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M3 usMepeHUii MUPOBOI CeTU HENTPOHHBIX MOHUTOPOB B Tepuoa 1996—2018 rr. BoisiBiieHO 31 cUbHOE
dbopoym-nonmwkeHue (>5%), yioBIETBOPSIONINX MPUHITOMY KPUTEPUIO 0TOOpa cOOBITHI. MeToaoM Ha-
JIOXXEHUSI BTI0X OMPEAEsIEHbl COIJIACOBAHHBIE TPOCTPAHCTBEHHbBIE PACIIPENEICHUS] TAPAMETPOB COJTHEYHO-
ro BETpa 1 TMOHWXEHMUS ITNIOTHOCTU KOCMUYECKHUX JTydeil. YCTaHOBJIEHO, UTO BKJIaJIbl MEXaHU3MOB (hOpPMU-
poBaHUsT GOPOYILI-TIOHMXKEHUSI CUJIBHO Ppa3IM4yaloTcs B 2-X rpyInax coobiTuii. Paznuyne MoxeT ObITh 00y -
CJIOBJIEHO TeM, UTO (hopMupoBaHue hopOyII-TIOHMKEHUS B OMHOM IPyIIIe MPOUCXOIUT B JIOOOBOI YacTH,
a B IpyToii rpyIine B nepudepuiftHON 4acTu BO3MYIIIEHMUSI.
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B xauecTBe MexaHu3Ma (OpMUPOBAHUS CIIOPAIN-
yeckux (opoyur-roHmkenuit (PI1) yacto npubieka-
10T 1UGPY3MOHHBIN MexaHu3M. [1pu BzaumMoaeiicTBumn
KOpOHaJIbHOTO BhIOpoca Macchl (KBM) ¢ comHedHBIM
BETPOM YBEIMYMBACTCS YPOBEHb TypOYJICHTHOCTH Mar-
HUTHOTO T10J151 B 001actu iepen KBM [1]. Cnenctsu-
eM sBisieTcs orpaHndeHue noroka KJI, mpuxomsmx
BoBHYTphr KBM mocpencrBsoMm muddy3nm m, cooT-
BeTcTBeHHO, ¢opmupoBanue DII1. dnddy3noHHbII
MEXaHM3M UCHOIbL3YIOT Takke Tpu onucanuu OI1 B
MmarHuTHOM obOjiake (MO) [2]. B atom ciydae orpa-
HU4YeHUue nmoToka npuxoasimux KJI oObsIcHSIOT no-
IIEPEYHOI MO OTHOIIEHUIO K PETYISIPHOMY MarHUT-
HoMmy Ttommto nnddys3ueit KJI Ha rpannne MO. Xapaxk-
tepuctuku PII, KaK nMpaBUIO, MPOCTPAHCTBEHHOE
pacnpeneiaeHre noHrkeHus miorHoctu KJI, ompe-
JIEJISTIOTCS pellleHMeM YpaBHEHUSI IIepeHOoca YacTUlL B
I OY3MOHHOM NPUOTKEHUU.

B Hacrosiiiee BpeMsi MCCIenylOTCsSl MOJEIN He
auddysrnonHoro npoucxoxaeHus MI1. OcHOBHBIM
BJIEMEHTOM MOJIeJIeil SIBISIETCSI BAHTOBOE MAarHUTHOE
noine MO. Kputunacam, Pyddono [3] mokasanu,
yTO BUHTOBOE mojie MO MpUBOIUT K IJIUTEILHOMY
ynepxanuio KJI 1, Tem cambiM, BausieT Ha motok KJI
BHyTpu MO. beHemnna u np. [4] ucciaemoBany BIuvsi-
HUE€ BUHTOBOTO Moist Ha popmupoBanue PII. IMo-
CpPEICTBOM COMOCTaBJIEHUSI Pe3yIbTaTOB pacyera C
U3MEpEeHUSIMU ObLlIa BISIBJIEHA OIpenesIsiiolas pojb
npeiida yactull ipu popmuposanuu PI1 B cpaBHe-
HUU ¢ BKianoM nuddysum. Jlaiitunen n Hanma [5]

