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BapuaLyuy KOHLEHTPAlUMH 3JEKTPOHOB

B CpeaHemnpoTHOil D-o0aacTi uoHOChEpSI

B MepHo MarHuTHOM Oypu 7—11 Hos0pa 2004 r.,
00yCJIOBJIeHHBIE YTPEHHUM COJHEYHBIM

TEPMUHATOPOM

Hadiwaa do pedmeyil 22.02.2006

HaseaeHo PeIyasTaTH CKCHEPMMENTANRNMX JOCAITMENS WMETOAOM wacTeomdx sinferrris sapiauin
eoHucHTpaull enexvponis ¥ cepeawsommpotwih D-ofisscri lowocepw niy wac npoxogmesns
panimswono Teprainatopa & mepion morbraol Gypl T—11 awcronaan H4 p. Braseso sblussensn
woHugsTpaull esecrponis npulasaso wa 450—700 % sk B neplon NpOXOMMERHE Y PRHE RO
repuinaTops, TaE | nicom eeoro. [lAR noRcHEMME TRXME nNOOiA BMKOpWCTANG rindTesa npo
BHCHIAHHE ENEXTPOHIE 3 sarvimToceps, cTHMymaosane TepainaTopos. (fmeopomis owomsl
xapaxtepul ocobnusocti, OOyMORSEH CHABHHM PEHTTEHIBCHERM cnaaaxood, (uineHo Jsinn uasH-

eocTl |oHlzauil.

BEENEHHE

Hapectio, yTo conHedyHWA TEPMEHATOP ABAACTCH
MOIMEM ECTECTHEHHHM HCTOYHHKOM PalTHYHHX
BOAMYImENHH B armoctepe W wonochepe 3emmn [1,
17—19). B paforax [2—4] Ha ocHOBE AHANH3A
AAMHEX O JONAEPOBCKOM CMELIEHHM YACTOTH HMH3I-
KOYACTOTHOMD NEPENATYHEA BO BPEMA NpPOXQAEIE-
HHS TCPMHHATOPA uEPE3 TPaccy pacnpoCTPAHCHMS
pasHoRoaH GRAD YCTAHOBAEHOD, MTO TEPMHHATOP
o6 yCNORTHBAET ABMAYULYIOCA BCACH 33 HHM KBAIW-
NEPHOTHUECKYI0 CTPYETYDY MIEKTPOMBON KOMLEHT-
paurK B woroCcdepe, B HacTOAWE: BpeMA NoganIE-
oWas 4acTe nyOaMKAuMA NOCBRMCHA HIYYCHHID
NapaMeTpos BOMHOBWX BosmywieHdi 8 E- m F-ob-
nacTax woHocheps M reHEpauMH TYpOYNEHTHOCTH
arsocheps [18, 19). Bamssxe Tepuuuaropa ua
NApaMETPHl HMEHEH wacTw wonocepw (D-ofna-
CTH) MAYUEHO IHANMTENLHO MCHBIIE, MTO uﬁ:,rmun-
AEHO TPYAHOCTHID NPOBEAEHHS CHCTCMATHYECKHX

@ A M. TOEDB, 0. & TWPHOB, W08

HaMepesnil HA MpOTEXEHMM 4acos W cytox. Ha-
BECTHN JTHIIb JMHIOTHYECKHE IKCTICPHMEHTANbHLIE

nccacgosanns [, 8, 10, 22, 23], Cpean npounx
apexros wamu [10, 22, 23] obnapyxeno ysean-
YEHWE MAOTHOCTH SNEKTPOHOR N B CPEIHEWMpPOT-
noit D-ofnacTu B nepHOI NPOXOAACHHE YTPEHHETD
tepMunatopa. B yrpennme yack wi-3a Gmcrporo
VBENHYEHHA MOTOKA CONHEYHON paqMaLWK NpOXOX-
AECHHE TEPMHHATOPA CONPOBOXIACTCH PAAOM (HIH-
WECKHX npoueccos B arsmocgepe. Mx aweprernxa
nocraroudo seanka. B pabore [23] nokasawo, wro
JHEPFHE H MOMIMOCTS TEMLIOBOTO WCTOUHMKA BOIMY-
WEHHHA, BHIMBAEMOND YTPEHHHM TEPMHHATOPOM,
peckMa Gonemme. [losTomMy B mepwon W mocne
NPOXOAJSHHE YTPEHHEND TCPMHHATOPE CASAYET
OMHIATE PAA XAPAKTEPHBX MIMEHEHMA B MOHOC-
thepuolt nnazme (BONHOBHE BOIMYWICHMS PAZAHY-
HEX MCPHONOB M LTHTENBHOCTER, MIMEHCHMA BCT-
POBOTO PEXHMA, MHHAMHKH KOHUEHTDAUMH JIEKT-
POHOB M T.[0.) HE TOALKO B OOVIACTH TEHH WAM
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NAAYTENH, 0 H JAJEKD 38 MX NPEAEnaMH, KOTO-
PHE, B 33BMCMMOCTH OT YChoBHit B monocdepe,
arMochepe w maruwtochepe Ieman, GyayT B uenom
NOBTOPATLCE OTO JHd KO Ji0, obHapyxuBas npw
IT0M HoBHE oCcobenocTH, obyCAABNMBACMEE ApY-
ruse PAKTOpaMH (UHKAHNMCCKHE M CHOPALHYECKHE
HIMEHEHHS FEOMAFHHTHOR W CONMHEYHOR AKTHDHO-
CTeil, COMUEMITME BCMBIUEM, MarnuTHe GypH W
ap.). Hayuenne takux wamencHuil B wonocdepuod
NAA3ME BAMHO KAk A8 peweHns boapuoro yecaa
NpUKIANHEY 34834 PACNPOCTPAHCHME PaMOBOI,
TAK W AN WCCACAOBAHKE (UIMYECKHX H XHMHYE-
CKHX MPOUECCOB B HECH, NOCKOABKY 3Ta HACTh
HOHOCEpH BCE EIIE OCTACTCH MAOXO H3YWEHHOM.
Leasio pabfoTs SpAHCTC  SKCMIEPHMENTAABHOE
MCCACADBAHME METOLOM YACTHUHHYX OTPAMCHHA M3~
MEHEHHA KOHUCHTPALKH JACKTPONOB B CPEAHCIIM-
potiofl D-ofnacti wonoCepu BO BpEMS NPOXOAK-
HENHA YTPEHUEND TEPMHIATOPA B MEPHOA MATHHT-
woit Gypu T—I11 wosbpa 2004 r. PaccsoTpena
BOIMOKNOCTD BRCHNAHME JMEKTPOHOE M3 MATTIHTO-
chepid, CTHMYJHPOBAHIOID YTPCHHAM TEPMMHATO-

poM.

