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Increases in the flux of magnetospheric electrons and related phenomena in 2009 are
investigated. The year 2009 was very calm: there were neither solar proton events nor signif-
icant Forbush decreases, and only four geomagnetic storms were registered. However, in-
creases in high-energy magnetospheric electrons fluxes were recorded: 4 increases with a
maximum flux >500 p/cm**s*sr, 10 increases with a maximum flux from 100 to
500 p/cm**s*sr. The relationship between the identified enhancements with the features of
interplanetary and geomagnetic disturbances, as well as with their solar sources, is analyzed.
High-speed streams from coronal holes, which did not entail an increase in electron fluxes,
are considered separately.
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BBenenue

N3yyeHue 37eKTpOHHBIX BO3PACTaHUI OJUH W3 BaXKHBIX BOIPOCOB COJIHEY-
HO-36MHOM (M3UKH U KOCMHUYECKOM MOTofbl. XOPOIIO M3BECTHO, YTO MOTOKHU
BBICOKO3HEPTUYHBIX IEKTPOHOB (>2 M»1B) c0o3/1at0T 3HaYUTENbHBIE YIPO3bI JUIS
CITyTHUKOBOH 3eKTpoHUKH [1, 2]. OcoOeHHOCTH MOBEJCHUSI TOTOKA MarHUTO-
c(epHbIX DJEKTPOHOB U €0 CBS3M C PA3IMYHBIMU MEXIIJIAHETHBIMU BO3MYIIlE-
HUSMHM HA JUIMTEIBHOM 3JKCIEPUMEHTAIBHOM MaTepHallieé paccMaTpHUBAJIMCh
MHOTUMH aBTOpamu [3—7].

B nanHoli pabote st 0onee yBEpEHHOrO OTOXKACCTBICHUS AJIEKTPOHHBIX
BO3pAacTaHUN C COJTHEYHBIMU MCTOUYHUKAMU, ObLI BBIOPAH CaMblii CTIOKOMHBIN 3a
nocienaue 34 roma mepuom — 2009 rom, korma OBUTO 3aperHCTPUPOBAHO
HauMEHbIIIEe KOJUYECTBO AJNEKTPOHHBIX BO3PACTAaHWM, U OHM ObUIM HEMPOJOJI-
XKUTEIbHBIMU (pHC. 1).
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W3 pucynka 1 BUAHO, UTO 3HAUUTETHHO BBIACIAIOTCS nepuoabl 1993-1995,
2003-2008 u 2015-2017 rr., KOrAa MPUMEPHO B KaXKIbI TPETHH JIEHb B IOy
ObUTM 3apETUCTPUPOBAHBI BBICOKHE 3HAUCHHS IMOTOKA MAarHUTOC(HEPHBIX AJICK-
TpOHOB. Takoe KOJIMYEeCTBO BO3MYIICHHBIX THEW 3aTpyIHICT aHAIU3 HCTOYHU-
KOB ¥ TIPUYMH ITHX BO3PACTAHUH, ITOCKOJIbKY COOBITUS HAKJIAIBIBAIOTCS JAPYT HA

apyra.

JlaHHBIEe M1 METObI

B pabore ucnonb3oBaduCh JaHHBIE MOTOKOB JJIEKTPOHOB C JHEpPruei
>2M5B Ha reocrannonapHoi opoute cnytHukoB cepun GOES [9]. [annbie mo
MEKIUIAHETHBIM BO3MYILIEHUSIM (CKOPOCTh, IIJIOTHOCTh, TEMIIEPATypa COIHEUHO-
ro Betpa (CB), BenmnunHa MexIiaHeTHoro MmarauutHoro nojst (MMII), Bapuanu-
saM kocmuueckux Jydert (KJI) u reoMarHuTHON aKTUBHOCTH OBLIM BKJIFOUEHBI B
0a3y nanHbIX DopOym-3ddexToB u MexriaHeTHbx Bo3MmytieHuit (FEID —
Forbush Effects and Interplanetary Disturbances, [10]), co3mannyio B
N3MUPAH. ITapamerpsl CB u MMII B3sThI 13 0a3b1 ganasix OMNI [11], nan-
HBIC 110 TEOMArHUTHOM aKTUBHOCTH Opaynch u3 [12] u [13]. Bapuanuu miotHo-
ctu KJI paccuutpiBaINCh METOJIOM TJIOOATBHON CheMKH [8] MO JTaHHBIM MHUPO-
BOW CETH HEHTPOHHBIX MOHUTOPOB [14] mus vacTwui ¢ sxectkocThio 10 I'B.

