalivsi»
HOYHOW Kacll W IJIa3MEHHBIM CIIOH, Y4TOOBI BBIJCIUTH



001acTh, TA€ 3HAYHUTENBHBIC IIOTOKU 3apSHKEHHBIX
YaCTHUI[ TIOSBISIOTCS JIMIIb JMU30AHYECKU, B OTIHYUE
or obnacti crabuinpbHOro 3axpara. OH TpU ITOM
TFOBOPHJI O Pa3IMYHOMN TOIMOJIOTHH THX JIBYX 00jacTei,
OJTHAKO 3Ta OTOBOpKa 3a0BIBAIOTCS npu
MHOT'OYHCJIICHHBIX IMOBTOpax 50058 MOIII/I(bI/IKaIII/ISIX
mozenu O’bpatiena.

B Hame BpemMs NOHUMaHHWE TOrO, 4YTO AaKTHBHBIC
MpOIeCCHl CyOO0ypH TPOTEKAIOT HE TONBKO MU HE
CTOJIBKO B XBOCTEC MaI‘HI/ITOC(l)epI)I, HO HMCHHO Ha
3aMKHYTBIX KBa3HJIUMOIBHBIX CHIIOBBIX JIMHUSX, CTAJIO
BceoOmmM. OOHAKO  TEPMUHOJIOTHS ocranack
MPEXHEN, U TTPU OMUCAHUU TTPOLIECCOB, MPOUCKOALIUX
B 00J1aCTH KBa3W3axBara, MPUMEHSIOTCS HAUMEHOBAHHMS
HEYeTKHe, JIM0O He OTpaxaromue (U3UYECKOH CyTH,
HanpuMmep, reocTallioOHapHas  Oo0JacTh  WIIH
BHYTpPEeHHsIE MarHutTocdepa, JubO ee HCKaxarollue,
HanpuMep «IEHTPAIBHBIA TUIA3MEHHBINH CJIOH XBOCTa
Maraurochepsi».

Heno, omgHako, HE TOIBKO B  TEPMHHOJIOTHH,
COXPAaHSIOTCS. HEBEPHBIC NMPEACTABICHUS O T'€OMETPUU
BO3MYIIICHHOH MarHurocepsl M O Mpoleccax,
dbopmupyrommx ~ oHyr0 reoMerpmio. OmHO W3
YCTOMUYMBBIX 3a0MyXJAEHUH — O TaK Ha3bIBAEMOM
«M30TPOMHON TpaHUIIEe) 3aXBAUYCHHBIX IIPOTOHOB Kak
00 MHIUKATOpE IMepexoja K «XBOCTOBOH » CTPYKType
MarHUTHOIO TIOJS B HOYHOM CEKTOpE cpa3y oOT
IpaHuUIlbl CTAOMIIBHOTO 3aXBaTa.

O I'PAHMIIE BHEIIHEI'O PAIMAITMOHHOI'O
HOsACA

IIpocyeTsl M30TPONHONM I'PAHMIBI. 3HauUTENBHOE
pacipoCTpaHEHUE MOJIYYWIIO IPEACTABIEHHUE O TOM,
4ro 00JacTh YCTOWYHMBOTO 3axBaTa, paJUallHOHHBINA
MOSAC, pe3Ko OoOphIBaeTcs W (aKTHUUECKU TPAaHUYHUT C
00JIACTBIO BBITSHYTBIX B XBOCT CWJIOBBIX JHUHHH. DTO
MIPE/ICTABIICHNE  OCHOBBIBAaeTCA Ha  HAOIIOIACHUAX
M30TPOMHBIX TIOTOKOB YaCTHI] Ha HHU3KOBBICOTHBIX
CIyTHUKaX M OO0BsCHSETCs ciedyromuM obpaszom. [Ipu
JOBIDKEHMU ~ CIIyTHHUKA K BBICOKMM  HIMpOTaM
HAOMIOAeTCsl MePexo MUTY-YTIIOBOTO PACIIPEIEICHUS
(ITYP) peructpupyeMbIX YacTHL[ OT 3aXBau€HHOTO K
M30TPONHOMY B CBSI3M C TEM, YTO Ha DKBATOpE PATUYC
KpPUBM3HBI CWIOBOM JuHMM Rk yMmeHbliaercs nA0
BEJMYUHBI, CPAaBHUMOW C JIAPMOPOBCKAM PpaJNyCcOM
YacTHUIbl, BCJIEACTBHE YEro YCTaHABIMBACTCS PEXUM
cwipHOM auddysum mo mutd-yriam. B pesymprarte
oOpasyercst ~ 00JacCTb H30TPOIHOTO PACIIPENEIICHUSA
3aXBaYE€HHBIX MIPOTOHOB, TpaHuIly KOTOpOH
IpeJyIaraeTcsl MCIoJIb30BaTh Kak MHAMKATOp Mepexojia
OT KBa3HWIUMOIBHBIX CHUJIOBBIX JIMHUA K BBITSHYTHIM B
XBOCT, KaK T'PaHUIly MarHUToc(epHOH JOBYHIKH. [3-5].

