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TIpuBeAEHB! PE3yJIbTaThl IKCIEPAMEHTAIBHELX pecne1oBaHuii MeTOI0M HaCcTHHHBIX OTpaKEHHIl BapH-

AlMiT KOHLCHTPALMH 2JICKTPOHOB B CPEl HEILUPOTHOH
woit 6ypy B sBape 2005 r. PaccmMOTpeH OTKIMK D-
riepuozl. [IPOBEZICHO CPABHEHHE C PE3Y.ILTATAMH,

D-o6macTi nonocdeps! Bo BpeMs CHIBHOH MarHUT-
06/1aCTH BO BCE BPEMEHA CYTOK, BKIIHOUas MEPEXOAHBIE
MOy HEHHBIMU B TCHEHHE MECANA 10 U MOCHIE MaTHIT-

HOii OypH B HEBO3MYIICHHBIX YCIOBHAX. Bo BpeMst MAaTHUTHOM OypH U B TEHCHUC HECKONIbKUX JIHEH 10ChHe
uee spisBieH ¢ nepuotamu T =30+ 60 muH KBA3UNIEPUOMUECKHH POCT KOHLIECHTPALH MEKTPOHOB 60-

nee, gem Ha 50+100 %, MPOOIKABIIMKHCA B TEUCH
HBIM BBINIOJTHEHBI OLIEHKH W3MEHEHNH CKOPOCTH HOH

3apsKEHHBIX YaCTHIIL.

Beegenue

Maruutabie Oypu (MB), KoTOpbIE ABIAOTCA
ClIeICTBMEM HECTAIMOHAPHBIX MPOLECCOB HA
CojHiie, TAKUX, KaK BhIOPOCH KOPOHANbHOH Mac-
cbl (BKM) u CONHEYHBIC BCIIBIILIKH, OKAa3blBAOT
CYIIECTBEHHOE BIMSHUC HA COCTOAHME KOCMU-
qecKoil MOrojbl B MEJ0M M JUHAMHKY MPH3EM-
Hoit nonochepuoit mrasmer, Kaxnas MbE yH#i-
Ka/bHA M COTPOBOMNKJACTCH KOMILICKCOM sBJE-
HHA B OKOJIOEGMHOH ninasme, KOTOpPLIS, KpoMe
OBIIAX 3aKOHOMEPHOCTEH, HMEIOT ocobeHnoc-
TH, BBI3BIBAOLIME COOTBETCTBYIOLINE XapaKTep-
Hble H3MEHeHHs HonocepHbIX TapaMeTposB, 10~
cKoibKy apameTpbl MB CHIIBHO 3aBUCAT OT SHEP-
MK HecTanMoHapHex Tpoueccos Ha ColHue ¥
OT MpeUIECTBYIOMWErO el COCTORHMA B cucTeMe
3emns — Kocmoc B ueinoM. B HAaCTOsLIEe BPEMs
CPAaBHATE/IBHO XOPOLIO U3YHEHO nposiznenne Mb
B Cpe/Heil i BEpXHCH wonocdepe (Berme 100 k).
Peakiiisl CpeTHETHPOTHON D-061acTH HOHOC(EPE!
(umke 100 k) ra MB HOCHT CIIOKHBIH 1 HEOHO3-
HAYHBIA XapaKTep W U3y4YeHa HEA0CTATOTHO (cm.,
parnpumep, [1-13]). OBycnoBIeHO 3T0, B MepBYIO
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ye J1ecaTKOB MHHYT. [To BKCHSPHMGHT‘&HhHHM JaH-
H3alH ¥ SHEPreTHHECKUX XapaKTepucTHK [IOTOKOB

