
AJI~ aHaJIH3a HCnOJlb30BaHhI JJ;aHHbIC H3MepeHHH N, H Te , nOJlY'ICHHbIC npn

nepecexeaaa cnyTHHKoM cyfiaapopansmsx WHpOT B HeOCBCm,CHIWe BPCI\Bl CyTOK

MCCTHOH 3HMOH II B paBHOJJ;eHCTBHe B nepIIOJJ.bI 20 6YPb C (Ke!max = 5+8, (-D)max=
'" 60 + 180 HTJI. Ilepnon H3MCPCHHH (MapT 1978 - CeHT5I6pb 19/9 r.) COOTBCTCTBOBaJl

BhICOKOll COJlHClJHOH aKTHBHOCTH.

Ha pHC. 1 npaaeneau II3MeHeHH5I nOJlO)KeHH5I MIIHHMyMOB :;)JIeKTpOHHO~i KOHtJ:CH­

TpaU:HII JJ;Jl5I rpex 6YPb. BPCM5I OTClIHTbIBaeTC5I OT aaxana pOCTa Kp-HlIJJ;CKca. AmI
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B nCpHOJJ;hI 6YPb CpeJJ;HeWHpOTHhlH HOHOCq,epHhIH rrposan lIaCTO HMeeT CJ"IOX<HylO

crpyxrypy, nanpasrep, MO)KCT COCTO~Tb H3 JJ;BYX OTHOCHTeJIbHO Y3KHX nposanos
3J1CKTpOHHOH xoanearpamra. 3TOT q,aKT He OTpa)KeH B 3MnHpH~IeCKHX MOJJ;eJl~X

BapHaU:HH HHBapHaHTHOH WHpoThI MHHHMyMa 3J1CKTpoHHOH KOHu:eHTpaU:HH cpCJJ;He­

maporaoro nposana cDn , cOJJ;ep)Ka~HX 3aBHCHMOCTb cDn OT Kp-HHJJ;eKCa MarHHTHOH

aKTHBHOCTH (CM., aanpasrep, [1]). n03TOMY HC ~CHO, OTHOC~TC~ JlH nOJlYllCHHhlC

CTaTHCTllllCCKHe 3aBHCHMOCTH <1>n OT K; K OJJ;HOMy H3 3THX npoBaJIOB 3J1eKTpoHHOH

KOHU:CHTpaU:HH HJlll K aexoropossy HX cpenaessy 3HalleHHIO.

IJ.eJIb JJ;aHHOH pa60TbI - rronsrnca KalleCTBeHHO OTBeTHTb aa 3TOT sonpoc, I1CnOJlb3Y5I

naamae 30H.r\OBblX H3MepeHHH KOHu:eHTpaU:HH N, H TeMnepaTypbI T', 3J1eKTpOHOB na
HC3 «KocMoc-900» ua ssrcorax 430 ± 50 KM. Ha 3TOM cnyraaxe H3MepeHJUI He'
TOlJHCe cyMMapHoH HOHHOH KOHu:eHTpaU:HH, npOBO~HJlHCb nJlOCKHM aaannaaropox
C TOPM0351~HM nOTCHHU:HaJIOM nJI-40A [2] H cq,epHlIeCKOH TpeX3J1CKTP0.r\HOM HOHHO}'!

JIOByIDXOH C «llJIaBalO~HM» nOTCHU:HaJIOM BHCIDHeH ceTKH [3]. Tesmeparypa
3JICKTpOHOB H3MepAAaCb BblCOKOlJaCTOTHbIM 30HJJ;OM [4]. npCJJ.CJIhI M3McpemlH N e ­

103 + 106 CM-3 , r, - 5.102 - 104 K.

'i
!..
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M. r. /(e.MUHOe, A. T. Kapnauee, B. B. A(j:JOHUH,
C. K. AILHaICYJtuee, 9. Illuunayep

rEOMArHETH3M H A3POHOMH.sI

© 1995 r,

BBe,lJ,eHHe

,2J.HHAMHKACPE,2J.HEIIIHPOTHoro HOHOC<I>EPHOrO npOBAJIA
B nEPHO,2J.bI BYPb. 1. KAqECTBEHHASI KAPTHHA

Ha ocaose aaanaaa 1IlIIIHblX 30H1IOBbIX H3MCPCHHH co crryrnaxa «KOCMOC-900,. IIl1 BblCOTaX

430 ± 50 KM )\JIll HCOCBell\CHHoro BpCMeHH CyTOK 06HapylKcHo, 'ITO B nepaonsr 6YPb CPC1\­

ncurapornua HOHOC<jJepHbIH nponan MOlKHO npe1\CTaBHTb COCTOllll\HM H3 )lBYX npoaanoa.
01lHII H3 HI1X - rJlaBHblH HOIIOC<!JePHbIH npoaan WHIT) HMceT Telll\CH~HJO pacnonararscs

B6JIH3H rpamutst 1\H$PY3I1blX BTOp>KeHI1H 3J1CKTPOIlOB. .npyroH - KOJlb~CBOH HOIlOCljJePHblH

nposan (KHIl) xapaxrepeu )\JIll BOccTaHOBHTCJIbHOH <jJaabl MarmuHoH 6YPH 11, nO-BHl\HMOMY,

CB1I3all C Ot-raTO'lHbIM KOJlblWBblM TOKOM MarnHToc<jJcpbl. Ha :lTOn cPa3C 06a nposana MOryT

q,HKcHpoBaTbcll 01l1l0BpeMCIIIIO. B rJlllBHYJO <jJlIay MarnHTIIOH 6YPH H3MCHCHHC nOJlOlK_'IIHlI

rHIl B ~eJlOM onepescaer H3MCHeHHC D srHlIlICKCa H OTCTaCT OT H3MCIlCHHlI Kp-HHl\CKCa C

xapaxrepusrsr BpeMCHeM 3a)lCplKKH T. BpeMlI T TCM OOJIbIllC, 'ICM 60JIhllle CKOpOCTb pOCTa

Kp • .nalla Ka'leCTBCHHali aarepnperauaa :lTI1X 38KOHOMCpHOCTCH.

