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Ha ocHoBe maHHBIX MUPOBOI1 CETU CTAHLMIA HEHTPOHHBIX MOHUTOPOB C MCIOJIb30BAHUEM METOA CITeK-
TporpaduyecKoii r1o6aaIbHOM CheMKH ITOJyUYeHbI TapaMeTPbl MATHUTOC(HEPHBIX TOKOBBIX CCTEM B COOBI-
Tusix B Mae 1998 r. B paMkax ocecCuMMeETpUYHOI MOJIeJIM OrpaHUYEHHOI MarHUTOochephbl 3eMIu orpeaese-
HBI TTapaMeTPpbl TOKOBBIX CCTEM (TOKM Ha MAarHUTOIIay3€ U KOJIbLIEBOM TOK BO BHYTPEHHEMN MarHuTocde-
pe), a TakKe X BKJ1aJ B UBMEHEHUSI )KeCTKOCTU FeOMarHUTHOIO 0Ope3aHus U B Dst-MHACKC B UCCIIeTyeMBblii

TIepHOI.
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BBEIAEHUE

MarHutocepHbIe TOKOBbIE CUCTEMBbI TPaHCHOP-
MUPYIOTCS IIPY B3aUMOIIECTBUM COJTHEYHOIO BEeTpa
1 MarHuTocdepsl 3eMiIn, B pe3yJibTaTe 4YeTro BO3HU-
KaroT Bapyallui MarHUTHOTO T10JISI B TIEPEXOIHOMI 00-
JIacTu, U3MEHEeHMsI (POPMBI U TTOJIOXKEHUSI MarHUTO-
nay3bl, UI3MEHEHHUSI MapaMeTPOB MarHUTOC(EepPHBIX
TOKOBBIX cUCTeM. B3auMoCBsI3b MPOLIECCOB, MPOKC-
XOISIINX B MEXIUIAHETHOM IIPOCTPAHCTBE, COJTHEY-
HOM BETPE Y MAarHUTOC(HEPHBIX TOKOBBIX CUCTEM, SIBJISI-
€TCs1 BaXKHBIM (haKTOPOM J1J1sI HOHUMaHMSI IIPUPOJIBI Ta-
KX T€OMArHUTHBIX BO3MYIIEHMII B MarHuTocdepe,
KaK MarHUTHBIe cyoOypm 1 Oypu [1, 2]. Bo Bpems mar-
HUTHOI Oypy MPOUCXOIUT PE3KOe YCWICHUE KOJIblIe-
BOTI'O TOKA BCJICACTBUE MHKEKIINY 3aPSDKEHHBIX YaCTHI
13 XxBocTa MarHuTocdepn! [3—5], a Takke 3HAYMTEITb-
HOE YCUJIEHUE TOKOB XBOCTa, MOHOC(EPHBIX TOKOB U
TOKOB Ha MarHuronay3e. MarHuTHOE 110Ji€ KOJIbLIEBOTO
TOKa OOecneynBaeT XapaKTepHYIO KpYITHOMACIITAO-
HYIO CTPYKTYpY BapuallMi U3MepsieMOrO0 MarHWTHOTO
I10JIsI BO BpeMsi MarHuTHOI1 Oypu. IToHkeHme Haripsi-
KEHHOCTHY T€OMarHUTHOTO 10151, KOTOPOE OMMChIBACT-
cs1 Dst-MHAEKCOM, SIBJISIETCSI XapaKTEPHbBIM MPOSIBJICHU -
eM MarHuTHoi Oypu [1, 2]. Ha Bapuanum Dst-uHaekca
OKa3bIBAIOT BIMsIHME TOKM Ha MaruuTomnay3e (DCF-to-
KH), TIOTIepeYHbII TOK B XxBocTe MarHuTocdepsl (DT) u
KOJIBLIEBOIM TOK BO BHyTpeHHeit marHutocepe (DR)
[6]. I3MeHeHNE COOTHOILIEHUSI MEXIY MCTOYHUKAMU
Bapuauuii Dst-MHAEKCa MEHSIETCSl Ha pa3HbIX CTaausIX
TEOMarHUTHBIX BO3MYIICHUI, YTO OTpaxkaeT IWHA-
MUKY MarHUTOC(EPHBIX TOKOBBIX CUCTEM BO BpEM:I

MarHuTHBIX Oypb [7]. PaccTossHUE 1O MOACOMHEYHOMN
TOYKM Ha MarHUWToOINay3e — OJMH U3 BaXXHEHIIMX Ta-
paMeTpoB MarHuTochepbl, KOTOPbIi XapaKkTepusyeT
rnojkaTre MarHuTornaysbl. [Ipy BHE3aImHbIX CKayKax
IuHaMmudeckoro paabieHuss CB u3MeHEHUs] 3TOro
paccTOsIHUS MPUBOAAT K 3HAYUTEIbHBIM BapUaliusM
MarHutocgepHoro MarHuTHoro noJjs [1, 2].