ouepeb, pasHeIMH (HH3HKO-XHMHYCCKHMU TIPO-
[lecCcaMMU, TPOTEKAOLIMMM B 3THX 00J1aCTIX HOHO-
cdepst [14], a TakKe SMU3OAUTHOCTHIO TIPAMBIX
M3MEpeHHii ¢ [OMOIIBIO 30H70B HA paKerax H
TPYHHOCTHMH [pH HCTIONB30BAHWH KOCBCHHBIX
JMCTAHIMONHBIX METOJO0B. Vi3BecTnbIC HCCIEN0-
BAHHST OTKIMKA CPeIHELHPOTHOM D-001acTh HOHO-
chephl (a OHM, K COXKANEHHIO, TIOKA eIMHUYHBI),
KaK MpaBUIIO, OTPAKAIT HEKOTOPHIC XApAKTEP-
HBIC 0c0obEeHHOCTH nmoBeaeHus KOHIIEHTpallnH
71EKTPOHOB B OTACTbHBIE IPOMEXKYTKH BPEMEHH
po Bpems MB # nocnie Hee. ITOro HeAOCTATOUHO
718 M3yuCHMS MCCeyeMOoro Bonpoca. Tpeby-
eTcst POBE/ICHAE ATATEIbHBIX SKCICPUMCHTATTb-
HbIX HaOMoOeHHid B TEUYCHHUE pAld AHEn 1o, BO
ppems u nocine MB, 4TGB! npocHeaUTs JIHHA-
MHUKY H3MEHEHHH B poHoc(epHoil 11a3Me Hapsa-
Ay € M3MEHEHWAMH reopu3MHUCCKHX Mapamet-
pOB (WiIH, KAK 4acTO TOBOPAT B NOCIC/HNAE robl,
[apamMeTpoB KOCMHUYECKOH norofsl). 31O OCO-
DeHHO Ba)KHO 17 U3YUEHHSA ABJIEHMA BBLICHIIIA-
HUH 3apAKeHHBIX 4acTull B CpeAHEIMPOTHON
nonochepe.
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Llensto HacToguieil paboTsl, B KOTOPOi NPO0T-
JKEHBI MCCIENOBaHMs, HAadaThie HaAMU B Mpe/bl-
nymmx paborax [3-7, 15], sBasercs U3NOKeHNE
PE3y/ILTATOR SKCIEPHMEHTATBHBIX UCCIISAOBAHUH
BapHaLIMii KOHEHTpaLyN HekTpoHos N(z) Bepen-
nenmpoTHoil D-o6mactu nonocdepsi Bo Bpems Mb
B sinBape 2005 r. ¥ cpaBHEHHE HX C PE3YILTATAMH,
MONYYEHHBIMH 0 H tocie Mb B HEBO3MYILCHHBIX
YCIIOBHAX.

TexHuKka U METOAHKH H3IMepeHHH
1 00paboOTKH JAHHBIX

3oHaMpOBaHKE HIDKHEH HOHOCHEPLI TPOBOIM-
JI0Ch HA TeppHTOpHH paauodusnteckoil obcep-
BATOPHH XapEKOBCKOTO HALIMOHATIBHOTO YHHBEP-
cureta umenn B. H. Kapasuna soamsu r. Xaps-
koBa (reorpaduueckue koopautate: 49°38 ¢, .,
36°20 B. 21.; MArHUTHOE HAKTOHEHUE — 66°36.8',
MaruuTHoe ciionenve — 6°19.6"; Bo3BbILICHHE HAY
ypoBHeM Mops — 156 M) na annaparype [16, 17]
C TIOMOILbIO pajiapa 4acTHIHBIX oTpakenni (HO).
B nepuoj npoBeicHus HabnoJeHui TeXHHYeC-
KME MapaMeTpsl pajgapa ObLIH CISYIOLHMH: HM-
ny/IsCHAs MOIIHOCTS nepenaruuka P =150 kBT,
paGouas yactora f =2.31 MI'n, anurensHoCTh
UMIIyIbCca 25 MKC, 4acToTa MOBTOPEHHS HUM-
nynscos F =10 I'n, xoadduuuenT yennenns an-
tenan (=50, vccrmegyemblii IManNa3oH BBICOT —
60+126 xm. Usmepenus amnantyn YO curia-
7IOB H PaJHOIYMOB BbITIOJIHEHBI B TEPUOJ] CHITE-
Hoii MB B smsape 2005 r. Habnopenus npo-