B pesymbTare NOPUXOTUTCA YaCTO CTAIKHBATBCS C
TPAKTOBKOW HW3OTPOTMHOW TPAHWIBI KAaK  TPAHHUIIBI
MEXIy OO0acThi0 CTAOMJIBHOIO 3axBaTa M XBOCTOM
marautochepsl. B TakoM momxome s o0iacta
KBa3W3axBaTa IEHCTBUTEILHO HET MecTa. B deMm ke
3aKJIFOYAETCS POCYET MOJETH H30TPOITHOMN TPaHHUIIbI?

Huddysus wactuny 0o NOUTY-yriaam BCJIEJICTBHE
OONBLION  KPUBH3HBI  CWIIOBBIX JIMHUHA  JIOBYIIKH
CylIecTByeT 0e3 COMHEeHHMs, Hapsay ¢ auddys3uedt npu
B3aMMOJEHCTBHM BOJHA-yacTuia. Hanbomnee akkypaTHO
BIIMSIHAE TOIOJIOIMHM MarHuTHoro nosd Ha ITYP gactun
B MarHuToC(epHOH JOBYIIKE MCCIEAOBAHO B paboTax
KysnenoBa u ap. [6] METOAOM MPSIMBIX TPAEKTOPHBIX
pacuetoB.  [lomyyeHBI  COOTHOIIEHHS  BEITMYMHBI
W3MEHEHHs IUTY-yIia A Ha CKaYKe B 3aBUCHMOCTH OT
OTHOIIIEHUS] JTAPMOPOBCKOTO  pajguyca K paanycy
KpUBU3HBI cuiioBoi muanK s = p / Rk . [lokazano, uto
BeJIMYMHA A0 HE 3aBHCUT OT HCXOAHOTO MNHUTY-yIJIa
yacTuisl. st nunonsHOTO Mo u Moaenu L{piranenko
Ao TpuOIIDKaeTCs K BEIMIMHE KOHyCa TOTEePh MPH § =
0.3.

Korpa mist gactur ¢ MaJibIMH MATY-YTJIaMH M3MEHEHHE
A0, 32 OTMH CKa4eK CTAHOBUTCS CPABHUMBIM C CaMOi
BEJIMYMHOMN NMUTY-YTJIA, 3TO JIEHCTBUTEIBHO MPUBOJUT K
n3otponHomy I1YP BOIHM3M KOHYCa moTepb.
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Puc 3. Mooenuposanue numy-yenogot oughghyzuu
yacmuy npu ymepennou ouggysuu

O3HayaeT U 3TO, YTO PEXHUM CHIBHOH audys3un
YCTaHOBHUTCS BO Bcell cuiioBoil TpyOke? KoneuHo ke
HeT. J7 3aXxBaueHHON YacTHUIIBl W3MEHEHHE MUTY-YTIia
Ha HECKOJIBKO TpPagyCcoB 3a OJUH CKadeK O3HA4aeT
pexuM BecbMa yMmepenHod uddysum. D10 sAcHO
anpuopH, HO JUIS HAIVIAJHOCTH MBI TPOBEIH IMPOCTOE
MojenupoBanue AuGGy3UH YACTUI] TpPU  PasHBIX
BeJIMYMHAX §, W B KadecTBE TMpHUMepa Ha puc 3
npuBeneH pesynbrar Tpanchopmauuu I1YP nocne 100
ckaukoB npu s=0.3. IIYP nelcTBUTEIHHO CTAaHOBHUTCS
M30TPONHBIM BONM3M KOHyca IOTEpb, T.€. B 30HE
MIpoJIeTa HM3KOBBICOTHOI'O CIYTHHKA, HO OCTaeTcCs
3aXBaYCHHBIM B MOJIABJISIONICH YacTH 00beMa CHIIOBOU
TPYyOKH.