TEXHHKA, METOAHKA H3MEPEHHH
H OBPABOTKH JAHHBIX

Jouguposanue D-obnactu wouoCheps BHNOAHS-
ADCh C MOMOWLI DAfapa YACTHUMBIX OTPAREHMH
(Y0) paguodmanueckon obcepsatopui XapbKow-
CKOro HaLHoHANsHoro yuusepeurera ud. B, H, Ka-
pasdia [27). Pabouas wacToTa pajapa cocTamasud
f= 231 MIu, AAHTEALNOCTS JOHAHPYIOWMY Hh-
nyAbcoB T = 15 MKC ¢ 4acToTO# nosTOpeHMa F =
= 10 My, PMNyALCHAS HIAYYACMAS MOWHOCTE P =
= 150 xkBr, rosdpmument YCHNCHHS aHTEHIL
G = 40. Avnautyos cmecu HO-curuana m wyma
obuxHOBEHHOA H HeoOuKHOBEHHOA moAspH3ALMA
(A A,,) nocne oundpoBkl ¢ 4aCTOTOR 10 Ty u
WAFOM MO BRECOTE 3 KM 3ANHCHBATHCE N3 MATHHT-
HEA HOCHTEND. [INA BHAEneHHs aMILTHTY/ CHrHAA
A, A, Ha (oHE WYMOB MEPE HINYUCHHEM KAXA0MND
FOHANPYIOWEND HMITYIBCA OCY WECTRALIHCS ABE Bhi-
Gopku wyma A_, A_ s nosoce wacror 50 xlu.
Hamepenna A_,, A, u A, A, PEUDOIHEHNW LAR
nuanasona swcor 60—126 kM B NEpHOL MATIATHOR
Gypu 7—11 noalipa 2004 r. B cacayOWME NEPHONL
mectuoro spemenn: 01.41—14.30 8 wmosbps,
01.50—24.00 9 woabpa, 00.00—24.00 10 nosbGps,

00.03—24.00 11 nosbps, 14.07—24.00 12 wosbps,
00.07—24.00 13 mosfps. Bunonmens Takke mo-
gobune YO-nabawoachua B HEBOIMYLIEHHWX YOO~
susx 3, 17 u 24 mosfps 2004 r. OBpabotke u
AHAMHIY NOABCPIAMCH PEFMCTPALIME LIHTEABHOCTEO
no 7T w: ¢ 05.00 po 1200 LT (aa 1=—1.5 u a0
MOMECHTA NPOXOAAEHHA YTPCHHEND TEPMHHATODA B
D-ofinacte HOHOCEDH W HECKOALKO YacoR MOCIe
HETD).

OueHks CpegHHX 3HAueHWd WHTEHCHBHOCTER
YO-curnana (A? ) u wymos (A, ..} ONpEACILAHCH
no 60 peanwsaumsM Ha meTepsane spemenm 60 c.
CTaTHCTHYMECKAN MOCPEUHOCTE ITHX OUEHOE HE
npeswmana 10 5. Tlo akcnepHMEHTANBHEM JHAYE-
piam (A1 ) 13 PMKCHPOBAHHMX BMCOTAX C WATOM
Az = 3 KM BRMHCALNOCE HX OTHOWEHWE R(z) =
= {A}(2))/{A}(2)), mcnoassyemoe Aance AAS noxy-
YEHHS BECOTHO-BPCMCHHBX NpOodMACH MIOTHOCTH
aackTposos Nz, f) (z — BHCOTA HAZ MOBEPXHO-
cThio 3eMaH, | — Bpems) no Metouke Audbepen-
UHAAKIOND MOTACIEHHE HA OCHOBE AATMOPHTMA pe-
rynapusawmi [6]. MMpodwm N(z) BHMECALIHCE Ha
unrepsanax ycpegmenus B 10 mmM pam mcero
nepuoaa HabmoaeHnil © NOrPEWHOCTLI0, HE MPEBL-
wasowed 30 % . Yrounenuwe npodmnei N(z) nposo-
nwaock mo seromuke [7] ewcotEe npodmas
R(z) BHMHCISIHCS HA HHTEPBANAX YCPEAHEHHE Af=
= 5 1 10 MHH, NOCAE YEMO NPOBOAHADCH MX BHCOT-
HOE CrnaxuBande no Tpem Toukam. [loayuenmmme
takum obpasom 3asuckmoctd (R(z)) Mcnoas3oBa-
AHCh ANS noay4enus npoduncd N(z).

AHANHIHPOBANMCE BHICOTHO-BPEMEHHEIE BapHa-
wnn (A2 ) (z, 0, (AL, ) (2 O u N(z, 0).

CEEJIEHHS 0 KOCMHYECKON MOrofgE |
Io nayana marmwraod Gypw B mepuon ¢ 3 m:|
6 noabpa 2004 r. no AAHHEM CITYTHHKOBHX Habao-
penwit (http:/ /www.sec.noaa.gov/) permcTpuposa-
JMCh ILIABHMWE BAPMAUMEH NAPAMCTPOB COHEYHOIO
BeTpa. 3HAvEHHMS KOHUCHTPALKH, CKOPOCTH H TCM-
NEPATYPH YACTHI COAHEYHOM BETPA HIMCHIAMCE B
npeacaax 0.7—11 em™, 320—460 m/c m 1.7-2.3,
JuayeHus BEIHYMHE BEKTOP3 MHAYKLUMH MATHMT-
woro noas B WIMeHsawcs B npegenax l.4—
8.1 #Ta, a ero cocraBnawwas B, MIMEHANACH OT
-7 ao 6.5 uTa Cpeaume 33 CYTKH 3IHAYCHMS
NOTOKDE NPOTOHOR € JHCPrAdME, Hpﬂ!ﬂlﬂﬂ.ﬂml
1, 10 u 100 M3B, cocrasaann (2—T7)+10%, 2000—
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4000 m 300—400 m'c'crep COOTBETCTREMNO, 3
anextponor ¢ Jueprweit Gonee 2 MaB — (I—
510 wccrep”. Munexc K, npumuman suave-
uag or 0 go 4, @ HHAEKC FEOMAMHMTHOA AKTHRHOCTH
D, wamensncs ot —24 10 2 wTa.