Tadonuua 1. Ceederun 0b skcnepusenmax

BOIMINCE [IMKIAMH J10, B niepuoa u nocne Mb.
B Ttabn. | npuBenensl CBEACHUA O MPOBCICH-
HbIX dKcnepumenTax (W — Y4HCIO CONHEYHBIX
naTen; F10.7 — NOTOK palMON3IYICHNS Ha -
ne soausl 10.7 cMm; Ap u Kp — HHACKCHL reomar-
HUTHOH aKTUBHOCTH). B 0TIHYME OT H3BECTHRIX
B INTEPATYPE M HAIIUX NPEBIAYILIX JKCnepH-
MEHTAJIEHLIX MCCIIEIOBAHMH, KOTOPBIE, KaK npa-
BHITO, ObLITH 3MH30IHYECKUMH H HE OXBATHIBAIH
Goabumx nepuoaos 10 u nocae MbB, B pac-
CMATPUBAEMOM MCCIEA0BAHHH MBI TIDOBETN Ha-
omogenua merogom HO 1oCTaToOuHO ANUTENb-
HBIMH UMKIaMH 10, B nepuoj u nocne Mb.
Bo Bpems 9KCMEPUMENTA PErHCTPHPOBANUCDH
BLICOTHO-BPEMEHHbIE 3aBMCHMOCTH aMTUINTY]L
cmecn A, (z.¢) 9O curnana 4, (z,f) v paamo-
myma A, () (1 — Bpems, nHaekew “o” u “x”
COOTBETCTBYHOT OOBIKHOBEHIIOH H HEOOBIKHOBCH-
HOH nosspr3auaM) ¢ 22 BEICOTHBIX YpOBHEii,
Haumuas ¢ 60 kM uyepes 3 km. H3mepenus
A, (z,) w 4, (f) BHIIOIHANHCH HETIPEPHIB-
HEIMY CEancaMy JUIATENbHOCTBIO CAMHUALBI-1E-
carkyn yacos. Jas seigenenus amnuutyn HO
curnanoB A, (z.f) 3anMCLIBAINCH TAKOKE amn-
autyas pagmomyma A, (1) (2 seibopku B no-
noce uactoT 50 kl'U) B MOMEHTHI BPEMEHH, HPEjl-
reCTBYIONME U3NYYEHHIO 30HUPYIOUIEr0 MM-
nynabcd. OUEHKH CPeaHuX BEIH4HIl KBaPATOB
ammaTyn YO curnana <Afl> H 1IYMOB (Ajd._‘>
ocyuectBuscs o 600 peanuszanuaM HA HH-
teppane Bpemenn 60 c. Crarucruyeckas no-
[PEITHOCTS ITHX OLEHOK He mpesbimana 10 %.
BLIMHCIAINCE BBICOTHO-BPEMEHHBIE 3aBUCHMO-

NEE

a ' 1, ?

Aars Ae If-)'lj'mu_lmwl (mlanej;pﬁmﬁ] Kp Biei w
12.01.2005 06:20-21:00 30 43355333 102 58
17.01.2005 (09:45-23:55 63 54377753 138 107
18.01.2005 00:00-23:50 e 65756645 124 109
19.01.2005 00:10-24:00 62 66676434 133 66
20.01.2005 01:44-24:00 12 21124433 123 6l
21.01.2005 00:19-24:00 61 31322886 114 &9
22.01.2005 00:00-24:00 28 56333343 102 60
23.01.2005 00:00-12:10 17 44333432 9% 40
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CTH (A{i_r>(z,t) H < m“>(t) Hns ananusa go-
NOJHUTENRHO MPUMEHSIOCH KX CITIAKHBAHUE ME-
TOAOM CKONIB3SILIETO CPEIHEro Ha MHTepBayax
10+30 MuH co capuroMm 1+5 mun. [lo nony-
YEHHbIM < M)(z) Ha (PUKCHUPOBAHHBIX BBHICO-
Tax c maroM Az =3 KM Ha HHTEpBase yCpeaHe-
nust Ar =10 MHWH BBRIYHCISIIIOCH MX OTHOLIEHUE

R, .(z). mcnone3zyemoe jaznee JUis NMOITyUEHHS
npoduneit snexTponHoii kontenrpauun N(z) no
meroanke anddepeHunalbHOre MOrIoenus ¢
NMpUMEHEHHEM anropuTMa perynapusauny [18]
(npyMeHIETCS M3BeCTHAA U3 Teopuu Metoaa YO

CBA3b R=<A'3> Q2+V
(4)

(7}

exp{ 4K, -K,)},

roe Q, =0to,, 0, =271, fL = fpcosol=1.3 MI',
[ — T’MPOYACTOTA IEKTPOHOB, 0L — YIOJl MEKY
BEPTHKATLIO ¥ BEKTOPOM HHAYKIIHHM I€OMaruuT-
HOIO MO, V — YACTOTa COyAapeHuii 3MeKTPOHOB