HMccnenoBaHne MarHuTOC(EpHBIX TOKOBBIX CHU-
CTeM BO BpeMsl MarHUTHOM Oypu SIBJISIETCS aKTyallb-
HoI1 3amaueii pu3uKu marautocdepsl [8]. Maruuro-
chepHble TOKOBBIE CHUCTEMbI MCCIEOYIOTCS KakK IO
SKCIEPUMEHTAJILHBIM JaHHBIM [1, 2], TaKk U ¢ IIpu-
BJICYEHUEM TeOpeTUUeCKUX Moaesieit [9—14]. B Hameit
paboTe IS ToJdydYeHUs] TaKUX TapaMeTpoB MarHUTO-
cepHbIX TOKOBBIX CHUCTEM, KaK paauyc KOJbLEBOTO
TOKa (r,), TOKOB Ha MarHurorayse (r,,) u Dst-uHuekca,
HICTIOJIb3YIOTCSI PE3Y/IbTaThl PACY€TOB 3aBUCUMOCTH U3-
MEHEHUII ECTKOCTM Te€OMarHUTHOTO oOOpe3aHMsI
(KT'O) (AR,;) OT XeCTKOCTM T€OMarHUTHOTO 00pe3a-
Hus (R,) 1O JaHHBIM MUPOBOI CETU CTAHIIUI KOCMUYe-
ckux jrydeit (KJI) [1, 2] u uamenenuit 2KI'O B pamkax
0CECMMETPUYHONM MOJAEIM OrpaHUYEeHHON MarHu-
tochepnl 3emnu (AR,,) [15].

ems paboThl — O pe3yabTaTaM pPacyeToOB M3Me-
HEHMs TUIaHETapHOM CHCTEMbI XXECTKOCTell reoMar-
HUTHOTO 00pe3aHnsI KOCMUYECKUX JIydeil MCCIenOBaTh
Meproa T€OMarHUTHBIX BO3MyIlleHHiI B Mae 1998 r.,
onpeaenth napameTpbl DR 1 DCF TOKOBEIX ccTeM
¥ OLICHUTh MX BKJal B M3MEHEHUS XECTKOCTHU I'eO-
MarHUTHOTO 0Ope3aHus 1 B Dst-MHIEKC.
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IMTAPAMETPBI MATHUTOC®EPHBIX TOKOBBIX CUCTEM

JAHHBIE 1 METOJ

Hcnonb3ysa pesynbraThl pacueroB AR, oT R, mo
JITaHHBIM MUPOBOIi ceTn cTaHmii KJI MmeTomom criek-
Tporpaduyeckoii No6aabHOI cheMKH [16] 1 B paM-
KaX OCECUMMETPUYHOM MOJENIM OTpaHNYCHHON Mar-
nutocdepsl [15] (AR,,;) OTHOCUTENBLHO (HOHOBOIO
ypoBHs 30 anpenist 1998 1., paccUnTHIBAIOTCSI HEKOTO-
pbie mapaMeTpbl MAarHUTOC(EPHBIX TOKOBBIX CUCTEM
(DR u DCF): panuychl 1 cuia KoJiblIeBOTro Toka (7,),
TOKOB Ha MarHuronayse (7,,) U BKJaJ 3TUX TOKOBBIX
cucTeM B Dst-UHIEKC.

PE3VJIbTATbBI AHAJIU3A

Ha pwuc. la—1le, cooTBEeTCTBEHHO, TTPEICTABIICHEI
JIaHHBIE MPSIMBIX U3MEPEHUI B MEXIIIAHETHOM IPO-
ctpaHcTBe cKopoctu CB, moaynss MMII, amnnuty-
bl Bapuanuit uateHcuBHoct KJI Ha craniuu KJI
Hpkytck3 (R, = 3.56 I'B (otHOCUTeNnbHO 1975 1. [17],
BbicoTa 3000 M) 1 BapualiMu U30TPOITHON COCTaBJISI-
oneil nHTeHcuBHOCTH TiepBUYHbIX KJI ¢ XkecTko-
ctbio R, = 4 I'B, a takxe usmenenusi KI'O (AR,) B
MpKyTcKe cCOBMECTHO ¢ Dsf-UHIESKCOM.