TOM 35

YAK 550.388.2

Ilocrynxna a PC1laK~HJO
. 28.03.94

noCJIC 1Iopa60TKH
3.08.94

I resulting from reconncction with
• V. 79. N~ 28. P. 4186-4194.

6apbcpa nepen l\IICBIIOH ManIHTO-
-21.

II ncpexo)llloii 06J1acTlI a M01lCJIH
• 27. ~ I. C. 22-25.
. E1cclric fields and currents in the

. -414.
cc Flight Center, 1986.

.H. AIIDJlH3 CB1I3H KOMnOIlCIIT MMIT
:. ntCm3M II a3pOIIOMHlI. 1978. T. 18.

polar cap electric field on the IMP
:V. 29. P. 205-213.
.yICa, 1980. 220 c.

.JIICUPH'ICCKIIM noness a nOJIlIpIIOH
: IManUlToc<jJcPllbIe IICCJlC1l. 1984.

between interplanetary
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PHC. 2. IIIHpOTllbIC BapHalJ,HH N. H T. BO BpCMlI 6ypH 26-27 HIOJIli 1979 r. lIJIli BHTKOB, 06031Ia1lcIIlIbIX

IIa pHC. 1 COOTBCTCTBClIlIO lJ,H<ppaMH 1, 2, 3 H 4

HarJHIAHOCTH aa pHC. 2 npHBCACHbI rrpasrepu H3MCHCHHR N. H T. BAOJIb OTAeJIbHbIX

BHTKOB cnyraaxa B rrepaon 6ypH 26-27 HIOJI5I 1979 r., KOTOpbIC nOMClJCHbI U;HCppaMll

1, 2, 3, 4 na pHC. 1. BHAHO, lJTO B cy6aBpOpaJIbHOR 06JIaCTH nposany N. 06b1lJHO

COOTBCTCTByCT nHK T.. IlOJIoX<cHHC naxa T. npa npaKTHlJCCKH OTCYTCTBYIO~CM

npOBaJIC N. aa pHC. 1 nOMClJCHO KpCCTHKOM. TaKoR CJIYlJaR pCaJIH3ycTC5I, aanpaxep,
aa BHTKC 1 AJI5I naxa T. B6JIH3H 55° <1>. JJ:JI5I BHTKa 2 H OC06CHHO 3 npOBaJIbI N,
HMCIOT crpyxrypy ysxxx npOBaJIOB HOHHaaU;HH. Ha pHC. 1 HM COOTBCTCTByIDT sa-

74

PHC. 1. BapHalJ,HH nOJIO)KCIIHlI npOBaJIOB BO BpCMlI TpCX MarnHTllblX 6ypb: a - 28-30 anrycra 1979 r.,

18-20 MLT; 6-26-27 HIOJIli 1979 r., 23-01 MLT; 6-21-22 MapTa 1979 r., 03-05 MLT;
H3MCIICIIHlI Kp-HlIlIcKca (cnJIOIlllIbIC JIHlIHH); D.,,-Bapl1alJ,HH (IIITpHXOBbIC); Kpy)KKH - rJIaBlIbIH HOIIOC<pCP­

lIblrl npOBaJI, KBallpaTHKH - KOJIblJ,CBOH HOlIOC<PePlIbIH npOBaJI, aauepneunsre 31Ia'lKH - Y3KHH nponan

HOIIH3alJ,HH, KpCCTHKH - nHK T.
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6

of

·r. Mll DI1TKOO, 0603Ila"ClIIlbIX

,'H T. B~OJIb OT.u.CJIbHbIX

e nOMClfCHhl ~H¢paMH

nposaay N. 06bI'IHO

eCKH OTCYTCTBYIO~CM

HaycTCSI, aanpmrep,

CHHO 3 npOBaJIbI N.
IBM COOTBCTCTByIOT 3a-

qCPHCHHblC KpyJKKH H xsanparer. TIpoBaJI, nOMC'ICHHhIH aa pHCYHKC KppKKOM, Ha30BCM

rnaBHbIM HOHOC¢CpHblM npoBaJIOM (rI1TI). Em nOJIO)KCHHC 3aBHCHT OT TCKY~Cro ypoaas

MarnHTHOH aKTHBHOCTH. OTlfCTJIHBO OT.u.eJIHBllIHHC5I OT rl1TI npOBaJI nOMC'ICH KBa.u.paTOM.