Pe3yabTaThl 1 MX 00CyKACHHE

PaccMoTpeB moBeAeHrE OTOKA JIEKTPOHOB C 3Heprueit >2 M»sB mno naH-
HbIM ciyTHUKOB GOES B 2009 roay (puc. 2), Mbl pa3aeiauid Bce BO3pacTaHUs
IOTOKOB 3JICKTPOHOB Ha deTsipe rpymmsr: 1) >500 w/em’*c*cp — 4 cobbrrust; 1)
ot 100 mo 500 ‘{/CMZ*C*Cp — 10 coO6prtuit; I1) ot 10 mo 100 I1/CM2”‘C”‘cp - 21 co-
osrtre; 1V) <10 w/cm™*c*cp — 16 coObITHiA.

[Tpu momomu 6a3wl nanubix FEID, MBI COOTHECIM BCE AJIEKTPOHHBIE BO3-
pacTaHus ¢ MEXIUJIAHETHBIMUA BO3MYILCHUSIMU U ONIPEICIIUIIN, YTO 4 CaMbIX 3Ha-
YUTENBHBIX BO3PACTAHUSA W3 MEPBON TPYIIIBI OBLIU CBSI3aHBI C BO3JCUCTBHEM
BBICOKOCKOPOCTHBIX MOTOKOB M3 KopoHanbHbIX nAblp (K]I), mostomy pemvin
OTMPOoOOBaTh CBSA3aTh OCTAIBHBIE AJICKTPOHHBIC BO3PACTAHUS C APYTUMH TOTO-
kamu u3 KJI. Onnako BeisicHmiIoch, uto He Bce K[ adpdextuBab M5 Momyss-
UM TIOTOKA JICKTPOHOB.
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Puc. 2. [ToBeneHne moToka 3JIEKTPOHOB
MarHUTOCEPHOTO TPOUCXOKACHUS C
sHeprueil >2M»5B 1o 1aHHBIM CITYTHHU-
ka GOES B 2009 rony.

YacTul / cmE-c-cp

Jan  Feb Mar  Apr May Jun Jul  Aug Sep Oct Nov Dec
2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009

Bce KJI ouenp pa3sHO0Opas3Hbl, M, 4TOOBI ONPEACIIUTh YUCIICHHBIC 3HaYe-
HUS, KaKUMH JOJDKeH oOnanaTh moTok m3 K[ mist apdekTuBHOM MOTyIISIAH
MOTOKA 3JICKTPOHOB, JUII COOTBETCTBYIOIIUX MEKIUIAHETHBIX BO3MYIICHHHA ObI-
JIM pAaCCUMTaHBbI CPEIHUE 3HAYCHHS OCHOBHBIX mapameTpoB CB (MakcumanmbHas
CKOPOCTh, Vmax), MMII (MakcumanbHass HHIYKIUS, Bray), KJI (Benmmunna Bapu-
arii KJI Bo Bpemst MexruraneTHoro Bo3mymieHus, CR), reoMarHUTHON aKTUB-
HOCTH (APmax, DStmin) (Tabmuma, B ckoOKax MPUBEIECHO KOJIMYECTBO COOBITUH B
Ka)JIOW TPYIIIE).