B paccuaTpWeacMmii nepwos ma cnaae 23-ro
UAKNA COMHEYHOA AKTHBHOCTH HMETH MECTO JBE
cuabHefmMe MaruuTHEE SypH © TIaBibiMA (PasaMi
8§ u 10 nosfps 2004 r.: nepeas HAYANACE NPHUMEDPHD
g 1§ 4 7 wospa ¥ npogoAxAnack NPAMEPUD A0
[6 u § mosbps; sropas — uavanacs » 22
8 wosbpa w npononxanace npmmepno po 14
11 noafps. 3uauenns migexca K, Guan ypeanue-
e 1o 8—9, wro conposoxaanocs GoABIMME BADH-
ALUMAMH FEOMATHHTIOND MOAH H YMCHBLIEHHCM 3MA-
yenuit wugexca D, or =24 go —400. DuepreTnka
Gypb Guna Gamska x mpencasoll. IHCPruio Mar-
uwrHol Gypn E,, ynobuo OUCHWBATSE NO MHIHMATh-
HOMY JHAYEHHI) HHOEKCA rEOMATMIHTHOR AKTHBHO-
cra D, w3 supaxenus [15]

*

3 D

L)

E_-,IEH—B:,

me E, = §:107 [lx — oaueprus aunokHOrO
FEOMArHHTHOM NoAA y noBepxuccTH Jeman, B; =

D, WTn

= 30 MkTa — JHAYEHWE WHAYKIHH TMEOMArHHTHOMN
NoAs HA IKBATOPE; CKOPPEKTHPOBAHHOE 3HAYEHHE

D} =D, =WNmy, *+c

b= 510" uTa-Ox"""w"?, ¢ = 20 uTa, N, —
KOHUENTPSLHA NPOTOHOB, M, — Macta npoToHa,
¥,, — CKOPOCTh COMIHEMHOMD BETPA. Jueprus nep-
sofl marmwthoR Gypu cocrasmaa 1.7-10" [,
{cymmapnas wommiocts 5.4-10" Br); sropoit —
1.4:10" 1= (1.3-10" Bm,

Hauurag ¢ 7 nosfips Gonee uem wa 1—3 nopsaxa
YBEIHYIITHCE NOTOKH NPOTOHOB M JNCKTPOHOB. Mo-
BHUICHHKE N0 CPABHEHWIO CO CIOKOHHWM NEPHO-
10M TIOTOKH BHCHNAKNIKXCE NPOTOHOB PETHCTPH-
posanuce a cnytauke GOES-8 zo 17 woubpa, a
anexrponos (ua coytiuke GOES-12) — npumepno
a0 20 noaGps. OcHOBHME JAHHEE, XaPaAKTEPHIYIO-
UIHC COCTOMIIMG KOCMMUYCCKOR NOMOAW B JTOT NCPH-=
o, NpHBCACHE Ha PHC. ]l (mo NAHHHEM
www.solar.sec.noaa.gov); @ — HMIMCHCHMA WHACKCR
D,,, ONHCHBAKUIME OCHOBHEE DCOBEHHOCTH reOMar-
uuTHEY Byps, W B DEPBYIO ONEPElb NApAMETPH
KOABUCBOND TOKA, 6 — YCPEAMEHHbe 33 § MHH
norokn nporonos 10, 50 w 100 MaB (npo-
Tou/es’c-cp), Mamepenme na cnytuike GOES-8
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Puc. 1. Hasesennn napaseTpos xocumeeckol noroaw o nowlpe 2004 1. @ — MIMEHEHHA HHACKCH reoMArHHTHOR axTHEsocTH D, 6
— yepeanernie 38 § uin noTock npotonos 10, 50 w 100 MaB tnpnmm'cul:-:p}. s perke e crymumxe GOES-8 (W15, 8 —
notokk anextposos © Jweprwed Gomewe 2 MaB, HIMEPEHHME B CUYTIMEE GOES-12; ¢ — ycpeascHume 38 § MWH JHAVEHHE
H-cocTansmmomedl rEOMLFHMTHOM noas no sasepernaM pa cnymiike GOES-12; ) — SHEMEHHA MUAHETHIOM WHICKCE MEQMATHHTHON

axTHBHOCTH K
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Puc. 2. BiCOTHO-MEMERHLIE HIMEHEHHS EOHUEHTPAUMM MICKTPOKOS B NEPHOA BOCKOMA Coneua & cpesewnporhod D-ofnac

HOHOCEpL] B

BpeME Marrhs Gype §—13.11.2004 r.; xpusds [ — 003 BWCOTH T8 kM, 2 — 81 s, J — B4 mm, 4 — BT ki

FRUTPHEOBANMOA OGABCTLIO M OCH BPEMENH YKOIAHO BPEME PENTIENOBCEDR BCTMUICM K25 Crpeas — HOMEHTE BICOOAE W 3AX0L
Coaxig Ha mwcome B5 kW
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(W75); & — notokm anexTponos ¢ smeprueit Goss-
me 2 MaB, wamepenume na cnyrhuke GOES-12: ¢
— YCPEAHCHHBIE 34 5 MHH 3naucuus H-cocramas-
IOUEH FEOMAMINTHOMD [OAS MO HAMCPCHHAM HA
cnytimke GOES-12; 0 — swauenns nmaanerapuoro
WHICKCA reOMariuTIoN aktusnocts K,