B miepBoii nexkame mas 1998 r. HaGIOHAIMCh HE-
CKOJIBKO IJIUTEIbHBIX T€OMarHUTHBIX Oypb, HauyaB-
IIMXCcs 2 Masi M 3aKoHYMBIIMXCS 7 Mast (puc. le), uc-
TOYHMKAMM KOTOPBIX IOCTYKMJIN KOPOHAJIbHbBIC BbI-
OpoOCHI MacChI THITA TAJIO N3 aKTUBHOM o6actu 8210
[18]. 2 1 6 Mast HAGTIOMATMCH HA3EMHBIE BO3pACTaHUS
nHTeHcuBHOCTU KJI (Ground Level Enhancements
56 u 57). B Hauane Mas K 3emMJie MOAOLIM BbICOKO-
CKOpPOCTHBIE MOTOKMU: 1 Mast HabIOaaI0Ch BO3pac-
taHue ckopoctu CB go ~600 km/c, moayns MMII
coctaBistn ~5—10 H#Tn, Dst-mHIEKC N3MEHSIJICS OT
~ —13 T no ~21 HTn. 2 mas ckopoctb CB yBe1uuun-
nack 10 CB ~680 km/c, Moayab MMII — no ~20 v,
3aperucTpupoBaHa MaruuTHas oyps ¢ Dst ~ —85 HT.
MakcuManbHass Bapuanus Ha craHuum KJI HMp-
KyTCK3 cocTaBiisiia ~ —4.5%. 4 Mast BO BpeMsT Mar-
HUTHOI Oypy MUHMMAaJIbHOE 3HaYeHue Dsi-mHaeKca
obu10 ~ —205 HT1, MakcUMaIbHOE 3HAUYEHUE MOMYJIS
MMII ~40 uTn, ckopocts CB B mnanazone ~460—
890 xm/c [19—22]. Habmomanoch MOBHIIIEHUE MH-
teHcuBHOCTU KJI Ha HU3KO- U CpeaHEIIMPOTHBIX
cranuusx. Tak, Ha cranuuun KJI Mpkyrck3 oHO co-
craBmio ~4%. Ha BeicOKOIIMPOTHBIX cTaHIusax KJI
yBEJIMUEHUSI CKOPOCTHU cueTa He HaOIoga1och. Mbl
npeamojaraeM, 4To 93ToT 3@GdeKT o00yCclIoBIcH
ymeHbileHneM 2KI'O. PacueTsl 1mokasaiu, 4TO IS
HU3KO- U CPETHEIINPOTHBIX CTAHIINI AR, COCTaBUIIO
or ~ —0.2 no ~ —0.4 I'B. Ha puc. le moka3aHbl Bpe-
MeHHbIe xoabl AR, (B UpkyTcke) u Dst-uHnexca st
reoOMarHUTHBIX Oyphb 2 1 4 mast. KoadduimeHt kop-
pensiunuy Mexny AR, v Dst B 9T TTepUOJIbI COCTABIISIET
~0.9.

Ha puc. 2 npuBeneHsl 3aBucumocTi AR, oT R, anist
pa3HbIX (a3 pa3BUTUS YMEPEHHbBIX TF€OMAarHUTHBIX
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Puc. 1. Ckopocts CB (a); momyns MMII (6); aMrumuTy bt
Bapuauuii uHtreHcuBHocT KJI Ha cranuwmsx KJI Mp-
KyTcK3 (CIIOLIHAsI JUHMS, JeBasl IKajla) U Bapualluu
M30TPOMHOM COCTaBJISIIONIEN MHTEHCUBHOCTH TMEPBUY-
Hbix KJI ¢ xxectkocteio R, = 4 I'B (tutpuxoBast JvHMS,
npasas wkaia) (6); usmenenusa KI'O (AR,) nis yactui ¢
R.= 4 T'B (1uTpnxoBas TMHMSA, paBast NIKaJla) COBMECT-
HO ¢ Dst-mHIeKcoM (CITIONTHAS IMHMS, JIeBast IIKaa) (2).