uccaegobanu repexon KJI MexXny OTKpBITBIMU CHUJTIO-
BBIMH JIMHUSIMU MEXIUIAHETHOTO MarHUTHOTO TIOJISI
W 3aKPBITHIMU JIMHUSIMU BUHTOBOTO moJjist. ITomyde-
Ho, yto KJI MOTYyT MpoHMKAaTh Yepe3 061acTb X-ToU-
KW MEXAY OTKPBITBIMU U 3aKPbIThIMU JTMHUSIMMU. [1e-
pexon KJI mporcxoauT OBICTPO M 3KBUBAJICHTEH pa-
IuaabHOM muddysnu, TP KOTOPOM YaCTHULbI
WHXEKTUPYIOTCS Ha TpaHUILy 00J1acTU U30JIUPOBaH-
Horo MarHutHoro nost. [Teryxos u Ileryxos [6] pa3-
paboTanu KUHETUYECKMI METOI pacyeTa paclipo-
crpadeHus KJI B MO u mokasajnu, 94To OHUKEHUE
uHteHcuBHocTU KJI onpenensieTcs, r1aBHbIM oOpa-
30M, TeOMETpHUE W BEIMYMHOM MATHUTHOTO ITOJIsI.
IleryxoBa u np. [7] ycTaHOBMIN 3JIEKTPOMATHUTHBIN
MexaHusMm ¢opmupoBanuss @IT B MO. MexaHusm
COCTaBIIIOT IBa Ipoliecca: a) MOTepyu SHEPruM Ya-
CTHUIl B BJIEKTPUYECKOM MHAYKIIMOHHOM IIOJI€ IBU-
Kyuerocst MO, 0) HaKoILJIEHHUE TIOTepb B pe3yjibTare
KBa3M3axBaTa YaCTHUILl B BUHTOBOM MarHUTHOM ITOJie
MO. ConocTaBiieHH€e pe3yabTaTOB pacdyeTa XapakTe-
puctuk @I nokaseiBaet, yto amminTyaa @I koau-
YeCTBEHHO, a BEKTOPHAsI aHU30TPOITUSI KAY€CTBEHHO
COOTBETCTBYIOT U3MEPEHUSIM [8].

B nacrogmiee BpeMsT HET OOIIETPUHSITON OLICHKH
Bkiaga MO B amiumutyny ®I1 mo cpaBHeHMIO C
OCTaJILHOI YacThIO BO3MYIIEHUS: a) HeT BKJana [2];
0) BKJaJ He3HaYuTeNlbHbIN [9]; B) BKJIaa OMMHAKO-
Bolii [10]. benos u np. [11] moka3anu, uto B 20% co-
ObITUil B MO HaOmogaeTcd MOBBILLIEHUE UHTEHCUB-
Hoctu KJI.
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IMosaraem, uto B hopmupoBanuu PI1 neiicTByroT
IU(POY3MOHHBIN U 3JIEKTPOMATrHUTHBIM MEeXaHU3MBbI.

Pazngenmum ammmutyny @I1 (A, ) Ha ABe yacTu: omHA
yacTb (popmupyeTcs noa aeicteuem nudy3moHHO-
ro MexaHusma (Ayy;) B 06JaCTU OOTEKaHMSI COJTHEY -
Horo Betpa KBM u yvactu KBM, nipeniiecTByomiei
MO, ee BeTMYMHA 3aBUCHUT OT YPOBHS TypOYJIEHTHO-
CTU MarHUTHOTO MOJs; Apyras 4yacTb (hopMUpyeTCs
o HCﬁCTBMCM QJICKTPOMAarHUTHOro M€xaHuismMa B
MO (Ay),), €€ BEIMUYMHA 3aBUCUT OT BEJIMYUH HAIIPSI -
KEHHOCTEM PEeTYJISIPHBIX 2JIEKTPUUECKOTO U MATHUT -
Horo noJjeit. CyMma yacTeil onpeneisieT aMILUTUTYLy

OIT Ay + Ayyp = Appp, M MX OTHOLIEHUE ONIPENEAET
OTHOCHTEJIHEBIN BKJIaJl MEXaHU3MOB.