B revenwe sTopoi dase Mmarueruoi Gypu 10 wo-
ApA INAUCHWE IUIOTHOCTH YACTHIL CONHENHOND BET-
pa ne npensmano 15 cu™', WX cropocTs M Temme-
patypa ymemswwancs go 600 km/c w 3-10' K
COOTBETCTBENHD. Beawyuma B, ua nporsmenis

Boabmiel acTH cyToK WMesa oTpHUATCABIOC 3H3-
HENHE C nowanedum smunumymom. Huaneke K, no-

CTHI MAKCHMANbHOrD 3nayckms 9 m 9—]5 y, a &
KOHUY CYTOK €0 IHAMEHHA yMCHBUIHAMCE a0 4.
3uaucHus wuackca D uMETH AOKDARIMA MHHN-
mym =297 uTn 8 14 4, nocse wero naGnoaanocs Hx
YBETHUCITHE, XAPAKTCPHAYIOUICE nacTynachue du-
AW BOCCTAHOBAEHMS MarknTHOR Gypn. B nocaenyio-
M gHA HAGMIONANO0Ch MOCTENENHOE BOCCTANORIC-
HHC NAPAMETPOR K HX IHANCHMAM B HEBOIMYUIEN-
HulX yCronuax (puc. 1). lNocne 11 nosBps ochon-
HEIC MAPAMETPE COMNEHHOMD BOTPA, FCOMATHHTIION
NoAR (PACCMOTPEHHWE BWIIC) N0 JAAHHNM CITYTHH-
korux wabmonenwi cootsercreosatH HemDaMy-
UIEHIEIM YCADNHAM,

Marmurune Gypu conpomoxaanmcs PRAOM CHIB-
HEX BCNWOER: onTHyecknx (kaacca (1—3n n Ib)
H penTrenoscknx (enacca Mi2.3—8.9) u X2.5).
ILna nac murepec npeAcTaBNSeT CHALHCHWAS peuT-
renosckan sonswka kaacca X2.5 (owa conposox-
AATach ONTHYECKOA BCcmmkon kaacca 3b), npowc-
wegman 10 wosbps s 04:04—04:10 (max) — 05:15
LT nepen npoxoxpenmem yrpemnero coameuorn
TepuuHaTopa (eocxod Coawng ma swicore B5 xm
uMea mecto oxoao 06:02 LT).

ALA% CPaBHEHHA M PACCMOTRIM BAPHMALIKY KOM-
UCHTPALLKN ANCKTPOHOR, NOAYYEHHHE HAMM 3KCIEe-
PHMCHTAALAO HA TOR X AnnApaType B HEsoIMY-
uieniisx ycronuax 3, 17 w 24 woafips 2004 r., a
TAKXC BO BPCMA MATHHTHHX BYpb MEHbICH RHTEH-
cinnocTd J0—31 saan 2003 r. (K, = 5) u 17 cen-
Tafipa 2003 r. (K, = 5—7),

IKCNEPHMEHTATBHLIE PESYThTATRI

Ha puc. 2 npusenenw BHCOTHO-BPEMEHIIHE HIME-
HEMMS KOMUCHTPAUMH anexrponcs 9—13 mowbpa

2004 r. uauenns KOHUEHTPALHK MEKTPOHOR no-
AYNCHH 1A8 BHCOTHHX ypoBuci T8—B7 km (3ame-
THM, YTO 31CCh W [JAACE NPHBSIKA N0 BHCOTE
COOTHETCTRYCT 3aAHEMy (POHTY OTpaXesus wany-
HEHIOMD WMNYALCE, T. & K HHEHEH FPpAHKLE pacce-
HBIILErD obbeMa). PaccMoTpimM WX OCHOBIME oco-
Genmocrw. Ha pwe, 2, o suans napuawms Nz, B
MOCAC CHABNCHIICH PENTIEHDBCKON DCABLIUKH KAac-
ca X1.5. Benumea oxondmaace 3a 45—50 mun no
momehTa pocxona Commua ma swcorax D-oBaacrs
nonocihepst (B0—100 xm). Bo spems nensimn ata
HACTh HOHOChepHOR MnasMn Graa ee He oceewe-
na ConHuesm, W npaMOM0 NMONAZAHHS COMHEYHOID
HIAyueHna me Gwao. Keasunepuogmueckoe name-
HENMHE KOUUEHTPALUMH JAEKTPOHOR HAMATHCE Yepes
S—10 MMH NOCNE MOMEHTE NPOXOXAEHHE COTHEY-
HOID TCPMUBATOPA. Yeeawuenne N B tevenue 50—
33 muH coctannwno w cpeanem 400—600 % mak-
CHMAALHAS amnanTyaa cocramasaa B00—1700 9%
Ha pucorax 78 w Bl km u 450—3550 % wa swcorax
84 u 87 xm. Bammo, wro xmasunepuogmvcckme
wameneHn N wabaoaaiuce B TeyenHe BCEMD OHE.
B oxcnepwmentax 9, 11 w 13 wosBps nopoGuwmx
HameHcHMA He Owao (pwc. 2, 6, 6, . B arnx
JCUEPHMEHTAX OTMEVEHW B UEAOM XAPAKTEPHHC
Aana cpenmewnporiof D-obazctn wonochepu name-
HEHHI EONLEHTPAIMM JICKTPOHOR B Nepuoa mpo-
XOXJICHHE TCPMHHATOPDA W NOCAC HEro (naasHoe
WIH KDAINMEPHOAHYCCKHE YBENTWNCHHH IHavCHME
N uepes pecarkw wmmmyr) [8, 10, 22, 23] B
axcnepumente 12 woabpn kuasuneproanueckue na-
MEHEHHR N B nuxueh yacth D-ofaacra HAYATHCD,
Kak BWIHO W3 pHC. 1, 2, MEPEI HCCKONBKO MMHYT
OOCAC MOMEHTA NPOXOXAEHNS TEPMUHATORA B ITOR
ofaacTn HomocthepW M mpomoaxanmcs Gonee
180 mmn.