Takum 00pa3zoM, «M30TPOMHAS TPaHUIA» BCETO JIHIIb
yKa3blBaeT pAcCTOSIHWE, Ha4yuHas C KOTOpOro B
MarHuTocepHON JIOBYIIKE JUIi JAHHOTO COpTa H
SHEPIMM YacTUIl HAuMHAeT paboTaTh yMepeHHas
a1 dy3ust Mo nUTY-yraam.
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Puc.4 Ilpumep nporema cnymuurxa Koponac-® uepes
NONAPHYIO WANKY

Ha puc. 4 npuBeneHsl pe3ynbTaTsl U3MEPEHHs IOTOKA
yacTul, 53JeKTpoHOB ¢ dHeprued 0.3-0.6 MdB u
MpOTOHOB ¢ d3Heprued 1-6 MbB 26.10.2003 mpu
MpoJIeTe PAMalMOHHBIX MOSCOB M MOJISPHOM IMIATIKU
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cinytHuka Koponac-® Ha BeicoTe 500 kM. B 310 Bpems
B MEXIUIAHETHOM IPOCTPAHCTBE MPHCYTCTBOBAIN
MIPOTOHBI M 3JIEKTPOHBI COJHEYHOTO TPOUCXOXKICHHUS,
OHM CBOOOJHO TIPOHMWKAIM B TOJSPHYIO IIANKy M
HaIOHO BBICBEUMBAIN CTPYKTYPY MAarHUTOCQEpEHI.
Mbl BHIMM TOJSPHYIO INANKy B MEHTPE pPHCYHKA
pPaBHOMEPHO 3aIlOJHEHHYIO COJIHEYHBIMH YaCTHIIAMHU.
Cnag mnoToka »5JEKTPOHOB Ha TPaHUIE MOJSPHOM
IanKyd yKa3blBaeT Ha BHewHmioo rpanHuny OKS3,
BHYTPEHHSAA €€ TpaHWIa NPUMBIKAET K MaKCUMyMy
BHEIIHEro Tmosca. B omnuMe OT 3JIEeKTPOHOB,
COJIHEYHBIE POTOHBI, HIMEIOLINE OOJIBIIYIO KECTKOCTh,
MIPOHUKAIOT TITyOKe, Craj, NHTEHCHUBHOCTH HAYMHAETCS
BOm3u BHermHed rpanunbl OK3, a ¢onoBas rpanuia
COBIAJAET ¢ BHyTpeHHeH rpanunei OK3.

Juddy3usa, MarHuTHBIA [peiid W pacienseHue
000/104eK. AcCHMMETpPUSI MarHWTHOTO TIOJIA 3eMITH
OPUBOJUT K TOMY, 4YTO JpeiidoBble TpaeKTopuu
3aXBaYCHHBIX YacCTHUL[ OCTAlOTCS 3aMKHYTBIMH Ha
pafvanbHBIX PACCTOSHUSAX MEHBIIE OIpPEeIeIeHHON,
WMEHyeMOW TpaHHWIeld cTaOWiIbHOTO 3axBara. 3a
rpaHuieil craOWIbHOrO 3axBaTa MAarHUTHBIA Apeid
BBIBOJIUT 4YACTUIly Ha TpaHHIly MarHuTochepsl, B
NEePEXOIHYI0 00IacTh.