OH ¢HKCHPYCTC5I npcHMy~ecTBCHHO B BocCTaHOBHTeJIbHYIO ¢a3Y MarnHTHOH 6ypH H

MSI 60JIbllIHHCTBa HHTCHCHBHbIX 6YPb HMCeT TCH.z:t.CH~IO paCnOJIaraTbC5I B6JIH3H 55° CI>
HcaaBHCHMO OT TCKY~Cro ypoBH5l MarHHTHOH aKTHBHOCTH. Ha30BcM ero HOHOC¢CPHbIM

npoaanosr H3-3a OCTaTO'IHoro KOJIb~CBOro TOKa MarnHTOC¢cpbI HJIH M5I KpaTKOCTH­

KOJIb~CBbIM HOHOC¢CPHbIM npOBaJIOM (KI1TI). OTMCTHM, 'ITO 0 HaJIH'IHH rrposana N. B

06JIaCTH, COOTBCTCTBYIO~CH npoCK~HH nOJIO)KCHH5I KOJIb~CBOro TOKa aa HOHOC¢CPY, rne

paCOOJIO)KCH nHK T. H qaCTO Ha6JIIO.z:t.ftCTC5I CpC.u.HCllIHpoTHa51 KpaCHa51 nyra, Coo6~MOCb

eme B pafiore [5]. OTMCTHM TaK)KC, 'ITO B ny6JIHKa~51x 'IaCTO CPCl:\HCllIHPQTHbIH

HOHOC¢CPHbIH npOBM H rl1TI - 3KBHBaJICHTHbIC nOH5ITH5I. 3.u.ecb Cpe):lHCllIHPOTHbIH HOHOC­

l1JCPHbIH nposan COCTOHT H3 I'Hl] H KI1f1.

flpHBC.u.CHHbIC aa pHCyHKC 6ypH pacnOJIO)KCHbI no MCpC YBCJIHqCHH5I CKOpOCTH

H3MCHCHH5I Kp-HH.u.cKca B rJIaBHyIO ¢a3y MamHTHOH 6ypH. TIPH 3TOM MCCTHOC

MarnHTHOC BpCM5I (MLT) ncpCCCt.J:CHH5I cnyTHHKoM cytiaapopansaux llIHpOT MCH5ICTC5I

OT BCqCPHHX K yTpCHHHM xacan. Taxoa nonfiop rCO¢H3H'ICCKHX yCJIOBHH n03BOJI5ICT

npocnenars OCHOBHbIC 3aKOHOMCpHOCTH .u.HHaMHKH I'Hfl H KI1TI, KOTOpbIC 6bIJIH

rrOJIy'ICHbI aa OCHOBC aHaJIH3a 20 6ypb. 3TH 3aKOHOMCpHOCTH CBO):\51TC5I K CJIC.u.YIO~CMY.

ECJIH MarnHTHa5I 6YP51 HMCCT OT'ICTJIHByIO ¢aay pOCTa - yBCJIH'ICHHC D S f nepen

Ha'IaJIOM rJIaBHOH ¢aabI, TO B Ha'IaJIC 3TOH ¢aabI rl1f1 nO'ITH HC MCH5ICT CBOCro

rrOJIO)KCHH5I, JIH60 .u.a)Kc HCCKOJIbKO cMCillaCTC5I K nOJIIOCY, HCCMOTp51 na yBCJIHt.J:CHHC

Kp ' 3aTcM, 06blt.J:HO HC ):IO)KMa5ICb OKOH'IaHHSI ¢aabI pocra, npOBaJI yCTpCMJI5ICTC5I K

axsaropy. B pesynsrare cxemeaae rl1ll K sxsaropy 06bI'IHO OTCTaCT OT HaMCHCHH5I

Kp H onCpC)KaCT HaMCHCHHC D S f BDJIOTb no npH6JIH)KCHH5I K KOH~y rJIaBHOH ¢aabI

MarnHTHOH 6ypH. B nepaon raxoro CMC~eHH5I K sxaaropy I'Hl] MO)KCT npH06pCTaTb

crpyxrypy yaxoro nposana HOHHaa~HH. TaKa5I crpyxrypa run xaine BCCro pCaJIH­

3yCTC5I B npennonyaoxasre t.J:aCbI,t.J:TO OTMCt.J:aJIOCb H paHCC [6]. 06bIt.J:HO MHHHMaJIbHOC

3HaqCHHC maporu I'Hl] AOCTHraCTCSI K KOH~Y rJIaBHOH ¢aabI MarHHTHOH fiypa,
Ha BOCCTaHOBHTCJIbHOH ¢aac MarnHTHOH 6ypH I'Hfl H Klffl MoryT ¢HKcHpOBaTbC5I

O.u.HOBpCMCHHO. 06a nposana CMC~aIOTC5I K nOJIIOCY na 3TOH ¢aac. CMCillcHHC I'Hfl
K nomocy KOppCJIHpyCT co aHa'ICHHCM Kp-HH.z:t.CKCa aa npenunymae 2-3 t.J:. CMC~CHHC

Kl1ll K nOJIIOCY CHJIbHO oCJIa6JICHO H B CpC.u.HCM Klffl pacnOJIO)KCH na llIHpOTC 55° CI>
AJI5I 60JIbllIHHCTBa HHTCHCHBHblX 6ypb. l103TOMy KUll ¢HKCHpyCTC5I KaK OTt.J:CTJIHBO

OT.u.CJIHBllIHHC5I OT I'Hl] npoaan, xorna rl1ll B npouecce CMC~CHH5I OKaabIBaCTC5I na

umporax, 60JIbllIHX 55° CI>. Kl1ll B yTpCHHHC H PC)KC B OKOJIOnOJIYHOqHbIC t.J:aCbl

t.J:aCTO HMCCT crpyxrypy yaxoro npoaana HOHHaa~HH. .D:JI5I rl1ll B yTpCHHHC 'IaCbI

TaKa5I crpyxrypa HC xapaxrepna, n03TOMY B yTpCHHCM CCKTOpC na BOCCTaHOBHTeJIbHOH

q,aac MarnHTHoH 6ypH rl1ll t.J:aCTO HC BbI.z:t.CJI5ICTC5I OTt.J:CTJIHBO• .D:JI5I BCqCPHHX qaCOB

xapaxrepaa npOTHBOnOJIO)KHa51 cHTya~H5I, xorna no .u.aHHbIM I1C3 na BbICOTax

430 ± 50 MH Kl1ll HC BbI.z:t.CJI5ICTC5I.