MpbI onipenesIvIv COrIacOBaHHBIE paclpenesIeHUs
mapaMeTpoB COJIHEUHOTO BETpa M IMJIOTHOCTU YMCIa
KJI MeTomoM HaJIoXeHHUS 31T0X. B KauecTBe HyJIeBOTO
yaca MCIOJIb30BaH MOMEHT mpuxoma MO Kk 3emie.
brutn ncnons3oBansbr: 6a3a qaHHbXx OMNI (https://om-
niweb.gsfc.nasa.gov/form/dx1.html) mist TapamMeTpoB co-
HeuyHoro BeTpa; 6a3a naHHbix USMUPAH (http://space-
weather.izmiran.ru/eng/dbs.html) w11 WMHTEHCUBHOCTH
KJI; xaramor Puuapncona u Keitn (http:// www.srl.
caltech.edu/ACE/ASC/DATA/level3/icmetable2.htm
#(a)) mst rparvir MO B iepuon 1996—2006 1T. 1 KaTaior
WIND B mnepuon 2006—2018 r1r. (https://wind.na-
sa.gov/ICME catalog/ICME catalog viewer.php).

Jlng aHanm3a ObUTA BBIOpAHBI COOBITHS, YIOBIIE-
TBOPSIIONINE CIEAYIOIIEMY KPUTEPUIO: BO3MYIIEHHE
COCTOUT M3 ygapHoOro (poHTa, 00JacTu OOTeKaHUS
KBM, KBM ¢ MO; ®II cunbHoe (App > 5%). 3a
nepuon 1996—2018 rr. GBLIO 3aperucTPUPOBAHO
31 PII, ynoBJieTBOPSAIOIIUX TPUHATOMY KPUTEPHUIO.
B pesynbrare aHanu3a mojiaydyeHo: a) Agpp = 6.01%,
BKJIaabl AU(PGY3MOHHOTO U 3IEKTPOMAarHUTHOTO Me-
XaHU3MOB MNOYTU pPaBHbl Apy = 0.44Aqn = 2.67%,
Aoy = 0.56A44,; = 3.34%; 6) MakCHMyMBI HaIIpsTKEeH-
HOCTEH 3JeKTPUIECKOTO M MAarHUTHOTIO ITOJIEH pacmo-
naratorcss B MO, a MaKCMMYM YPOBHS TYpOYJIEHTHOCTU
MarHUTHOTO MOJIsI — 3a ero IpeaejiaMu, 4To coriacy-
eTCsl C TIPUHSITBIM MPEATIONOKEHUEM O pa3iaeibHOM
JNeiicTBUM MEeXaHU3MOB.

Boiopanubie PIT MbI pasgenuyiv Ha 2 TPYIIbI B
3aBUCUMOCTU OT OTHOLIEHUS BKJIAIOB MEXaHU3MOB:

Asy > Apy B TepBOi  rpymme, 15 coObITHi U
Ayy < Apy BO BTOPOIA Tpyminie, 16 cobbiTuit (puc. 1).
JI1s1 KaxKIIOM TPYIIITBI COOBITHI TIPOBEIN aHAJIOTUIHBIIA
aHaJIM3 METOJIOM HaJIoXKeHMsI 3110X. B peaynibrare nony-
YEHO: a) B TIEPBYIO IPYIIITY BXOAST caMble cuiibHbie PIT,

Apn = 7.44%, BKmo4Yas BKIaabl AMpEHY3MOHHOTO
mexanusMa Apy = 0.2054¢, = 1.53% u snekTpo-
MarHUTHOIO ~ MexaHusMa  Ayy, = 0.7954pn, =
=5.91%: 6) cpenusis amrumutyna PI1 Bo BTOpOIt
rpynne Agp, = 4.78%, BKoyas BKiaaabl 1uddysu-
OHHOro Mexanusma Apy, =0.7844n, =3.73% n
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I[TETYXOBA u ap.

QJICKTPOMArHMTHOIO
= 0.22Apn, = 1.05%.