¢ neitrpanamu, K, — UHTerpansHulid koo hu-
uuenT nornowmwenus YO curuana, 3aBHCAIIHE OT
KOHUEHTpaLMK 3eKTpoHos). [TorpemwiHoCTE BoI-
uucneHuit npoduneit N(z) ne npessiutana 30 %.
Yrounenue npoduiiedt N(z) NpoBOMMIOCE HO Me-
roauke [19]: Beicotaeie npodunm K, (z) BLIMHC-
JIATHCEH HA MHTepBanax yepeaHenus Ar =5, 10 mun,
[0CJIE YEro OCYUIECTBISIOCh MX BbICOTHOE CIVia-
KHUBaHue no TpeM Toukam. [TonydyeHHble TaKHM
00pa3oM 3aBHCHMOCTH (R(z)) HMCMOML30BAJIMCh
Jig nonyuenus npodunei N(z).

CrejleHHs 0 KOCMHUYECKOH 1moroje

CaejleHus 0 KOCMHYECKOH roroje rpHseie-
Hel Ha puc. 1. PaccmaTpuBaemelii BpeMeHHOM ne-
PHOJT MOKHO YCTTOBHO pa3aeauTthb Ha Tpu: ¢ 10 mo
16 suBaps, ¢ 17 no 22 sivBaps v ¢ 22 no 25 sHBaps
2005 r. Kparko oxapakTepH3yeM HX Ha OCHOBE
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BapHaliie KoHIeHTpaiiy 3nekTpoHos B D-obnacty nonoceps: sdnnsn Xapekosa 5 nepHol marautHoi Gypu B susape 2005 ©

reoU3MIeCcKUX TaHHBIX, TONYUEHHBIX B MUPO-
BBIX LIEHTpax JanHbix 1o cety Mutepner (http:/
www.sec.noaa.gov). Cunsaoit MB 17-19 gnpa-
pa mpeamecTBoBanu npouecckl Ha ConHue B
obnactn 720 (N13, L =179). 3ra obnacTts Oblna
camoit Oonboi v Hanbonee aKTHBHON B BHIK-
moi yactu Connna HauuHas ¢ 12 — 13 ansaps.
Jlna nmepporo nepuojaa XapakTepHo cle1yroniee:

— Conueunas akTHBHOCTh Obl1a HU3KOH ¢ Mo-
CTENEHHBIM YBEIHYCHHEM /10 YMEPEHHOH Ha-
uypnaa ¢ 14 ansaps, 14 — 17 supapa s obnacty
Counua 720 npousowy 7 Benslek knacca M
n 3 BenbimkH — knacca X. HanOonee cnnbnbie
u3 Hux nabnromanuces 15 ausaps: 1) X1.2/1b 8
00:22 —00:43(max)—01:02 UT (uaTerpanbHsIi noTok
coctaBun [ =0.12 JIx/M%; Benblinka nopoamna
cnoxusie BKM tuna nonsoro rano); 2) MRB.6/sf
B 05:54 - 06:38 - 07:17 UT (/ =0.29 Hx/m?);
3) X2.6/3b 8 22:25 —-23:02 — 23:31 UT co caox-
HeIM BKM THI1a acHMMETpU4HOrO MOJHOI0 rano
(f =0.63 JIx/M?); nanusie coOpITHS HE ObUIH reo-
AP PeKTUBHBIMY M HE BbI3BAIH 3HAYUTE/ILHBIX BO3-
MytIeHuit B (hase poccraHoBnenus MB.

— leomMarauTHOE 1OJIE M3MEHANOCH OT CHO-
koruoro (10 — 11 susaps) mo cirabo Bo3MylIEH-
HOro (15 — 16 anpapg) ¢ HEOONBIINMH BO3MY-
HIEHHBIMU [EPHOAAMH.

— IToTOKM TIPOTOHOB B ATOT MEPHO MOUTH HE
PETHCTPUPOBAINCE, a HauYuHas ¢ 15 sHBapa, nocie
Benbiinkn M8.6/sf, na 1+ 2 mopsiaka Bozpociu no-
TOKH npoToHoB ¢ 3xeprueit =210 MsB. Ilocne
Benbiky X2.6/3b Ha |+ 2 nopsixa BO3pocsiu no-
TOKH OpOTOHOB € 2HepruaMu =10 1 =100 M>B
(MakcHMalbHOE 3HAYEHWe IMOTOKOB 3aperuct-
puposano 16 ausaps 8 18:40 UT u cocrasuno
365 nporon-cm * -c ' -cp ). Usmenenus noto-
KOB ITPOTOHOB MILTIOCTPHPYIOTCA Ha puc. 1, 0.