CJIc.u.oBaTCJIbHO, .u.aJICKO HC BO BCCX cayxasx naxe aa BOCCTaHOBHTCJIbHOH ¢aac

MarnHTHOH 6ypH I'Hl'I H Kl1ll O.u.HOBpCMCHHO OTt.J:CTJIHBO BbI.u.CJI5IIOTC5I. B cnyxae

OTt.J:CTJIHBOro BbI.u.eJICHH5I TOJIbKO ozmoro nposana HC 0651aaTCJIbHO 3TO I'HfI. Kl1ll

OTJIHqaCTC5I OT rUll B ncpBYIO o-repens xapaxreposr aaBHCHMOCTH ero nOJIO)KCHH5I

OT MarnHTHOH aKTHBHOCTH.

l1a pHC. 1 BMHa Cw:C onaa xapaxrepaas OC06CHHOCTb .u.HHaMHKH rl1f1 B rJIaBHyIO

¢aay MamHTHOH 6ypH: 'ICM 60JIbWC cxopocrs pOCTa K;-HH.z:t.CKCa, TCM 60JIbWC BpCM5I

sanepscxa r CMCW:CHH5I I'Hfl OTHOCHTCJIbHO Kp , T. C. <Dn (t) - - K; (t - r), rne

s«,
"t--­

/).t

.u.JI5I 6YPb
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PHC. 3. 3aAeplKKa peaxuaa npoaana T aa H3MeHeHHlI Kp-HHAeKca
B 3aBHCHMOCTH OT CKOpocTH pocra B03My~eHHlI t1K/I!.t: J­
aeuepaae 'laChl, 2 - OKOJlOnonyHO'lHLle H nocnenonyuouasre 'laCLI
MecTHoro apeaena

IIpaseaeam
K p SlBJISlIOTCSI xc:
H oTHOCHTeJIhH(

aKTHBHOCTH. O
BHCHMOCTCH nI
STOro paccaon
MamHTOCcPepbl,

fl1I1 HMce

BhIchIIIaHHH Sf.

nOJIoX<eHHC B I

THCTH'IeCKHX n
MamHTHoH ax
fMIl . cJIa60 01

B KBa3HC1

H, IIO-B~HMO~

KOTOphIH 06eeI1

II.HB IIJIa3MbI [I
HOHhI IIJIa3MCH

[7, 8]). 3TH l

B nepaon poe
rpaHHI.J.eH HOH

HHx<eXI.J.HSI HOI

HOCTH aapopai

BePTHKaJIhHOH

[7] IIO'ITH eHl

MHTepBaJI

IlJIa3MbI COJIH(

COOTBcTcTByeT

COJIHC'IHOro B(

TapHoro Kp-Hl

H3MeHCHHH

cDn (t) - - Kp

YBCJlH'IeHHe

60JIhWC B03M)

TCM 60JIhme L
IIOCJle HHTCpB,

TOKa H non

- tiKI!'.t B C]

Ha rJIaBHI

ceBcpa Ha 101

BHyTpCHHCH 1

CBSl3aHa e n
rne 'r - !iF.
06yCJlOBJICHa

uacrs KOTOpl

MTaK, xaue

HHTeHcHBHoH

<Dn (t) - DR (t)

<Dn (t) - - K, (I
BOCCTaHOBHTCJTh

(1)

•

0,6 I, Z.

JJ Kp/JJt

.+

f,O

3,0

Z,O

11,0

'l'• .,

5,0

't = -0,4 + 4,5tiK/ tit,

me spesreaa 't H t - B xacax. 113 pacynxa B~HO, 'ITO 06HapyX<eHHoe CBOHCTBO ~JISI

OKOJIOIIOJIYHO'IHhIX H 1I0000CIIOJIYHO'IHhIX 'IaCOB YCTOH'IHBO. Paatipoc 3Ha'IeHHH r ~JISI

Be'IepHHX 'IaCOB yKa3hIBaCT, 'ITO B 3TO BpeMSI CYTOK cymecrnyer ~OnOJIHHTeJIbHaSl

IIpH'IHHa YBCJlHtIeHHSI r, xoropas He BKJIIO'IeHa B COOTHoweHHe (1).
ECJlH He IIPOBO~HTb pa3~eJIeHHSI aa cPa3hI 6YPH, TO cpe~He~ 3Ha'IeHHe ~JISI

oT06paHHhIX 6YPb "t ::= 2,2 'I. OTMCTHM, 'ITO K; (t - 't) ::= Kp (t - 2't), rne

Kp (t - 2't) - cpenaee aa HHTCpBaJI BpeMCHH OT t - 2't no t 3Ha'IeHHe Kp ' CJIe~OBa­

TCJlbHO, B cpenaesr 1I0JIOX<CHHe I'Hfl xoppenapyer co 3Ha'IeHHCM Kp sa npenanymae

2,2 'I HllH, 'ITO IlO'ITH O~HO H TO X<C, CO cpe~HHM 3Ha'ICHHeM K; aa IIpe~~ym;HH

HHTepBaJI 4,4 'I.