ITonyyeHHbIE TIPOCTPAHCTBEHHbBIE pacHpeese-
HUS TTapaMeTPOB COJTHEYHOI0 BETpa B rpymiax cyiie-
CTBEHHO pa3zJIMyaloTcs: pa3Mep 00JacTu OT Hayaja
Bo3mylieHus 10 MO Bo BTOpO#i rpyrrie 3aMeTHO
6oblie. OTcCloIa MOXHO MPEAIoaoXuTh, yto PI1 B
rpyrmnax pasaudaroTcsi 00JacTblo (hOpMUPOBAHMUSI:
@I nepBoii IpymnIibl 00pa3yroTcs B JIOOOBOM YacTu
KBM, a ®II BTOpOIi Ipyrmnbl 00pa3yloTcs Ha Tepu-
depun KBM. B atom ciyyae BkJag MEXaHU3MOB B
ammutymy PI1 3aBUCHT OT 061acTH ero hOPMUPO-
BaHMUsI.

TaxkmMm o6pasom, B TeueHme 23 1 24 COTHEYHBIX ITUK-
J10B (1996—2018 rT.) GBUTO 3aperucTpUpPoBaHo 31 CUIIb-
Hoe DI (Ap > 5%). Benmmuuza cpeqHeit aMIUTMTY b
®IT 6.01%. Brnagel muddy3noHHOTO M 3JIeKTpoMar-
HUTHOTO MEXaHW3MOB B AaMIUIMTYOy IIOYTH pPAaBHbI:

Ay = 0.44 Ay = 2.67%, Ay = 0.56 Ay = 3.34%.

B 3aBrucuMocTH oT 061acTh (POPMUPOBAHUST CUITb-
Hbie PIT MoxHO pazgenuTh Ha 2 rpyniibl. DI1 nepsoii
rpymibl (15 coObITHiT) 00pa3yroTcst B J000BOI 001aCTU
KBM, BemuunnHa cpenneit amrumaryasl DPIT 7.44%,
BKJIAJl DJIEKTPOMATHUTHOIO MexaHusMa Ayy; =

=0.795A4pn,, = 5.91% npesblnaer BKIan auddysu-

OHHOro MexaHusma Apy; = 0.20544q, =1.53%.
®I1 BTOpOIT TpynIIsl (16 coGBITHIT) 06pa3yloTcs Ha
nepudeprun KBM, BeqmumHa cpemHeit aMIUINTYIBI
DIT 4.78%, BKiIag 3J1eKTPOMAarHMTHOIO MEeXaHMU3Ma

Ayn, = 0.22A445, = 1.05% menbiie Bkiana nudoy-
3MOHHOTIO MeXaHu3Ma Apy , = 0.78Ayn, = 3.73%.

PaboTta BeImonHeHa Mpu Toaaep:kKe MuHuUCTEp-
CTBa HayKu W BbIclliero oOpa3zoBaHusi Poccuiickoi
Denepanyu u1 Cubupckoro otaeneHust Poccuiickoi
akagemuu Hayk (FWRS-2021-0012). ABTOpBI IpHU3Ha-
TeJIBHBI 32 6a3y maHHbIX DI, momydeHHyIo TPYITITOM
uccienoBaHuss Kocmuueckux gaydeii  UISMHWPAH
(http://spaceweather.izmiran.ru/eng/dbs.html),  6a3y
manHeix  NMDB  (www.nmdb.eu), OMNIWeb
(https://omniweb.gsfc.nasa.gov/form/dx1.html), 6a3sy
JIAHHBIX MO OKOJIO36MHBIM MEXIUTAHETHBIM BbIOpOCaM
KOPOHAJIBHOI Macchl, COCTaBIeHHYIO0 PruapncoHoM u
Keiin (http://www.srl.caltech.edu/ACE/ASC/DA-
TA/level3/icmetable2.htm) u katamor Wind ICME
(https://wind.nasa.gov/ICME_catalog). /ICME_ -
catalog_viewer.php).

MexaHu3Ma Asmo
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Efficiency of mechanisms for the formation of sporadic Forbush decreases
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From the measurements of the neutron monitors world network in the period 1996—2018, 31 strong Forbush
decreases (>5%) were identified that satisfy the accepted event selection criterion. The superposed epoch
analyses is used to determine the consistent spatial distributions of the solar wind parameters and the decrease
in cosmic ray density. It has been established that the contributions of the formation mechanisms of the For-
bush decrease differ greatly in two groups of events. The difference may be since the formation of the Forbush
depression in one group occurs in the frontal part, and in the other group in the peripheral part of the distur-
bance.
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