Xapaktepuws nam PACCMATPMBACMBIX JKCTICPH-
senros Guao To, wro YO-curuaaw vacto PETHCTRH-
POBAAHCE HAYHNAS C BLCOTH TR KM (MHOrga —
72 kM), wero B oBMMMBX HEROIMY LN M VCAOBH-
2% Mul He wabmogaan. Bepostio, 310 Momer GuTh
obycaonaeno  ypennueHmes ofiuno  seboanwod
KOHLEHTPAURN JNEKTPOHOB M CHIBHORA TypGy.amaa-
UHCH (2 TaKME MECTADWALHEM COCTORHHEM) HOHOC-
deprioit mnasmu 8 D-ofnacra HOMOCCPL B nepuog
MATHHTHONH Gypu.

Ha puc. 3 npusencum BHCOTHO-BPEMEHHME Ba-
PHALKN KOHUCHTPALMN JIEKTPOHOB B MEPHOA Mpo-
XOXICHHS YTPEHHETO TEPMHHATOPA B CpPCIMEwWwN-
poThoit  D-ofnactw wonocdepu o (3 Hoabpa) u
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Pric, . BulcOTHO-BPEMEIHBIE WIMEHEHHE KOAUEWTPELHR JACET=
paisos ® nepeos sockasa Coswus 3. 17 w 24 woulps 2004 . 8
cpeancampoTroh D-plascta womocpepul. CTpenws — MO
socxona W axona Conwud Ha swcore B3 uw

nocae (17 u 24 wosGpa) pacCMATPARASMON MATHHT-
woft Gypn. Buamo, wro 3 n 24 woslps nonEIEHe
N{z) coorserctayer tunuumomy [8, 10, 22, 23]
17 noabipn ueped HECKOABKO MHEYT MNOCAC OPOXOW-
JEHHA TEPMAHATOPE WA BLCOTE 84 KM HMENO MECTO
VBEIMMEHHE KOMUEHTPALHK JICKTPOHOR B CREANEM
pa 100—200 % (MAKCHMANLHAA AMMAHTYAA
400 %) pauwrensnoctsio okono 30 muu ¢ nocheny-
JOLLHMH KBATHNEPHOAMHCCKMMM HIMCHCHHAME,

PESYILTATE PACHETOR. OBCYRIEHHE

Pauee n paborax [8, 10, 22, 23] Guno ycranonae-
MO, 4TO NpUMEPHO B 25 U CAyuacs b HCBOIMYLWEH-
HEX YCIOBHEX BO BPCME NPOXOMIACHHA YTRCHIEM
TCPMHIATOPE MAKM BCKOPE NOCAE HCTo (MEpC3 30—
60 sumt) 8 D-ofaacti wonocephl KOHUEHTRALNE
aACKTpoNOs yseanunsaeTca Ha S0—150 %. B axc-
nepumente 17 wosbpa 2004 r. yBCamucHHE N(z)
Geno cymecTsenHo Gonpiumm (~400 ). Boamox-
HOR MPHYMHOR TAKOTO NOBCIEHNS N(2) MOraK BuTs
BLCHNAHKS BHCOKOIHCPrHYHLY JIACKTPOUOR M3 pa-
mHaupossoro nosca Jeman. B nonsay ol runoTe-
bl TOBOPMT TOT (AKT, YTO TAKHC BLICHNIAHWA
uabmonaorca B TeqeHne 4—10 CyT nocae MAriHT-
woit Gypu [9, 20]. Auanns rcofMaHLeCKHX JaH-
HEX, NPHBCACHIIWK HA puc, |, NOKAIWBICT HAAW-
HME CYWCCTBEHHO NOBIMCHHKK JHAUCHUH NOTOKOE

Puc, 4. DECOTHO-DPEMEHHESE HICEEHHS EOHILEATRALHN BAEKT-
pONGn B NEPHOA pocxona Comes B0 spess sarmmRss Sypie 30,
3| maw b 17 cenrnbps 2003 r 0 cpeARCMpOTIOR Di-pfnacTe
peopochepss. CTpaakM — MOMENTH BOCXCAN W 21X0AR Conviug
i maicorg BS ws

BECHNAKMMXCE anexTponos. HasecTno, YTo HacKH-
MCHHOCTh PASHALMOHHHX NOICOB BHCOKOJHCPrHt-
MMM SNEKTPOHAME B NEpHoaN MarsuTHux Oype
prme, wes B ofmunmx ycaoswax., Coanewnwi
TEPMHHATOP B JTOM CIYYAC BHCTYMAET B KAMECTBE
CHYCKOBOMD MEXAHMAMA, HHULMHPYRLErD BhRCHNa-
HHA JNEKTPOHOE W3 PANMALWOMHON noaca. [pyro#
BeposTHONH NpHYMHOR Takoro mosescHus N(z) mo-
XET CYENTh NEPElada BOIMYIICHMR B OpOCTpan-
CTRE BCAEACTEME BO3NHCTBME TEPMMHATOPA B
npegccTRyomel MO BPEMCHE W MPOCTPAHCTEY
(wwpore) ofnacti woHOCHEPHOR MTASMEL

B skenepusente 13 noaGps (puc. 2, d) B HikHCH
yacti D-ofinacte wonocdepu Habamwaanuck NOBbI-
oHnse npasepno wa 200—400 3, no cpasieHHD
¢ HEBOIMYILCHHEIMH YCNOBRHEMH 3HAYEHNE N(z) no
BPEMEHH NPOXOXACHHA YTPEHNHETD TEPMHUHATORA. B
nocneayomes Bpesd noseacHne N(z) coOTBETCTBO-
BAN0 THNMYHEM HEBOIMYIICHHWM ycnopusm, Ta-
goe nopeacHre N(z), Kak ¥ B NPpeauaywes ciydae,
worao GuTh DHIBANHD BECHITAHACM BECOKOFHCprHY-
HMX JIEKTPOHOB H3 PAgMALMOHHOD nomca Jemau
nocne marnuriod Gypa. B nomeay Irod runoTeds
roBOpHT TOT (PAKT, YTO B ITOT ACHL MM HACTO
perncrpuponuil YO-CHrHaiu, HAYWHAS C BECOT-
HHx yposuei 72—7T3 kM.