C lJOJICM D. t TeCRO CBSl3aHO IlOJIC KOJIbI.J.CBOro TOKa DR = D. t - tiDCP, me

tiDCP - ..;p - B03MYII.J.CHHe IIOJISI TOKOB aa MamHToIlaY3e, P - nasneaae COJIHe'IHoro

BCTpa [7]. Ilpenaaparensaua aHaJIH3 IlOKa3aJI, 'ITO AJISI 60JIbWHHCTBa lIepHO~OB

maBHOH cPa3hI OT06paHHhIx 6YPb IlOJIox<eHHe fRil xoppenapyer C IlOJIeM KOJIbD;CBOro

TOKa 6C3 OT'IeT}IHBOH 3~epX<KH, T. e. cI>n(t) - DR (t). I103TOMy onepexeaae
H3MeHeHHSI cI>n OTHOCHTeJIbHO D. t B Ha'IaJIbHhlH IICPHO~ CMem;eHHSl cI>n K sxsaropy B

3Ha'IHTCJlbHOH CTCIleHH CBSl3aHO C YBCJlH'ICHHCM ~aBJICHHSI COJIHC'IHOro BCTpa.

Bsnne OTMC'IaJIOCb, 'ITO IIOJIOX<CHHe KRIl, KOTOPOC 0603Ha'IHM 'ICpe3 cI>:, npax­

TH'IeCKH He 3aBHCHT OT TeKYll1ero 3Ha'ICHHSI K p ' TCM He MeHee Ha6JlJo~aCTCSITc~eHD;HSI

K KOPPCJlSlD;HH cI>: (t) H DR (t) B Ha'IaJIhHhIH IICPHO~ BocCTaHOBHTeJIhHOH cPa3hI HH­

TCHCHBHOH 6ypH ~JI5I ell: S 550 ell. Ha 60JICC lIo3~HeH CTa~HH C1>:(t) ::=550 cI>.
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6hIJIO OT06paHo 11, AJISI KOTOPhlX nepaon pocra K p IIpo~O]DKaJICSI He MeHce 6 'I. ,LI,JISI

t1Kp v

acero nepaoaa pocra K; onpezrenems cpemrae 3Ha'IeHHSI 't H lIt IIO Ka~oH H3

oT06paHHhIx 6YPb. 3TH 3Ha'IeHHSI IIpHBc~eHhI aa pHC. 3. TaM x<e H306pax<cHo

JIHHeHHOe ypaBHcHHc perpeccHH ~JISI OKOJIOnOJIyHOlJRhIX H 1I0CJlClIonYHO'IHhIX 'IaCOB

MCCTHOro MamHTHoro BpcMeHH:



He MCHce 6 tI. ,[(JI.SI

l1Kp. at no Ka~oH H3

i aM )KC H300pa)KeHO

enanyHOqHNX qaCOB

(1)

eaaoe CBOHCTBO ~JISI

3HaqeHHH 't ~JISI

yer AOnOJIHHTCJIbHaSl

(1).
He~ 3HaqeHHC MSI

.) == K, (t - 2't), me
qeHne Kp ' CJIC~OBa-

M K p sa npeaanymae
K, 33 npClINlIYW;HH

= D,t - I1DCF, rne
~aBJIeHHeCOJIHCqHOro

IIUIHCTB3 nepHO~OB

c nOJIeM KOJIbIJ;eBoro

03TOMy orrepeaceaae

" g <l>n K 3KBaToPY B

. ellHoro BeTpa.

sepea <1>:, npax­
AaeTCSITe~eHIJ;HSI

BTeJIbHOH q,a3N HH-

': <I>:(t) =55 0 <D.

J-iTaK, KaqeCTBeHHaSl xapraaa H3MeHeHHSI nOJIO;IKeHHSI fl1n H Kl1n B nepaoa

HHTeHcHBHoH GYPH CJI~YIOiI¥lSl. B rJIaBHYIO q,a3Y GYPH

<Dn (t) - DR (t) - - Kp (t - r). B HatIaJIbHl>lH nepaon BocCTaHOBHTeJIbHOH 4>a3N

<Dn (t) - - K p (t - r), <D: (t) - DR (t) MSI <D: (t) < 55° <D. Ha ooJIec n03~HeH CTa~HH

BocCTaHOBHTeJIbftOH 4>a3N GypH <Dn (t) - - K; (t - r), <D: (t) ::::: 55° <D.

06cY1KAeHHe peaYJIbTaTOB

npHBe~eHHNC asnne KOPPeJISI~OHHblC CBSl3H nOJIO)KeHHH fl1n H Kwn C DR H

K p SIBJISIIOTCSI KatIeCTBCHHblMH H orpaxaior cpe~HIOIOMSI OT~eJIbHblX4>a3 HHTCHCHBHOH

H OTHOCHTCJIbHO npo~OJI;lKHTCJIbHOH6ypH 3aBHCHMOCTb <1>n H <1>: OT ypoBHSI MarHHTHOH

3KTHBHOCTH. 06cY~HMB03MO;IKHble npHtIHHbI TaKHX KatICCTBeHHblX ycpenaeanax 3a­

BHCHMOCTCH npHMCHHTeJIbHO K OKOJIOnOJIYHOtIHblM xacaa MCCTHOro BpCMCHH. ,[(JISI

3TOro paccaorpasr CBSl3b <Dn H <D: C ~pymMH xapaxrepacraxaxa HOHOC4>CPbl H

MarHHToc4>cpbl.