Heckonbko nponeccoB pasmeiBaer 1'C3, nemaer ee

1 n 1

|
1 CRRES, 25eKTpOHbl 21-285 k3B 7.03.1991
107 -
106 4
10% 4
10% 5
103 5
102 = T g T T T T v T
2000 2200 0000 0200 0400 UT
19.1 21.4 22.5 23.7 2.4 MLT
3.3 6.0 6.8 5.9 3.0 L

Puc 5. Ilpumep uzmeperus sHepeUUHbIX YACMUY U MACHUMHO20 NOJIS 8 naockocmu skeamopa wa cnymuuxke CRRES.



nosioroii. Cama acuMMeTpusi MarHUTocepbl Bce BpeMs
JBIIINT, UHOTAAQ MEHSETCS 3HAuYUTEIbHO, KPOME TOTO,
panuanbHas muddysus Ha Bcell Tpaekropum japetida u
cwibHas  guddy3us  Ha  ¢uiaHrax — [O3BOJISET
OIIpeNeNICHHOMY KOJMYECTBY YacTHL W3 00JacTu
KBa3W3axBaTa COBEPIIATH OIMH MM HECKOIBKO IOIHBIX
obopoTtoB Bokpyr 3emum. Ha puc 5 crpykrypa OK3
MIPOCIIEKUBAETCS B M3MEPEHMSX  DHEPrUYHBIX
9JIeKTpOHOB M MOHOB Ha cnyTHHke CRRES BOmm3un
IUIOCKOCTH 3KBatopa. B ornmume ot puc.4, 3mech B3ST
MIPOJIET B BO3MYIIEHHOE BpeMs. JIBe MOMYJISILIN YacTHI
JIETKO BBIAENSAIOTCS IJIa30M - YMEHBUIAIOIIUECS C
paccTosHHEeM TIOTOKM 'CTapbIX" 3aXBadye€HHBIX YACTHII
paAMalMOHHOTO TOsica W YCKOpEHHas BO BpeMd

cyOOypu aBpopampHas paguanus. Cpa3y mocie
OCHOBHOM HWH)XEKIIMM MBI BHIUM BCIDIECK '"Ix0" ¢
TUCTIEpCHEN TI0 DJHEPrusSM - 3TO BO3BPAIIAOTCS

YaCTHUIIbI, KOTOPBIM YAAJIOCh COBEPIIUTH IOJHBIN
000poT BOkpyr 3emiu. MHOTOYHCICHHBI HaOJIOIEHUS
9X0 Ha TEOCTAallMOHAPHBIX  CIyTHHKAX, €CThb
HaOJIOCHNUS M Ha OOJBINIX PacCTOSHUAX, 10 15 Re.

[MoTok 4YacTHIl yIMOPSIOYEHHO MANACT C PACCTOSHHEM
Ha JiBa TIOpsAKA, MpeXJe 4UYeM OOHaAPYKUBAIOTCS
npu3Hakd QoHOBOW TpaHumbl. Jlo 3TOro COXpaHSIOTCA
xapaktepHoe st OK3 nuTu-yriosoe pacnpeneneHue
YaCTHII, MEHSIfoIIeecss C  PacCTOSHHEM oT
3aXBaYEHHOI'O K PAaclpeAeieHUI0 THia «0adoukm», ¢
MPOBAJIOM MHTEHCHUBHOCTH BOIM3M 90°. DTOT 3ddeKT,
W3BECTHBIA Kak 3(dext pacmennenus apeioBbIX
0007104€eK, HaOMI0JaNCs HEOJHOKPATHO MpH MposeTax
KOCMHUYECKHX amNlapaToB Yepe3 IONYHOUHBIH CEKTOp
MarHurocepsl B paifloHe MarHUTHOTO SKBATOPA.

PerynsiprHas cTpykTypa paauansHOro npoduiis o0rnacTu
KBa3HM3axBaTa, COXPAHSAIONIASACS B CIIOKOWHOE BpeMs
HECKOJIBKO JHEH, TOBOPUT O TOM, YTO NHTY-YIJOBas
i dys3ust gacTuI 37ech JOCTaTOYHO yMepeHHas. Jlaxe
JNEeKTPOHBI C OdHepruei Boime 1MsB, wnmeror B
reoCTalHOHAPHOM obnactu NeproA cnajga
WHTEHCHBHOCTH TI0OCJI€ MHXEKIIMM HECKOJBKO CYTOK.
YBenmuuuBaromas ¢ pacCTOSHUEM KPUBU3HA MarHUTHBIX
CHJIOBBIX JIMHHH, WyJNbCallud W BOJHBI, OCOOEHHO
3HAUUTEIIbHBIE B MMOJYHOYHOM CEKTOpE, AEHCTBUTEIHHO
MIPUBOST K MUTY-yrJIoBoW auy3uu U cOpoCy YacTHIl
B KOHYC MOTepb M THOenu B atMmocdepe, OJHAKO