Taoauna.
[Tapametp I (4) 11 (10) 11 (21) IV (16)
V max, KM/C 572.3+6.5 538.1+20 413.948.9 426.0+10.4
Bmax, HT71 14.78+2.16 9.06+0.53 7.69+0.47 8.76+0.4
CR, % 0.95+0.13 0.69+0.03 0.58+0.03 0.68+0.05
APmax 39.00+10.3 22.3+1.78 13.62+2.89 11.31+0.95
Dstmin, 5T -45.0+£12.9 -22.2+2.1 -15.0+£1.9 -12.9+£1.9

W3 tabnuupl BUIHO, YTO Tpynmna | 3HAUUTENBHO OTJIMYAETCS OT JPYIHX
(ocobenno ot Il u IV) npaktuyecku mo Bcem napameTrpam. B Heit 3apeructpu-
poBaHbI camble OombIine 3HaueHus: ckopoctu CB, Benuunnsl MMII u Bapuanuit
KJI BO BpeMsi MEXIIIIaHETHOTO BO3MYIIIEHHS, TEOMarHUTHON akTUBHOCTH. OTiu-
Yusl CpEeIHUX 3HAYE€HUM OCHOBHBIX mapamerpoB B rpynnax |l u IV ne3naun-
TEJbHBI (C y4ETOM OUIMOKH PACUETOB), MO3TOMY COOBITHS B 3TUX TPYMIIAX MOX-
HO paccMaTpuBaTh COBMECTHO.

Hanee mb1 paccmoTpenu noegaenue ckopoctu CB, Benmuunasl MMII, KJI u
TeOMarHUTHBIX MHJEKCOB, MCIIONB3Ysl METOA HalloxeHus: onox (puc. 3a-¢). U3
PUCYHKOB OYEBMJIHO, YTO BO3MYIIECHMS W3 TPYIIbl | 3HAUUTENBHO MOLIHEE U
JOJIBIIIE BO3JEHCTBYIOT Ha OKOJIO36MHOE KOCMHUYECKOE ITPOCTPAHCTBO, YEM BO3-
MYILEHHS U3 ApYyrux rpymia. OTMETHM, YTO YCUJIEHHUE T€OMarHUTHOW aKTUBHO-
CTH 10 BO3MYIIEHHOTO YPOBHS SIBJISIETCS OJJHUM U3 BaKHBIX (PaKTOPOB AJISI MO-
TYJISILUU ITIOTOKA 3JIEKTPOHOB J10 OIACHBIX 3HAYEHUH.

BriBOALI
Bce Bo3pactranus motoka MarHuTochepHbIX 3JeKTpoHOB B 2009 rony cBs-
3aHbI C MEXXIUIAHETHBIMU BO3MYULIEHUSIMHU, COJIEpKAIMMU OTOKU n3 K1,
BospacTaHus MOTOKA YIEKTPOHOB IO OMACHOTO ypoBHs (>500 w/cM™*c*cp)
IPOUCXOJAT MOCJE BO3ACHCTBUS HA 3EMIIIO BBICOKOCKOPOCTHBIX TOTOKOB H3 K/
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CO CKOPOCTSIMH, B cpeniHeM, >550 km/c, Benmnunnod MMII >10uTn u ycunenus
reOMarHUTHON aKTUBHOCTH JI0 BO3MYIIIEHHOTO cocTosiHus (Kp>4).

[TonydenHsie pe3yiabTaThl MOXKHO MPUMEHSITH JJi1 TPOTHO3UPOBAHUS KOC-
MHA4YECKOM noroasl. Hampumep, oxxnaas Bo3AeHCTBUE IOTOKA OYEPEIHON KOPO-
HAJBHOW JIBIPHI, 00JIaarolield HEeBBICOKON CKOpocThio (MeHee 420 km/c), HE
ClIenyeT MPOrHO3UPOBATH MPEBHINNICHUE MOTOKA MarHUTOC(PEPHBIX SJEKTPOHOB
>100 w/cm™*c*cp.
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