Ooypb 2—4 Mas 1998 r., moayyeHHbIe M0 TaHHBIM MU-
poBoii cetu cranumii KJI, a Takke pe3yabTaThl pacue-
ta usMeHeHuit 2KI'O u Bkian B uameHeHnust KI'O ot
KOJIBIIEBOTO TOKAa, pacCUMTaHHbIe mo moaenu |[15].
W3 puc. 2 sugHo, uTo m3mMeHeHus 2KI'O ymoBneTBo-
PUTEJILHO COINIACYIOTCSI MEXIY COO0OIi, 3a MCKITIOUE-
HUEM OTACIbHBIX IIEPUONOB IIaBHOM (pa3bl reoMar-
HUTHOI Oypm 4 Mast. DTO CBI3aHO C TEM, YTO BO Bpe-
MsI TEOMarHUTHOM OypH, MIOMUMO PE3KOI0 YCUJICHUS
KOJIBILIEBOTO TOKa 1 TOKOB Ha MarHUTOIIay3¢e, IPOKC-
XOJIUT 3HAYUTEILHOE YCUJICHUE IPYTUX TOKOBBIX CH-
cTeM (HampuMep, IMPOAOIbHBIX U MOHOC(HEPHBIX TO-
KOB, TOKOB XBOCTa), YTO HE YYUTHIBAETCSI B UCIIOJIb-
3yeMOl OCECUMMETPUYHON MOJEIU OrpaHUYEHHOM
MarHutocdepsr [1, 2].

B 1abn. 1 mpuBeneHbl mapaMeTpbl TOKOBBIX CH-
CTeM, paccuuMTaHHble B paMKax Mmopnenu [15] B or-
JIeJIbHbIE MOMEHTBI paCCMOTPEHHBIX COObITUII. Pac-
CUMTaHHBIC W HaOmomaeMble Dst-MHIEKCH OTIMYa-
I0TCSI HAa BEJIMYMHY OT HECKOJBbKUX HTJI 10 NeCATKOB
HTn. PaccuutaHHble paauychl KOJbLIEBOIO TOKa 7, U
TOKa Ha MarHuToIlay3e 7, OTpaxaloT CyMMAapHBIA
BKJIaJ HECKOJBKMX TOKOBBIX CHUCTEM, ITO3TOMY TOY-
Hee TOBOPUTh 00 3((PEKTUBHBIX paguycax TOKOBBIX
CHCTEM, KOTOpKIC NaloT BKJIaAbl B Dst-mHAeKc. Pa-
IUYCHI 7, (B eIMHUIIAX paanyca 3eMJIM) COCTaBJISIIOT
JUIST HavajabHOUM (pa3bl reOMarHuTHOW Oypu 2 Mas
~4.8, nng miaBHOUM a3kl ~2.3, ang ¢as3bl BoccTa-
HoBJIeHUs ~2.4. JI1s reomarHuTHOI Oypu 4 mas pa-
JIINYCHI 7, (B €eIMHULIAX paanyca 3eMJIN): i1 HaYallb-
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Puc. 2. 3aBucnmocts usMenenns 2KI'O ot R, 1uig pasHBIX a3 yMepEeHHBIX T€OMarHUTHBIX Oypb 2—4 Mas 1998 r. Havanenas
daza: 08:00 UT 2 mas (a), 22:00 UT 3 mas (6); maBHas daza: 17:00 UT 2 mas (8), 05:00 UT 4 mas (e); paza BoccTaHOBJIEHUSI:
20:00 UT 3 mas (d), 09:00 UT 4 mas (e). CruioliHasi JMHUSI — Pe3yJIbTaThl, MOJyYSHHbBIC 110 TaHHBIM MUPOBOI CETU CTAHLMMI
KJI meTomoM criekTporpaduyeckoii mobalbHON CheMKH, IITPUXOBAsI IMHUS — pacyeT 10 OCECUMMETPUYHOM MOJIEIN orpa-
HUYEHHOU MarHUTOCMEPbI C KOJIbLIEBBIM TOKOM, IUTPUXITYHKTUPHAST JIMHUS — BKJIaz B udMeHeHust 2KI'O oT KOJIbLIeBOro TOKa,
pacCUYMTaHHBIH 10 OCECUMMETPUYHOI MOJIEIM OrPaHUYEHHOI MarHUTOCGhephI.

Hoit pa3sl ~3.5, gs rmmaBHO# pa3bl ~3.2, 111 a3kl  MeTpaM TOKOBBIX CHMCTeM B paMKax Moaenau [15]
BOCCTaHOBJIeHUS ~3.5. MUHUMa/IbHbIE paAUYChl ¥,  BKIald 3(M(PEeKTUBHOrO KOJbLIEBOrO TOKA B U3MEHE-
HaboIaoTed B IIaBHOM ¢asze reomarHuTHoM Oypu  HusA 2KI'O cocrasister ~50—60%, B BemmanHy Dst-1H-
U BO3pacTaloT Ha (pasze BoccraHoBleHud. [1o mapa- nmekca — ~60—70%.