Oospirass  yacte  ApeiipoBoro  mepuoga  4acTHIl
MPUXOIUTCA Ha JHEBHYIO Moiychepy, MOTyHOUHBII
CEeKTOp  TPOCKaKWBaeTca  OBICTPO nu  6e3

KaTaCTpO(l)I/ILIeCKI/IX MOTEPh.

BYPU U CYBBYPU. TPAHUIIBI U TPOEKIIUN
OK3

B wmarnuro-cniokoitapie mepuonsl OK3  yrpaumBaeT
CBOE CAMOCTOSITENILHOE 3HAYEHUE, - 3TO MPOCTO CKIOH
panuanonHoro nosgca. C HadaioM BO3MYIICHHH, e1le
Ha TIOATOTOBUTENBbHOW (haze cyO0ypH, YyCHICHHUEM
UIEKTPUUECKOTO MO KOHBEKIMH CHOJIa MPOABUracTCA
BHYTPEHHAS I'paHUIA IUIa3MEHHOrO C€Jos, IJla3Ma NpHU
aTOM pasorpeBaercsi aguabarmuecku u B OK3 Temeps
JIB€ TIOMYJISIUN YaCTHL, paJUAllMOHHBIN MOSAC U I1a3Ma
LIIC. M yxxe Ha MOATOTOBUTENBHOU (ha3ze MOSBIACTCS
W Ha aKTUBHOHU (ha3ze HapacraeT TPeThsl MOMYJISIUS,
aBpOpAIbHBIE TTPOTOHBI U AIIEKTPOHBI.

Wmxekuyst SHEPrUYHbIX YaCTHL M aKTHBU3ALHA
MOJISIPHBIX CHSIHAW COBMAJal0OT BO BPEMEHH H B
NPOCTPAHCTBE, U TOT (PAKT, YTO BCE ITO MPOUCXOJUT HA
3aMKHYTBIX CWJIOBBIX JHHHUAX, B OK3, HeomgHOKpaTHO
MOJITBEPXKACH  AOKCHepUMEHTanbHO (cM. [7] ©
MUTHPYEMYIO JINTEPATYPY).

Beichinanne aBpopabHBIX YacTUL], MPEUMYIIECTBEHHO
AJIEKTPOHOB, OYepUMBaeT Bu3yainbHO rpanHunsl OK3,
OXBAUCHHOW AaKTHBW3allMEH, B BUJIC 30HBI aKTHBHBIX
CUsIHMU. OKBaTOpHalbHas TpaHMLA pacHoiaraerTcs
Omwke WIM Janpllie OT MAaKCHMyMa BHEIIHETO
paZuaMoOHHOTO T0SCA, B 3aBHCUMOCTH OT BEIHYHHBI
AIEKTPUUECKOrO0 TMOJS KOHBEKIMHM, M MEHSET CBOE
MOJIO’KEHHE MEJIEHHO. [Nonrochas rpaHuua
ompezensiercs CyOOypeBBIMH TOKaMH W JABIDKETCS
ObIcTpO — K 3emiie Ha TOATOTOBUTENbHOW (aze u oT
3eMiM B XBOCT C HadayloM dSKcrmaHcuu. O0e rpaHuLbl
HEOJHOPOAHBI TIO0 a3WMYTy, B OOJIbBIIEH CTENeHH
BHemHAA. Cynsd mo w3MepeHHio JpomayToB [8],
BHEILHSSI TPaHULA B BO3MYILIEHHOE BpeMs OOpbIBaeTCs
KpPYTO, OJJHOBPEMEHHO JUIsSl DJIEKTPOHOB U MPOTOHOB B
LIMPOKOM JAuanasoHe sSHepruid. Ilna3MeHHBI ciioit
XBOCTa MarHutocdepsl NPOEKTUPYETCS Ha
NPUIONIOCHYIO YTy 30HBI TOJISIPHBIX CHSHHUHA WU
BHEIIIHIOI 00JIaCTh JIBOMHOI0 oBaja. ( puc 6).