fWn HMeCT TC~CHIJ;HIO npHMblKaTb K 3KBaropHaJIbHOH rpaHHIJ;C lIH4>4>Y3HblX

BblcblnaHHH 3JICKTPOHOB (f,[(B). B CPC~HCM ooe 3TH erpyxryper H3MCHSIIOT CBOC

nOJIO;IKCHHC B nepaon 6YPH nOtITH CHHXpoHHO. 3ro CJIe~yCT H3 6JIH30CTH CPC~HCCTa­

THCTHtICCKHX nOJIO;IKCHHH fWn BO BHcmHCH HOHOC4>CPC H f,[(B npa JIJ060M yposae
MarHHTHOH aKTHBHOCTH [1]. KpoMC TOro, cpenaee BpCMSI 3a,zJ.ep;IKKH 't = 2,2 tI ~JISI

fWIT. cJIa60 OTJIHtIaCTCSI OT 3TOro BpeMCHH ~JISI f,[(B [6].
B KBa3HCTaIJ;HOHapHOM cnysae npa nOBblmCHHOH MarHHTHOH aKTHBHOCTH f,[(B

H, nO-B~HMOMY, fl1IT SlBJISIIOTCSI CJIC~CTBHCM Cyw;cCTBoBaHHSI aJIbBCHOBCKOro CJIOSl,

KOTOpblH 06ccnctIHBacT 06pa30BaHHc OTlICTJIHBOH rpaHHIJ;b1 BblcoKomHpoTHoH KOHBCK­

IJ;HH DJIa3MbI [6]. OCHOBHOH npHtJHHoH CYW;CCTBoBaHHSI ansseaoscxoro CJIOSI SlBJISlJOTCSI

HOHbI DJIa3McHHoro CJIOSI MarHHToc<l>epbl C 3HcpmSlMH 10-100 K3B (CM., aanpassep,
[7, 8]). 3TH ;lKC HOHbI SlBJISlIOTCSI HCTOtJHHKOM KOJIbIJ;CBOro TOKa MarHHToc4>cpbl [9].
B nepaon pOCTa MarHHTHOH aKTRBHOCTH CBSl3b nOJIO)KCHHSI fWIT C BHyTpCHHCH

rpaHHIJ;CH HOHOB nnaasreaaoro CJIOSl, nO-B~HMOMY, coxpaaserca, B 3TOT nepaon
HH)KCKIJ;HSI HOHOB DJIa3McHHoro CJIOSI B rJIy6b MarHHT9c4>cpbl, yBeJIHtJCHHC HHTCHCHB­

HOCTH aBpopaJIbHblX 3JICKTpoCTPYH H KOJIbIJ;CBOro TOKa npoHCXO~SlT nOCJIe nOBopoTa

BCpTHKaJIbHOH KOMnOHCHThl MC;lKDJIaHCTHoro MarHHTHoro nOJISI B. C cesepa aa tor
[7] nOtJTH CHHXpoHHO.

I1HTcpBaJI BpeMCHH !:1T MC)K~Y npHXO~OM K 3cMJIC BblCOKOCKOPOCTHOro nOTOKa

DJI33MbI COJIHClIHOro BCTpa H nOBopoTOM B. C cesepa na ior B 3TOM nOTOKC tIaCTO

COOTBCTCTByCT 4>a3c pocra MarHHTHOH 6ypH. B .3TY <l>a3y H3-3a yBCJIHtJCHHSI ~aBJICHHSI

COJIHCtJHOro BCTpa P - N, V; MO;IKCTnpoHCXO~HTb 3HallHTCJIbHOC yBCJIHtICHHC DJIaHC­

rapaoro Kp-H~CKca npa npaKTHtJCCKH 4>oHOBhlX 3HatICHHSlX AE-HH~CKca H CJIa60M

H3MCHCHHH nOJISI DR H nOJIO)KCHHSI fl1TI. TIo3TOMY B COOTHomCHHH

<Dn (t) - - Kp (t - r) BpCMSI 't aa HatJaJIbHOM arane pa3BHTHSI 6ypH CBSl3aHO C !:1T.
YBeJIHtJCHHC 't C POCTOM !:1K/ ""t aa 3TOM srane, nO-BH~HMOMY, 03HallaCT, qTO lJCM

60JIbme B03Myw;cHHe CKOpocTH COJIHClIHOro BCTpa B BblCOKOCKOpOCTHOM nOTOKC nJIa3MN,

TCM 60JIbmC I1T. KpoMC TOro, BblCOKHC 3HallCHHSI Vs nOCJIe nosopora B. aa ior, T. c.
nOCJIe HHTCpBaJIa I1T, 06eCnClJRBaIOT 6hlCTpoC yBCJIHtICHHC HHTCHCHBHOCTH KOJIbIJ;CBOro

TOKa H nOMcp;IKHBaIOT BblCOKHC 3HatICHHSI M/l1.t. IT03TOMY YCJIOBHC r
- !:1K/""t B CpC.llHCM BhlnOJIHSlCTCSI MSI BCCTO nepaona pocra Kp •

Ha rJIaBHOH <l>a3c MarHHTHOH 6ypH YMeHbmCHHC nOJISI DR noCJIC nosopora B. C

cesepa na ior conposoxnaerca H B 3HatJHTCJIbHOH CTcnCHH OOYCJIOBJICHO CMCW;CHHCM

BHYTpeHHcH rpaHHIJ;N HOHOB DJIa3McHHoro CJIOSI K 3cMJIC [9]. ITOCKOJIbKY 3Ta rpaaaua

CBSl3aHa C fWIT, TO KatICCTBCHHO <Dn(t) - DR(t). KpoMC roro, <1>n(t) - -Kp(t - 't),
rne 't - I1.K/11 t no OTMCtICHHblM Bblmc npHtJHHaM. CBSl3b DR(t) C Kp(t - r)