Ta6muma 1. HapaMeTpLI TOKOBBIX CUCTEM: PallyC KOJIbLIEBOTO TOKA 7, B €AMHULIAX panguyca 3eMJIHU, CUJIa KOJIbLIEBOTO TO-
Ka /. B eaMHuLIax 106 A PaCCTOsIHUE 10 MOACOJIHEYHOM TOUKMU #,, B EIMHULIAX pajuyca 3eMJIM, CUJjla TOKA Ha MarHATOIAa-
y3e I B exmHunax 10° A, paccunraHHbIil Dst-MHIEKC Dst., (HTJ'I) B paMKaX OCECUMMETPUYHON MOJIEIN OTpaHNIYCHHOMI
MarHMTocd)epr IU1s1 pa3HblX a3 pasBUTUSI FEOMAarHUTHBIX Oypb, HabaonaeMble 3HaueHus1 Dst-unaexca Dst,, (H1n)

Dasbl [TapamMeTpbl TOKOBBIX CUCTEM
. JlaTa u BpeMs

TeOMarHUuTHOU Oypu r, I T I, Dst,, Dst,,

Havanbnas 2.05.1998 4.8 12.7 8.9 3.7 -36 —24
08:00 UT
3.05.1998 3.5 10.4 9.0 1.6 —-38 57
22:00 UT

[naBHast 2.05.1998 2.3 10.4 8.7 0.73 —64 —85
17:00 UT
4.05.1998 3.2 13.3 8.4 1.93 —154 —205
05:00 UT

BoccranoBnenust 3.05.1998 2.4 10.1 9.1 0.70 —104 -70
20:00 UT
4.05.1998 3.5 11.4 9.0 1.73 —114 —135
09:00 UT
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IMTAPAMETPBI MATHUTOC®EPHBIX TOKOBBIX CUCTEM

3AKJIIOYEHHME

ITo maHHBIM Ha3eMHBIX U3MEPEHUII HAa MUPOBOI1
cetn ctanumit KJI B pamkax ocecMMMeTpUYHOI MO-
JIeJIM TOKOBBIX CUCTEM MarHuTocdepbl 3eMiin TOoTy-
YeHbl UX HEKOTOPBIE XapaKTepPUCTUKU (paguyc, cujia
TOKa) B IE€PUOJbl TEOMAarHUTHBIX BO3MYIIICHUI B Mae
1998 r. ITokazaHo, YTO MOBBIIIIEHHE UHTEHCUBHOCTU
KJI 4 mast Ha HU3KO- U CPETHEINMPOTHBIX CTAHIIMSIX
cBs13aHo ¢ yMeHbIIeHneM 2KI'O; Bkianm 3ddekTuB-
HOTro KOJIbLIEBOTO ToKa B u3MeHeHUss KI'O ~50—
60%, B Benuunny Dst-wHnekca — ~60—70%. Usme-
Henus XKI'O, paccunTaHHBIE TTO JAHHBIM MHPOBOM
cetu ctaHumii KJI u B paMKax oceCUMMETPUYHOM
MOJEIN OrpaHMYEHHOM MarHUTOC(ephl YIOBIECTBO-
PUTEIILHO COITIACYIOTCS MeXay coOoii. ITomyueHHbIE
pe3yJIbTaThl MOTYT OBITh MUCIIOJIb30BaHBI IJISI KOJIUYe-
CTBEHHOI OILIEHKY MapaMeTPOB HEKOTOPHIX TOKOBBIX
CUCTEM B MarHUToc(epe B MEePUOIbI TeOMAarHUTHBIX
BO3MYIUCHUM.

Pa6oTa BeIMToTHEHA TpU (DMHAHCOBOM MOMIEPXKKE
Muno6pHayku Poccun. Pe3ysibTaTsl ITOIy4YeHBI C C-
nonbp3oBaHueM obopymoBanug LIKIT “Anrapa”
http://ckp-rf.ru/ckp/3056/ m YHUKaIBHOM HayJIHOMN
ycraHoBKU “Poccuiickasi HallMoHajbHasi Ha3eMHast

ceTb ctaHuMii Kocmuaeckux aydeit” (Cers CKII) [23].
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Magnetospheric current system parameters
during the geomagnetic disturbances in May 1998
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Based on the data from the global network of neutron monitors, by using the spectrographic global survey,
we obtained the parameters of magnetospheric current systems in the 1998 May events. Within the axisym-
metric model for the bounded Earth magnetosphere, we determined the DR (ring current) and DCF (mag-
netopause currents) parameters for the current systems, as well as their contribution to variations in the rigid-
ity of the geomagnetic cutoff and to the Dsz-index over the addressed period.
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