—IToTOKHM 2MEKTPOHOR € dHEpTrHaMy = 2 MaB,
usMmepeHHbie Ha cnytHukax GEOS -8, 12, B Te-
yenue 13 — 16 aupapsa BO3POCIH, U UX 3HAYCHUA
61:1.]’1“ NOBbILIEHHBIMH MO CpaBHEHHK} c npemﬂﬂy-
IAMH [THAMH.

Jna BTOpOro nepuoja XapakTepHO CIeayIo-
wiee:

— Comnneynas akKTHBHOCTh M3MEHANACH OT
BbICOKOH (17 — 19 sHBaps) kK yMepeHHOi1 H BHOBE
K BBICOKO# (BO BTOPOH MONOBHHE CYTOK 22 SAHBA-
pa). Obnacre 720 suaumoit yactd ConHua Obita
camol Oosbiroit v naubonee axtuBHoH. B 10T

Pannoguiuka u pagroactporomus, 2008, 1. 13, Nel

Mepuos B Hell npou3oLi 25 renkiuek knacca C,
8 Bermbitiex — kmacca M 1 3 Benbltiky — kiacea X.
Haubonee cuiibHOI ¥ reod ek TnBHOlH ObIna mpo-
ToHHas Benbiuka X3.8/sf 17 sapapa 8 09:52 UT.
Ona nopoauna cinoxusie BKM Tuna C3 nanpas-
JTEHHOTO TMONHOTO rano. MeHee cHilbHAA, HO I'eo-
spdpexrupnas Bensnuxa X1.3/2n, npowusomna
19 anaps B 08:22 UT u nopojuia KOMIJIEKC
cnoxubix BKM tuna C3 nanpasnennoro noano-
ro rano. DTH ABa COOBITHS BBI3BAJIN BO3MYyIlie-
nus B asze BocCTaHOB/ICHUS W pa3BuTHa Mb.
20 suBapst B 0bnactu 720 peannzopanack MOuI-
Has NpoTOHHAA penbinKka X7,1/2b, kotopas nopo-
auaa xkomnuexe cnoxusix BKM. [locne storo
aKTHBHOCTH OOnactu 720 cHHAKANACh, JAKIIOTH-
TeTEHBIM aKKOPAOM ee cTarma Manoreoabhdexrus-
nas Benwitka M 1.0, nponsotuenias 23 siHBaps.
[Tpumepso ¢ 18:00 UT 21 ansaps u no 06:00 UT
22 siuBaps nocne sensiuky X 7.1 peanuzosanace
neGoneast MbB (na pue. 1 BUAHO, 4TO B 3TOT
nepuo HadIIoAaINCh CYIIECTREHHOE YMEHBIIE-
HUe 3HaueHuit Dsf-nHAeKea W CHIILHBIC Bapua-
uuu Hp-cocraBnawiieli reoMarHHTHOTO MOJ4;
Kp-uniekc B TeueHHe 3+ 06 4acoB BO3PACTAI 40
3Hagendi 6+ 7.) XapakTepHo, 9TO BO BPEMS 3TOH
Mb, kak 1 B nepuoy nepeoit Mb, (cm. prce. 1, B)
ODOTOKH BbICOKO'jHEp[‘H'—JHb[K ';‘.-‘]EKTPOHOB yMCH b-
wammck bonee, yem Ha 2 nopaiaka.