AHATHI BAPHALKA KOHUCHTPALKH JACKTPOHOE BO
ppesms auyx apyrux Oype (pmc. 4) noxasan, 4To
17 cewrabps 2003 r. noseacune N(z) 8 D-ofnact
wonoChep Guwno THNHYHEM — 083 BEPAXCHHEX
HIMCHEHMR I MEPHO] NPpOXOXEICHHE TCPMHHATOPR.
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B apyrom cayuae, 31 mas 2003 r., nabmonanocs
Kiasuncpuoghucckmne senaeckm Nz) 8 reucnue
HECKOALKHX YACOB, HAYABIIMECA NpHMepHD 3a 50—
60 muR N0 MOMEWTA mpoxomgenus TEPMHIATOPA,
Makcumanenoe ysenwvewne N(z) cocrasnsno
400—600 %,

Baxno oreTuTh, 4To yoeawuenwe KOHIEHT =
WK anckrporos yrpom 10 wosbps nocte mownoi
PEHTTENONCKOA BLTIWILKH B HECKQABKD Pad npentd-
CHI0 yBeanwenne N(z) vo spema pymx paccmor-
PEHHEX MAruHTHHX Oyps, 8 TAKXEe B cnoKOfHMEe
TEPHOIN,

Moacymmmpyes ase ocuonsbc OCOBEHBOCTH Bii-
COTHO-BPCMEHHBIX BAPHALKA KOHUENTPALHE 3AEK-
TRoHOB 8 CpenwemmporThol D-ofnacti monocgeps
B NEPHOA NMPOXOXACHHA YTPEHHEND TEPMHHATOPA
BO BPCME MArHWTHOH Gypu:

— MNOCAE MOWMOA PENTreHOBCKON BCIMWLKN BO
BPCMA NPOXCKASHWE TCPMHHATOP YTPOM KOHLCH-
TPAILMA 3NCKTPOMOR CYMECTEEHHO YBEARVHWBACTCH
T CPABIIENNIO C CC YBEAHUCHHEM B HCBOGMYIIEH-
HEX YCIODHAX! MIKCHMANEHOE YBEaIwucHHe N co-
craswao npumepno 300—1700 % wa swicotax 78 m
81 kM u 450—550 % wma neicorax 84 u 87 KM

= B0 BPEMA MAMMMTHEX Oyps npoxomaenne
TCPMHHATODE CONPOBOMIACTCH VBETHUCHHEM KOH-
UEHTPAUME JNEKTPOHON B 2—4 pasa no cpaBHENHO
C MEBDAMYUIEHMMWMH YOIORMAMH (KOMA 3navelug
N YBEAMMHBANTCH HA NPOTAMEHHN NCCHTKOB MH-
HYT),

lepeuncanm xpatxo npouecew » D-onacta
HOHOCIEPH, COMYTCTOYIOWINE NPOXOXAENHID TCp-
MHHATOPA M MOMMTACMCE OUEHMTh, KAKHC M3 HHX
MOryT OuTh oTseTcTReHNm 3@ Hafmogacmos rpH
MPOXOXACHHH TCPMUHATORA W MOCIE HEND — yRe-
JHYEHHE KOHUSHTPALHK,

. Hommaauwms Moackya NO paccesuums Haay-
HenneM 8 Auumn L. [lpn otoM wasmenense xou-
UEHTPALIMM JAEKTPOHOB cocTamaser AN < 10—
10" v, uwto ue moxer ofuacunrs ualmonaemoe
yoeanvuenue N,

2. Mowmsauns monexyn O, ('A) paccesmmum
COTHEUMLM MITYNCHHEM HA JAMHE Boamm 102, 7—
IILE wm. TMpw aroM suaucuwe AN TaAKEE HE
npeasmaer 107 m™,

3. Dswxenwe ofinactei Bonbnx  rpagwenTos
MAPaMETPOB ATMOCGEPH B YyTPEHHME Yyacw. Mpat
ITOM HIMEHEHHE KOHUEHTPALIMM SNEKTPOHOB MO-
xeT GuTh foctatouno Gorbum, Ho CKOPOCTE mie-

PEIAWN BOIMYMCHHA KONUCHTPALMK INEKTPOHOB
N0 WHPOTE, NO-BHAMMOMY, HENOCTATOYHA, 4ToOM
obecnevusars walmonaesue BPCMEHHHE 3ancps-
KM,

4. Baammozeicsme TepMunaTopa c HEQOHOPO-
HOCTEMH ATMOCCpE. DHOT MEXAHHIM JOCTATONHO
WHEPUMOHEH W MOXET ofychanamsate perucrpupy-
EMuE ROGMYIEHHS N ¢ Goiewol spescennoit 3a-
NEpXEOR NOPHAKA ACCATEOR — COTEH MHHYT OTHO-
CHTEALHO MOMEMTA TPOXOMACHHE TCPMMHATOpA.
OTMETHM, YTO MEXIHWIM CIIE OYEHD MATD HIYUEH,

5. Papwaumoinas weycTofuHBOCTb, BMIBANHAR
BoAbMMM IHAYEHHEM TPAIHENTA NOTOKS PAINALNH,
KOTOPWIA OBYCNOMACH «ILIOCKDLIOMCTOCTHION Koath-
(pHUHCHTA e¢ noTAOIERNS,

6. Ycunenne neycroiunnocts Pases — Tedinopa
b ofiractn TepMusaTopa.

7. Hanmume sarmmroconpamecunono TCPMHHATO-
Pd, KOTOPLWH BHIMDAST NOTOK ihporoanckTponos w3
MarnMToconpaxclNon obaacry,

8. Howmsaums noroxamu INCPIHYHLX INEKTPO-
HOA.

Ha nepeuncacnmmx npwumn wanBonee BCPORT-
HOW NpHyMHON NpeacCTARISETCR NOTOK JCKTPONOD
H3 PAIHALHOHAOMD MORCA. ANAAW3 JAHHWX O KOC-
MHYCCKOR noroae (puc, 1) NOATECPEAALT ITY THNQ-
TEIY: B PACCMATPHAACMBIA NEPHON NOTOKH BHCKING-
WMIMXCR M3 MAMNHTOCHCPH BHCOROIHEPIHYHEY Y3~
CTHIL (JAEKTPONOE M NPOTOHOB) GRiMH MOBMIICHHK-
MH B HECKOAhKO a3 MO CPABHEHHIO © HEBOIMYILEH-
HWMH YCAOBHSIMH,