Puc 6. IIpoexyua OK3 u xeocmogoti yacmu
NIA3MEHHO20 C0SI HA 30HY NOTAPHBIX CUSHUIL.



Hurnme tak sipko He TpoOIBETAaET TEPMHHOJIOTHYECKAs
MyTaHUIla, KaK IPH ONHUCAHWH WJIH MOJCIUPOBAHUH
TOKOBBIX CHCTEM  BO3MYILIEHHOHW  MarHUTOCQEPHI.
Cmioms u psimoM Tokw, mporekaromme B OKS3,
MMEHYIOTCSI TOKaMH XBOCTa MarHutocdepsl. TpymHo
CKa3aTh, IOYEMY 3TO MPOUCXOANT, y TokoB B OK3 u B
XBOCTE paszHas MPUPoja U pa3HbIe HOCUTEIH.

Toku B IUTA3MEHHOM CIIO€ XBOCTa MAarHUTOCQEpHI,
HalpaBJICHHBIE C BOCTOKAa Ha 3amaja, CO3JaroTCs
Onmaromaps JIBHUYKCHHIO KAOBHBIX ANEKTPOHOB,
OTpaXKAIOUINXCS MONEPEMEHHO OT CEBEPHOM U I0XKHOU
TPaHUI] TOHKOTO TJIa3MEHHOTO CJIOSI.

B OK3 o0CHOBHBIM TOKOOOPa3yIOUINM 3IIEMEHTOM
SIBIISIFOTCSL aBPOpaJbHBIE TPOTOHBI (MOHBI) C DHEpruei
or 10 mgo ~200 x3B. OHM 3axBadyeHH B
MarHuTocHEepHyIO JIOBYIIKY, W XOTS aauadaTudecKue
WHBApUAHTBl MOTYT HE COXpPAHSITBCS, XapakTep HX
JIBUKCHUSI TaKOW K€, KaK y YacTULl PaTUalMOHHBIX
MOSICOB - JIADMOPOBCKOE BpaIlleHHWE, OCIHJUISIIHH
MEX]Ty 3epKaJbHBIMU TOYKAMH M MAarHUTHBIN Apeid.

B Momenm MarHWTHOTO TOJS OKTAOpbCKOM Oypu [9]
XOpoIllee COBMaJeHNE M3MEPEHHOTO U PAaCCUYUTAHHOTO
xoma  Dst JOCTHraeTcsi  BBEIACHHUEM  TOKa,
pPacroNoKeHHOT0 Ha HOYHOW cTopoHe Ha R>3Re u
HaANpaBJIEeHHOTO C YTPEHHEW Ha BEYEPHIOI0 CTOPOHY.
ABTOpPBI Ha3bIBAIOT 3TOT TOK TOKOM ILIa3MEHHOTO CIIOS
XBOCTa MarHUTOC(eprl, HO C TaKUM XK€ YCIEXOM €ro
MOKHO Ha3BaTh W TOKOM KBa3W3aXBau€HHBIX HOHOB,
Mozenu 0e3pa3ianyHo, KaK 3TOT TOK Ha3bIBaeTca. A s
Hac BaXKHO IPEICTABIATh, KAKUMHU HOCHTEISAMH 3TOT
TOK CO3JIaeTCs U KaKOBO MX IMPOUCXOXKJICHHE.