= nOCJ‘ICﬂ,DBHTGHhHaS Cepusa CHIbHBIX BCTILI-
LeK PEHTTEHOBCKOIO U3/1Y4eHUS, TIOPOKICHHBIX
obGnacteio 720 suaumoi vactn Coanua, BeI3-
BAJ1A CEPHIO MPOTOHHBIX ABISHHI — BBICHITAHNH
MPOTOHOB € 2HEpruamMu =10 1 2100 MaB. 3a-
METHBIH POCT TIOTOKOB MPOTOHOB ¢ 3HEPrueH
210 M»3B nauancsa ewe 15 sHBapsa nocie
Benpituky M8.6, nocaeayomuii pocT NOTOKOB
MPOTOHOB Mpojojikuiaca 16 sauBaps nocne
Benblky X2.6, # reoadpekTUBHOCTE TOTOKOB
NPOTOHOB Obl7@ BHIIE, YEM B IPEIbIAYIINH
MEPHOI: MX MHKOBOE 3HAYEHHE COCTABHMIIO
365 npoToH-cM ¢ l-cp T, 3aTeM B TeueHue
16 — 17 sHBaps BeJIMYHHA [OTOKOB YMCHBIIH-
nack 10 117 nporon-em ™ -¢ ' ep . Tocne 310~
ro BO BTOPOM nonoBune 17 aHBaps B pesyasrare
senpirka X3.8 1 BKM notoxs npoToHoB BO3-
pocnu Hosee, uem na nopspok. Hanboasiero
snauenns, 5040 nporon-cm > ¢ -cp |, NOTOKH
noerurany 17 ausapsa B 17:50 UT, a sarem B
Teyenue 18 — 19 aHBaps NOTOKH YMEHBIIHITUCH,
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A. M. l'okos, A. . TpuTunH

# 20 sHBapa OHK JIOCTUIIIA MUHHMAITLHBIX 3HAYE-
HMii, mpUMepHO Ha 1.5+ 2 nopaaKa MECHBIIMX MaK-
CHMAJILHOTO 3HAaueHus, B 3ToT mepuon (nocie
pCrBIUKH X3.8) CYIIEcTBEHHO BO3POCIH MOTOKH
npoToHoB ¢ aHeprueii =100 MaB, nanbGonbmux
suauennit ouH aoctHru 17-18 ausaps (MOTOKH
cocrapmum ~10+28 mpoToH-eM ¢ -ep ),
a K 19 AHBapA OHM YMEHDIIMWIUCH B HECKOIBLKO
pa3, npumepHo 10 GpoHoBsIX 3Hadennit. Hanbo-
JIee CHUIIBLHBIE M SHEPTUYHBIE BBICHIMAHMS POTO-
HOB CBS3aHbI CO Benbimkod X7.1, npousoiue/-
wieit 20 sHBapa.

Jlis TpeThEro NepHoia XapakTepHO CEAYH0-
mee. uu, naunsas npumepno ¢ 06:00 UT 22 an-
Baps, MOKHO OTHECTH K CHOKOHHBIM. IloToku
NPOTOHOB MPOLOIKAJIN [IABHO YMEHBIIATLCS U
23 sHBaps JOCTUIIN (POHOBBIX HEBO3MYIIECHHBIX
spauenwnii. [lorokn anexkrponos nocne Mb, Ko-
TOpas 3aKOHYMIACH B MEPBOH HETBEPTH CYTOK
22 sHBap#, N1aBHO BO3POCIHN IPUMEPHO Ha 2 110~
piKa K 3HA4YEHHIM, nabmonapwmmes 1o Mb.
3nauenns Kp-unaexca nocie Mb yMeHbIIMIHCH
no 2+3. 3pauenus Dsf-uHAeKca yBEIHYHIIACH
K HEeBO3MYIICHHBIM (POHOBBIM 3HaueHHsAM. Ba-
puauuu Hp coOTBETCTBOBAIM HEBO3MYIIECHHBIM
YCIOBHAM.

BKCHCPHM eHTalbHbIe pPe3ydhTaThbl

PacecMOTPHUM OCHOBHbIE OCODCHHOCTH BBICOT-
HO-BPEMEHHBIX BapHallni KOHLEHTPALMK S1EKT-
poHoB, Xapakrepuctuk YO curHajlos H UIyMOB,
MOJIyYEeHHbIE B SKCLEPUMEHTAX B HEBO3ZMYIICH-
HBIX ycrnoBusx u Bo Bpemsa MbB B susape 2005 r.
B skcnepumenTe 12 suBaps (9TOT JCHB MOMKHO
OTHECTH K cnabo BO3MYILIEHHBIM) BbICOTHO-
BpemeHHbIe Bapnaiuy 1O CHIHAIOB € BLICOTHBIX
yposHeii 78+87 kM, mymos u N(z,7) (cm. puc. 2)
COOTBETCTBOBAJIM THIMHYHBIM LIS HEBO3MYILCH-
HBIX YCJIOBHI1 B 9TO Bpema roaa. YeTko BhIpaKeH-
HOIO CYTOYHOTO X0/1a (3aBHCHMOCTH OT 3€HHTHO-
ro yrma Commana N(z,))) He Obino, 4T, KakK Moka-
3pIBAaET aHaIN3 MHOTOJICTHHX AaHHBIX Habmoae-
HUii B peruoHe, ObI1BAET XapaKTepHO /I 3UMHHX
YCIIOBHIA.