Poas cpeamemwmpoTHore BHCKnasng JAPAXECH-
HEX HACTHI W3 MArHHTOCHEPN HEOAHOKpPaTHO 0b-
cysnanach. B nacrommee spems yxe ne nuaupaer
COMHCHMH, 4TD BO BPEMA MArWWTHWX Byps W B
TCUCHHE NpUMEPHO J—I4 cyT nocae MMX BHCKNa-
HOWECH M3 PATHAUMOHHME NOACOHE IHCPTHYHRE
MCKTpOHKW ¢ oueprucd £ = 40 xaB sanmotes
HCTOMITHEDM QONOANHTEABHOR MORM3ALMW Cpexe-
tiporiod D-ofinactu womocdepw ao mupor 45—
60" [13—185, 20, 21, 23). B aror nepuon CymecT-
BEHHYIO POfh B KAMECTHE MCTOMMMKE MOHWIALHH B
CPCAHMX WHPOTAX HIPAOT TIKKE BHCOKOIHEDPIHY-
HHC nporois. Poas xopnyckyasprof HOHMIALIMH
cpeamemmpoton D-ofinact wonocdepw nOaTBEp-
wacua swcnepumentassio [11—15, 20, 21, 23,
24 ). Dnekrpons W npoToHM MOTYT WIPdTh JaMer-
HYW POAb B WOHM3AIMH HHEHCH HOHOCEpH Ha
vucotax S0—100 kv wousso w MEPHOAN BOAMY-
WCHHA PALTHYHOR NPHPOAW ECTECTREHHOMD (Cou-



76

A. M. loxons, 0. @. Tuphos

HEYHRE BCMBIUKW, MaruuTume Gypw, rpoaw, con-
HEWIIbA TEPMHHATOP, CHALHME 3JEMAETPACCHHS W
(MOWHEE
B3PWBN, CTAPTH paker, pafoTa MOWMLX HArpen-
HEX CTEIZ0D B PAAHONACTOTHOM IHANAIONE, H3IAY-

T. Q) W MCKYCCTHEMHOMD XapAaKTEpa

HEHHE BLICOKONOALTIMXY AMHHEA | T. 0.).

Buicunanie MOXET BOIHMENHYTH B PEIYALTATE
NEPEPACNPEAEACHHA 3JAXBAMCHHEX HACTHL NO
MHTY-YTAAM, K HEMY NPHLOAAT Aub0 MCKPHBACHHS
KONGNTYPALIHN CHIOBWX AMMMA HOAK (PeOMAriuT-
HEX AQBYmEK), AHD0 YMCHBIWEHHE «NONEPEYNDHY
JHEpIEM €, JapRmCHHBN uacTiy. Kpowme toro, o
HPOWECCE CTAHOBACHHS W PENAKCALINE BOIM YIS
TCHIOPA NPOBORMMOCTH Honoctepuod NAAIME noae
noaspusausn E, o0namaer u BUXPEnLM KOMIOHEN-
rom E. [Tpit APpOXOMACHHR TEPMHHATOPE BOIMONILL
CYIIECTREHHEE MAMCHEHHE TEUIORE NPOSOITAMOCTH
wonocepHod MIAIME M BAPHALMH COCTABAHRMILNX
MIEKTpHuECKorD nans £ W E, 8 3RAUNT ¥ £,

Ouenny napaMeTps NOTOKOE HA OCHOBE MpEAN0-
KEHHOND MCXAHMAMA O BHCHNAHHH BHCOKOIHED-

FHYIIEY AMCKTPOHOE M3 PAAHAIHOHROMD noscl.

Mo secnCpUMENTRAALIIMM IHANCHHEAM KOWLENTPa-
LMK OUCHUM CEOPOCTE WOHHIAUMH B HEBOIMYICH-
X H DOSMYLICHHWX YCIORMSX: gy = @ Ny 0 ¢ =
=o' coorsercteeHno. Ha mwcotax z > 75 km 8
D-ofaactd wonoceps npH pekoMOHNaTMN AneKT-
poMom npenmymecTsenno ¢ Mowamu NO' w O
KkoodxpuumenT @ wameuserca npumepko ot 107" a0
2:107" w'c” (ganee nonaracm o = @, T.e Ope-
HebperagM HarpesoM ATMOChEps NPH BLUCHMAHAR
anexrponon). [Maotvocts P, notoxka mowpocte P

WACTHI, C JHCPruch & OnpeiciHsM kak P,

= JrAzhg = ep, rae Ag = ¢ = g £ = 35 3B —
IHEPrUE OTHOM AKTA WOUMIALMH, A2 — OHANAZ0H
BHCOT MNPEKTHEHOID NOrIOWCHRS NOTOKA p 3ACK-
TPOHOB ¢ AAHHOH JHEPrMeH £ (370 BHPAMEHHE

Mapaserpsl NOTOEOD JALETPCHION

CpaBEAAMBO, eCiH npeHelpedb pacnpencicHHeM
BECHNAIOUIMXCE NEKTPOHOR no awepruam) [20,
21 ). MomsocTs P 1 3xeprie £ AMEKTPOHOS, BECH-
MAUMACE HE NIoWAaZK § NpH LAHTCALROCTH Bhi-
cHnaunit Af, MOXKHO DUEHNTS M3 COOTHOWCHHA P =
PS5 w E= PAf. B pacyecTax Ha OCHOBE AHAIH3A
YO-curnanos u Nz, f) nomaraam § = 10" w',
PeayasTaThl PacyeToB Ans o0CYyXIaeMux Jkcne-
pumciiTos npuseaens 8 tabnuue. Das ymoborsa
pacderon npuauManocs Az = 10 kM, nosaranocs
TAKME, 4TO JMEPrHA BHCHNAKMNXCE 3NEKTPOHOR
£ > 40 xa3B, uro snoaune oBOCHC:EHHD., Pacuern
NOKA3ANH, 4TO IMAYEHHS TOTOKOB 3AEKTPOMOB B
PUCCMOTPENIX IKCICPHMEHTAX BO BPEMS MAPHWT-
wnix Byps cocranmsan p = (0.6—0.8)- 10" w7,
Gnauenuns notokos ancktposos 10 woabps nocae
CHIBHON PEHTTEHOBCKORA BCNBINKM OKAJAOMCH B
HECKOMBKO Pal BWINE, WEM B JPYTHE NCPHOgM,
PeayasTaThi PACHETOR XOPOWO COrAACYIOTCH € HIBE-
CTHWMH JaHHWMHE O TOTOKAX JNEKTPOHOB, MOAY-
YEHHAMH JKCHCPHMEHTAIRHO HAK OUEHEHHBMKE BO
ppems BoaMyuwiermil pazmwunol npuponu [9, 11,
13—15, 20, 21, 23, 24) [IlrwoTHocTH NOTOKOB
IACKTPONOH W WX IHCPrETHUECKHE XAPAKTCPHCTHRR
B COOTBETCTEMM C TEOPETHMECKMMMH pacueTtamu [20]
snoaxe MoryT oficcneunts ualaonaemoe yseanue-