B BeIOOpe MexIy OSTHMH JBYMSI BO3MOXKHOCTSMH
SKCIIEPHMEHTAIbHBIC JaHHbIC MOJYyYEHHbIE B OKTIOpe
2003 roBopaT B mome3y TokoB OK3. I'pannna
LEHTPANbHOTO TIIa3MEHHOTO CJIOS  JIEHCTBHUTEIHHO
CABUHYTa K 3emile Ha IJIaBHOH ¢asze OypH, HO, Kak
cienyer u3 wu3MepeHuid asnekrpoHoB 10 k3B Ha
ciyTHUKe MeTteop, MOTOKH MX HE MPEBBIIIAIOT YPOBHS
psamoBoii  cyOOypu ©  HE  CIIOCOOHBI  CO31aTh
HEOOXOJUMYIO 110 MOILIHOCTH TOKOBYIO CTPYIO. A BOT
HaOJIIo/IeHNEe Ha ATUX MIMPOTaX aKTUBHBIX CyOOypeBBIX
MOJSIPHBIX ~ CHSHUM ~ YKa3plBaeT Ha  BO3MOXHOCTh
MOSBICHUS. WHXXEKLUUH SHEPrUYHBIX YaCTHI M YETKO
CBSI3BIBACT UX C 30HOW KBa3W3axBaTa.

Tax wim wHaue, 0e3 MPABHIBHOTO TPEACTABICHUS O
CTPYKType MarHutoc(epbl HEBO3MOXXEH MpOrpecc B
MOHUMAaHHUH TPOLIECCOB BO BpeMsl OypH.

Kazanoch Obl 00MIIHE DKCIIEPUMEHTAIILHOTO MaTepualia
JNOJDKHO  chepkuBarth  ¢anrasuio. [lpupoma w
HUCTOYHUKH YaCTUYHOIO KOJIBIIEBOTO TOKA H3y4YaroTcs
JaBHO M MHOTOe yxke sAcHo. Ho Teopetnyeckas MbICIb
HE CTOMT Ha MeECTe, W TOSABISIOTCS MOJETH THIIA
"MaruutHsle Oypu 0e3 cyo0yps" [10]. Kak nzbaButhcs

ot cy00yps? OveHsb mpocTo - Hajo BeIOpocuth OK3, n
BCE, YTO HAXOMUTCS Jajbllie TPAHUIBI CTAOWILHOTO
3axBara, CYHMTaTb XBOCTOM Maraurocdepsl. Jis
cyO0yps JCHCTBUTENHLHO HE OCTACTCS MECTA.

3AK/IIOYEHHUE

[lponuto yxe Oojee pecsITH JieT TOCIe TEPBOM
KoH$pepeHu 1o cy0Oypsim B KupyHe, Ha KOTOpOIi
ObUIO  JOCTUTHYTO  COIJIacCMe 10 BONPOCY O
CYIIECTBOBAaHMU [BYX 30H CyOOypeBOH aKTHBHOCTH.
Kazamoce 661  HEOOXOOMMO  CKOPPEKTHPOBATH
TIPEICTABICHHUS 0 TOTIOJIOTHYECKON MOJIENH
marautocepbl. OnHaKO He KaKABIA MOXET JIETKO
OTKa3aTbCsI  OT  COOCTBEHHBIX  pE3yJbTaTOB U
yoexnennii. CTOpOHHUKU TIOHSTHHA W TEPMHHOJIOTHH,
CIIOXKMBIIMXCA B TOT IEPHOA, KOTJa BCE AKTHBHBIC
MIPOLIECCHI B BO3MYIICHHOU MarHurocgdepe
MPOEKTUPOBAIM B XBOCT MAarHUTOCGephbl,  HAILIA
MIPOCTOM BBIXOJ - Pa3[AeNWIA XBOCT Ha TPH YacTH -
OmvxHMNA, cpenHuil W panbHuWA. OJHE  TPOIECCHI
MPOUCXOJIAT B OJIKHEM XBOCTE, APYTHE - B CPETHEM, U
KHPYHCKOE coryiacue YUUTBIBAETCH, u
NPEeeMCTBEHHOCTh PaboT coxpanseTcs. Bmecre ¢ Tew,
TaKOl TEPMUHOIOTMYECKH KOMIIPOMHUCC COXPAaHSET

HEBEPHBIE MIPECTaBICHHUS 0 TOTIOJIOTUH
MarHuTocepsl ¥ TOPMO3UT MPOTpecc.

Celiyac, Korga caMble TpeNaHHBIE XBOCTOBHKH
BBIHY)KJIEHBl ~ MIPHU3HABaTh, 4dYTO CyOOypHm MOTYT

HAaYUHATBbCA W pPa3BUBATbCA Ha KBA3UAUIIOJIBHBIX
CHJIOBBIX JIMHHUSAX, H€O6XOIII/IMO IIPpUBECTU B
COOTBETCTBUEC U MOHATUA, © MOACIIN, U TCPMUHOJIOTHIO.