06yCJIOBJICHa H TCM, qTO cxopocrs OTTOKa aoaoopepaax HOHOB B MarHHToc4>cPY,

"IaCTb KOTOpblX B .llaJIbHCHWeM ycxopaercs H HH)KCKTHPYCTCSI B KOJIbIJ;CBOH TOK,
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xopperrapyer C K; [10, 11]. Taxa 51 KOppeJI5Iu,H5I ocooeano 5IpKO sapaxeaa AJI5I HOHOB

0+ [10]. n03TOMY K KOHU,y rJIaBHOH q,a3b1 HHTeHCHBHoH 6ypH HOHbI HOHOCq,CpHOro

npOHCXO)KJl.eHH5I MOryT coaepscars AO 80% nJIOTHOCTH aaepraa KOJIhU,CBOro TOKa [9].

Haxano BOCCTaHOBHTCJIbHOH q,a3bI MarnHTHOH 6ypH COOTBeTcTBycT yCJIOBHSlM,

xorna norepa HOHOB KOJIhU,CBOro TOKa npCBhlIUaIOT HH)KCKU,HIO HOHOB B KOJIbU,CBOH

TOK, JIH60 HH)KCKU,H5I npexpamaerca, aanpasrep, H3-3a nosopora B, ua cesep. JJ,JISI

HHTeHCHBHbIX 6YPb lIaCTO Ha6JIIO):\aeTC5I nepaoaavansaaa 6bIcTpa51 H nOCJIC):\YIO~aSl

MC):\JIeHHa51 BOCCTaHOBHTCJIbHa51 q,a3a C xapaxrepausra BpCMeHaMH MCHCC 10 H

- 100 1I COOTBCTCTBeHHO. 3TO, nO-BH):\HMoMy, 06yCJIOBJICHO nepeoaauansasnra 6bIC­

TPbIMH nOTep5lMH 3HeprHlIHbIX HOHOB 0+ H nOCJIe):\YIOill,HMH MeAJICHHhlMH nOTepSlMH

HOHOB H+ C 3HeprH5IMH OKOJIO 100 K3B [9]. IlOllTH aHaJIOrHlIHO H3MeH5IeTC5I HHBa­

pHaHTHa51 IUHpOTa MaKcHMyMa nJIOTHOCTH 3HeprHH KOJIbU,CBOro TOKa <l>m: caauana

OTHOCHTeJIbHO 6bICTpO CMCill,aCTC5I K nOJIIOCY AO 3HallCHHH OKOJIO 55° <1>, a 3aTCM

cTa6HJIH3HpycTC5I, nOCKOJIbKY 3Ta IUHpoTa .sIBJISleTCSI THnHlIHhlM nOJImKeHHCM OCTa­

roxaoro xonsuesoro TOKa ):\JI5I cnOKOHHbIX YCJIOBHH [9, 12 J. 3aKoHoMcpHOCTH H3.MC­

HeHHH nOJIO)KCHHSI xonsuesoro HOHOCq,CpHOro npoaana H <1>01 K311CCTBCHHO COBn3):\3IOT,

n03ToMY <I>:(t) ::::: <l>m(t) aa BoccTaHOBHTeJIbHOH q,a3c MarnHTHOH 6ypH. Ha 3TOH q,a3c

CMC~CHHe fJJ,B H I'Hfl K nOJIIOCY npOHCXO):\HT C 3a):\cp)KKOH "(::::: 2,2 1I OTHOCHTCJIbHO

K p ' Bpesis 1:', nO-BH):\HMOMy, CB5I3aHO co CpeAHHM BpeMCHCM CY~CCTBOBaHH5I3JICKTpoHOB

C 3HCPrH5IMH OKOJIO 1 K3B, BbIChlnaHH5I KOTOPblX H 06ecnellHBaIOT CMC~CHHC fJJ,B K

rromocy [6].
Ilpaaeaeaaoe BhlIUC 06cy)KACHHe OTHOCHJIOCb B OCHOBHOM K OKOJIOnOJIYHOllHbIM

xacan. KallCCTBCHHO OHO cnpaBCAJIHBO H ):\JI5I nOCJICnOJIYHOllHhlX lIaCOB. JJ,JI5I npezt­

nOJIYHOllHhlX lIaCOB KapTHHa CJIO)KHec. TaK, H3 pHC. 3 BHAHO, srro B AOnOJIYHOllHbIC

lIaChl BpCM5I 3a):\cp)KKH 1:' B nepaon pOCTa MarnHTHOH aKTHBHOCTH lIaCTO AOnOJIHHTCJIbHO

yBCJIHlICHO, n03TOMY HCT npOCTOH CB5I3H MC)K):\y 1:' H !1Kp / !1t. Ha rJIaBHOH q,a3C

MarnHTHOH 6ypH ::lTO, nO-BHAHMOMy, CB5I3aHO C nOJI5IpH3au,HOHHhlM ):\)KCTOM - BhlT5I­

HyTOH B 30HaJIbHOM HanpaBJICHHH Y3KOH nOJIOCOH YBCJIHlICHHOro 3HallCHH.sI 3JICKTpH­

lICCKOro nOJI5I na CCBep. OH cymecrsyer B 06JIaCTH npo):\OJIbHbIX TOKOB H3 MarnHTocq,CpbI

B HOHOCq,Cpy B6JIH3H, HO 3KBaTOpHaJIhHee fJJ,B [6, 13]. Iloaroxy AJI5I 06pa30BaHHSI

nOJISlpH3au,HOHHoro A)KCTa Hc06xo):\HMO, lIT06bI CMC~CHHCBHyTpcHHeH rpaaausr HOHOB

nnaanemroro CJIOSI K 3CMJIC onepexano nepaoaasansaoe CMC~CHHC fJJ,B K 3KBaTOpy.