fHE KOHUSHTPALMH JAEKTPOHOR HA BeCoTax 78—
B7 xm. .

BLIBO0bI

|. DKCNEPHMEHTANLHO OOHAPYKEHO CYWECTREH-
HOE M0 CPABHCHAK C HCBOAMYIICHHLMH YCIOBHIMM
YEETHMEHHE KOHMUEHTPALME JICKTPOHOB B TEYCHHE
npiasepio S0—060 muu » cpesuemupornod D-ob-
apcT woHocepn npuMepuo ueped S—I10 muu
MOCAE MOMEHTI NPOXOKICHHE YTREHHEND TCpMMHA-

& LT o, W= [P [.~8 ,Ir P i, P . al,

. I e T T T e B e e e e e - N N T ™
D0 00.2004 B 1.3 0.5 1y 11 10.8 3 1.7 015 A7 13 00
P1.11.2004 BT 4.5 20 0 40 34 129 ] ol 129 if 3600
12.11.2004 84 5 14 0.6 19.6 4] (] 9 015 6.5 23 3600
13.11.2004 78 1.8 7.8 0.3 56 53 IR (N 0l5 1.8 43 1400
L7010, 2004 84 1.8 1.6 0.3 5.6 i3 14 (1N ] iy 1.8 86 4800
31.05.2003 84 1.5 6.5 0.23 423 4.0 4 0.6 0is 1.4 50 3600




Bapuauun koHUEHTPALIMH anexTponos 8 D-obaacti onochep 77

TOpa NOCAE MOIWMOW PENTICHOBCKOR RCTRILIKH:
MAKCHMAALHOE yneanuenne N cocramwao npumep-
o B00—I1700 % ua swcorax 78 u 81 xm u
450—550 % wa mwcorax 84 w B7 wm.

1. B nepwoa marmnrumx Gyps ofuapyxcso yee-
AHYEINE 3NAYENHA XOHUCHTPALMM IACKTPONOR
NpUMEPIO B 2—4 pasa no CPABHEHMIo © HEBDIMY-
WCHHWMH YCIOBHAMH BO BPEMSA XAPAKTEPHWX AN4
TCPMHHATOPHOMD NEPHONA HIMCHEHWA KoHUEHTpa-
UHH JNEKTPOHOR (B NEPHOAW YBETHYCHHE 3nHave-
WA N B TENCHHE NECATKOB MHHYT),

J. B pamkax rmoTeas o nHCHNANKK 3CKTPOROS
M3 MATHHTOCHCPM B nepuon MaruTioln Gyps oue-
HEHEl JHCPrCTHYECKHE XAPAKTEPHCTHEH MNOTOKORD
JIPUECHHBY WACTHI, M NOKA3AHA BOIMOXIOCTE
CTHMY/IHPOBAHHOID TEPMHUHATOPOM BMHCHOANHE
anckTponos. Okasanocs, uTO SHAYEHME MOTOKOD
JNEKTPOHOR N PACCMOTPCHHMX IKCHCPHMCHTAX BO
BpeMa MarunTHmX Gyps cocramnsam p = (06—
8.8)10° m™%c™'. 3maucrna noroxos anextponon
noayveknne ang 10 wosbps 2004 r, nocae cuasnoil
PCHTICHOBCEON BCTWIIIKH, OMASAIHCE B HECKOILKD
P33 BRILUE MO CPABHEHMID C JPYTHME NEPHOAAMH,
TMonyuennue Inaucwus notoxos xopowo coraacy-
KOTCH C TCOPETHUECKMMHE OUENKAMM W C WIRCCTIN-
MH JIHHEMH O NOTOKAK MEKTROHOE, MOIYMEHHK-
MH IKCNCPHMENTANBHD BO BPEMSE BOIMYHIENMA pas-
JAHYEHOW NPApOIN.

Anropu Graronapar A. M. purunsa 33 noMos
B npoReacknn axcnepumentos w K. T, Tapmama 3a
MPEADCTANNEHHYI0 NPOrpaMMY PACUETI KOMICHTPI-
UHH JAEKTPOHOB C NPUMCHCHHEM METONA Peryis-
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ELECTRON DENSITY YARIATIONS

I THE I0NOSPHERIC D-REGION

AT MID-LATITUDES DURING MAGNETIC STORM ON
7—11 NOYEMBER 1004, CONDITIONED BY MORNING
SOLAR TERMINATOR

A. M. Gokov, O, F. Tyrmov

We presesi the results of experimental investigations of the
glecirom density varialons in the siddbs Intitade lonospheric
D-region doring passing morning solar terminator o the periad
af magneic siorm om 7—11 November 2004 by the partial
refecion rador. 11 i found an enhancemeni of the electron
density ol ohout 450—T00 % bath In the period of passing
morning selar erminaior and during tens minaes alier this event.
To explain such evenis, & hypothesis om electron precipliniions
from the magneiosphere siimulaied by momning solar terminaior
is used. Estimation of the lonization rate i made. On the basis
of the experimenial dawm on electron density changes over the
gleciron  precipitation periods, the corresponding fuxes are
extimated: p ~ (0.6—8.8)-10" w5,