17 sausaps nmena mecto Mb, xotopas coupo-
BOKIIANIACE CHIIbHOI PEHTTEHOBCKOH BCIBIIKOM
X3.8 808:59—12:07 LT. B at0T iIeHb 110 JalHbIM
criyrHukoBbIX HaOmomenuit (http://www.solar.
$€¢.N0aa.gov.) 3aMETHO BO3POCIIH MOTOKH BbICHI-
NAKLUIMXCsa NPOTOHOB, @ MOTOKH BEICOKOIHEPIHY-
HBIX AEKTPOHOB, HA000POT, YMEHBIIMIINCE U, KAK
BH/IO U3 puc. 1, HabMOAANKCh CYIIECTBEHHBIC
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BapHauuu Dst-uniexca n Hp-coctasisiomei
reoMarauTHoro nona. YO-curyais! ¢ OTHOIIEHH-

eM curHan/wyMm s = <Aj_x>/<Afa_x> ~1+100 na-
Gmonanuck B Teuenue Oosbluell 4acTH CYTOK.
B nepuog penrtredoBcekoit Benpuku X3.8 B Te-
ueHue npumepro 70 My nuTeHCHBHOCTL HO cur-
HAJIOB YMEHBILMIIACh, @ MHTEHCHBHOCTDL LIYMOB
U X MCTIEPCHA BO3POCIH B HECKO/BKO pa3. OTHO-
HIEHNE § YMEHBIIHIOCH B IECATKH Pa3 1Mo CpaBHe-
HUIO ¢ mpeasiaymmM nepuogoM. I[locae storo
MHTCHCHBHOCTD LIIYMOB MOHH3WIACK JI0 3Ha4YEHUN
B HEBOIMYILEHHbIX YCAOBHSAX, 8 OTHOIIEHNC § YBE-
JUUUIIOCH B A€CATKH pa3. KoHuenTpauus sIeKT-
POHOB Ha BEICOTAX z=75+93 KM, KaKk BUIHO
u3 puc. 2, 3ametHo Bospocnaa. [Ipocnexusaerca
oTueTIMBLEIH Berteck N(z,¢) B T€UEHHE OpUMEp-
1o 30 mun. [Tocne pe3koro yseld4eHus N0CIEN0-
BAJIO PMMEPHO TAKOE K€ YMEHbLICHHUE 3HAYCHHIT
N(z,t) B Teuenue 30-+40 muH. 3arem Hauvascq
nnaBHbIH pocT 3Hauenuii N(z,f) ¢ OTIETIUBO BbI-
paxKeHHON 3aBHCUMOCTRI0 N(z,)) OT 3€HUTHOTO
yrna Comuna. [lpumepno 3a 70 MuUH 10 3ax0/1a
Conuua (Bpemsi NPOXOKACHUSA BEYEPHETO COHEH-
noro Tepmunaropa (BCT) Ha spicoTe 85 KM COOT-
sercreoBano 17:25 LT) B D-ofmactu Haganucs Kea-
3unepHoIMIeckie u3Menenns N(z,f) B TeucHue
npumepro 90 mun ¢ nepuonom 7 =30+40 wmun.
[locme 17:55 LT B revenne npumepHo 50 +60 MUH
suayenns N(z,f) ymeHbumiuce Oonee, ueM Ha
nopsnok. Yepes 80 mun nocne npoxoxaenns BCT
(okomno 18:45 LT) B reuenne npumepno 140 Mut B
HECKOJIBKO pa3 BO3POCHN 3HAYEHHs KOHLEHTPALUH
y1ekTponoB B D-obnactn. TIpu 3ToM 3HaueHus
N(z,t) Mensmucs ¢ kpasunepuogoM T =50 mMuH.
Kak BHIHO U3 NpUBEACHHBIX HA PUC. 2 JaHHBIX,
B a1OT JeHb B 23:00 — 23:35 LT nabmonancs pes-
kuil poct 3naueHuid N(z,7) Gonee, uem na 150 %.
OTMETHM, 4TO B LEN0M 3Ha4€HHs KOHLICHTpaun
3NEKTPOHOB B 3TOT jeHb B D-obaactu Opuin
MOBBLILICHHEIMM TTO CPABHEHHIO CO 3HAYCHHAMH
B HEBO3MYIIICHHBIH AcHb 12 anBaps.