OAHaKo, CCJIH nOJISlpH3au,HoHHhlH ):\)KCT 06pa30BaJICSI, TO OH B 3HallHTCJIbHOH CTcnCHH

6JIOKHpyCT CMC~CHHC fJJ,B H, CJIC):\OB3TeJIbHO, I'Hfl K sxsaropy [13], ):\a)KC CCJIH

CMCill,CHHC BHyTpCHHCH rpaaansr nnasaeaaoro CJIOSI K 3CMJIe npOAOJI)KaCTCSI. 3Ta

6JIOKHpOBKa, nO-BHAHMOMy, SlBJISlCTCSI OAHOH H3 npHlIHH YBCJIHlICHHSI BpCMCHH 3a­

):\Cp)KKH CMCill,eHHSI fYlil K sxsaropy OTHOCHTCJIbHO pocra MarnHTHOH aKTHBHOCTH.

3q,q,CKTHBHOCTb 6JIOKHpOBKH HOCHT noporoaua xapaxrep H CY~CCTBCHHO 3aBHCHT OT

q,OHOBhlX npOBOAHMOCTCH aoaocrpepa B 06JIacTH nOJISlpH3au,HOHHoro A)KCTa, n03TOMY

npOCTa51 CBSl3b Me)KJl.y 1:' H K, OTCyTcTByeT. OTMCTHM, xro nOJISlpH3au,HOHHbIH A)KCT

06ccnClIHBaCT yrJIy6JICHHe I'Hl] AO crpyxrypsr Y3KOro nposana HOHH3au,HH. TI03TOMY

B rJIaBHyIO q,a3y MarHHTHOH 6ypH 3TOT nposan q,HKCHpyCTC.sI npCHMY~CCTBCHHO B

):\onOJIYHOllHbIC xacsr [6, 14].

3aKJlIOlIeHHe

Ha OCHOBC 3H3JIH3a naamsx 30HAOBhlX H3McpeHHH C YlC3 «KOCMOC-900» na

asrcorax 430 ± 50 KM ):\JISI HCOCBe~cHHoro BpCMCHH CyTOK nonyxeao, liTO B nepaona

6YPb cpCAHeIUHpOTHblH HOHOCq,CPHhlH rrposan MO)KHO npCACTaBHTb COCTO.sI~HM H3

ABYX npOB3JIOB - raasaoro aoaoopepnoro npoaana H xonsnesoro HOHOCq,CpHOro

nposana. I'Hl] SlBJISleTCSI OTHOCHTeJIbHO PCryJISlPHhlM 06pa30BaHHeM H H3 BCCX q,33ax

6ypH HMCCT TCH):\CHU,HIO paCnOJIar3TbC5I B6JIH3H 3KBaTOpH3JIbHOH rpaumne AH<P<PY3HhlX

BTOp)KCHHH 3JICKTpoHOB. KYITI OTlIeTJIHBO OTAeJISlCTCSI OT fMIl aa BOCCTaHOBHTeJIbHOH

q,a3C 6ypH. Ha 3TOH q,a3e KMIl, nO-BH):\HMOMy, pacnOJIO)KeH B6JIH3H rrpoexnna aa

HOHOCq,Cpy M3KCHMYM3 TIJIOTHOCTH 3HCprHH OCT3TOllHOro xonsuesoro TOKa.
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OKOJlOnonYHOlIHhIM

'IaCOB• .n:n51 npen­

" B ~ononYHOlJ:HhlC

, ~ononHHTenhHO

Ha rJIaBHOM q,a3e

~)KCTOM - BhlTSI­

aqCHHSI 3neKTpH­

H3 MarHHTocq,CPhI

MSI 06pa30BaHHSI
.cil rpaHH~hI HOHOB

r,lJ,B K 3KBaToPY.

CJIbHOM crenena

[13], ~a)KC CCJIH

~OJI)KaCTC5I. 3Ta

HSI BpCMCHH 3a-

OM aKTHBHoeTU.

eHHO 3aBHcHT OT

A)KCTa, n03TOMY

3a~HoHHbIM ~)KeT

3a~HH. TIo3TOMY

HMY~CCTBCHHO B

«KOCMOC-90D» aa
, qTO B nepaonu

COCT05lUJ;HM H3

HOHoeq,cpHoro

H aa scex q,a3ax

~bf ~Hq,q,Y3HhlX

CTaHOBHTcnhHOH

3H npoCK~HH na

TOKa.

apaxeaa ~JHI HOHOB

i ROHhI HOHOCq,CPHOro

OJIb~CBOro TOKa [9].
TByCT YCJIOBH5IM,

HOHOB B Konh~eBOH

a Hz aa cesep. .n:nSl

as H nOCJIc~YIOUJ;aSl

CHaMH MCHCC 1D H

OHaqanbHblMH 6hIC­

CHHhlMH nOTepSlMH

H3MCHSleTCSI HHBa­

TOKa <l>m: caauana

o 55° <1>, a 3aTCM

, nOnO)KCHHCM OCTa­

HOMCpHOCTH H3MC­

BCHHO COBna~aIOT,

pa, Ha ::lTOH q,a3c

2,2 q OTHOCHTeJIhHO

BaHHSI 3ncKTpoHOB

CMC~CHHC f.n:B K