IIpex e Bcero, HEOOXOAMMO BEPHYTH HMOHATHIO "XBOCT
p ) )i pHY’

maraurtocepbl"  €ero  HayaubHOE M TOYHOE
ompejieNeHne, Kak ~ O0JacTH € BBITAHYTHIMH
MapajjieIbHBIMU  CUJIOBBIMU  JIMHUSIMA C  MaJloi
BEPTUKAIBHOMN COCTAaBIISIOIICH HANPSKEHHOCTH

MAardMTHOTO IIONS, ¢ TOHKHM IUIa3MEHHBIM CJIOEM U
WHTEHCUBHOCTHIO DHEPTUYHBIX YACTHII JIUIIb H3pPEaKa
MPEBBIIIAIOIICH ¢bon KOCMHYECKHX Ty4ei.
HeobxomuMo mipw3HATh, YTO MEXKIY XBOCTOM U
TPaHUIe YCTOWYMBOTO 3aXBaTa CYIIECTBYET 00JIacTh B
CIIOKOMHOE BpeMsI HacelIeHHAs JIHIIE
KBa3U3aXBaYCHHbIMM  YaCTUIAMH  PaJHAI[HOHHOIO
mosica, OT MakCMMyMa 70 (OHOBOH TIpaHHUIBI, a B
BO3MYIICHHOE BpEeMsl 3allOJTHEHHAS TOpSAYEH I1a3Moi 1
aBpPOPAJIbHBIMH YaCTHIIAMU C SHEPrueil B NECATKH H
coTHH K3B. DTa 00macts, UMeHyeMas 3/1eCh 00JIaCcThIO

kBasu3axsara, OK3, (a B gpyrmx paborax -
reoCTalOHAPHOM obJacTolo, BHYTpEHHEH
MarHutocepoif, [EHTpPaTbHBIM  HIM  OJIMOKHUM

TUIA3MEHHBIM CJIOEM, aBpOPaJbHOM MarHuTochepoii) —



HE TEOMETPHYECKOE IOHATHE, a BakHas (u3myeckas
CTPYKTYpa, WUMEHHO B HEW MPOUCXOAUT 3HAYHTENIbHAS
4acTh AKTUBHBIX MPOLECCOB CyOOyph M MHUPOBBIX
MarHuTHBIX Oypb.

HeoOxoanmo, HakoHeIl, OTKa3aTbcs OT CXeM U
mozeneit, oopequustomux OK3 ¢ mIa3sMeHHBIM ClloeM
XBOCTa MarHUTOC(EPhl U OT XBOCTOBOH JIMHTBUCTHKH.
HeBo3moxxHO wuccnenoBaTh (PU3MYECKHE IPOLECCH
cyOOypp WM MHPOBBIX Oypb, OCHOBBIBAasCh Ha
3aBEIOMO HEMPABWIBHOW TOmMOJIOTMH 00JacTh, B

KOTOpOH  3TH  Tpolecchl  mnporekaroT.  Huaue
HCCIIEIOBAHUS BUPTYaJIbHBIX MIPOLIECCOB B
BHPTYaTbHBIX Maraurochepax OKOHYATEeIbHO

BBITECHAT KCCJCIOBAHUS pPEabHOW MarHUTOC(EpsI
3eMin.
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Abstract

The quasitrapping region (QTR) of the nightside
magnetosphere is eider absent on the most of the
magnetospheric models or merged with magnetotail
plasma region. However QTR and magnetotail are
separate regions which differ by magnetic field
topology and  particle population and currents.
Projected into ionosphere QTR gonjuugates with
equatorial and central active auroral region while
plasmatail corresponds to outher boundary part of
auroral oval.

It is shown that “isotropic boundary” identified from
low-altitude satellite measurements is interpreted as a
boundary between stable trapping and tailward
stretched magnetic field lines by mistake.

It is iimportant to use corrected magnetosphere model
for the understanding of the substorm and magnetic
storm physics.