18 u 19 supaps, kak ¥ 17, oryernusbie HO
CHTHAIIBI PErHCTPUPOBATIHCH B TeUeHHE DOMbIIeH
4acTH CYTOK mouts Bo Beel D-obnacti ¢ §>2
(vacto Obmo s> 1). 18 auBaps, Kak BHAHO M3
NpUBEIEHHEIX Ha prC. 3 JaHHbIX, Bapuaimu N(z,7)
B [ICJIOM CXOXd ¢ M3MeHenusmu N(z,t) B npe-
ABUIYIIKA J€Hb, HCKNIO4Yas 0CODEHHOCTH, Xa-

Paanodusuka n pagroactponomus, 2008, 7. 13, Nel

pakTepHble /Uil OTKInKa D-obnactu Ha penTre-
HOBCKYI0 Berbiuky. OTMETHM NPea3axoiHbie Ba-
puatmu N(z,) u Bapuaiu N(z,7) MeHbILECH BE-
auunnsl 8 20:00 — 20:40 LT u 8 22:00 —24:00 LT,
KOTOPBIE, [0-BHIAUMOMY, O0YC/IOBIEHbl BBICHITIA-
HHMAMH BLICOKOHEPTHIHBIX YACTHIL (21EKTPOHOB,
npotonos). 19 sueaps 8 10:03 — 10:40 LT nmena
MECTO CPABHUTEJIBHO CUIIbHAs PEHTTCHOBCKAA
pereimka X 1.3, Ona oTyeTnvBo OpOABANACE B
sapuanasax xapakrepuctik HO curnanos, arymos
W B u3MeHeruax N(z,f), KOTOphIe B LEIOM MO-
I0OHBI TEM, 4TO HAOMIOOAMUCE BO BPEMs BCIIBINI-
ku 17 supaps. [Ipu 2TOM, KaK BHAHO W3 pHC. 3,
3HAUCHHA KOHUCHTPALIMH 31EKTPOHOB MOBLILICH-
HBIE 110 CPABIIEHUIO CO 3HAUYEHHAMM B HEBO3MY-
LEHHBIX YCTOBUSX U OTYETIINBO TIPOCIICKABALT-
ca naesHoi xon N(z,f). Kax u B npeabiaylime
7B jiHA, B MEPHO MPOXOMASHMA BCT uatnio-
JajIHCh KBAZHNCPHOAHYECKNE H3MCHCHHA
N(z,t) ¢ nepuosom 7 =30 MHH, KOTOPbIC Ha-
yaaucek 3a 40+50 MuH 10 MOMEHTA 3ax0ja
CoUHIIa Ha STHX BLICOTAX K NPOJOIKANMUCE B TE-
yenue npumepHo 1 70 Mui. Bapuaupn kosLeHTpa-
HHH 3JIEKTPOHOR COCTARMSIH COTHH MPOLCHTOR.
Tak e kak # 17-18 ansapa, B HOUHOE Bpema
(npumepuo niocse 22:00) nepuoanuecku HabMo-
JAJICst POCT 3HAYEHHH KOHIEHTPAIMH 3NCKTPOHOR
B 1.5+4 pasa umrensHocTeio okono 120 mun
u nepuogom T =30+60 mun. B nouHoe Bpems
¢ 00:00 no 04:00 LT 8o seeit D-obnacTu 3nave-
HWA KOHIEHTPAIMHN 3NEKTPOHOB OCTABAITHCE M10-
BBINIEHHBIMH 110 CPABHEHHIO CO 3HAYCHUAMH B He-
BO3MYIIEHHBIX YCIOBHAX, YTO 00YyCHAOBIICHO,
10-BHAMMOMY, BEICBIMAHHAMM 3apAKEHHBIX Yac-
THIL U3 PAAHALMOHELIX 10AcoB, s 9Toro JKene-
PUMEHTA XapaKTepHo TO, YTO OBICTPSIH POCT
N(z.t) Bo Beeit D-oGmactu noHoChEPH Havwancs
yepe3 20-+30 MuH nocie MOMEHTA [IPOXOKIe-
HUA YTPEHHEro conHeynoro repmunaropa (YCT)
Ha 3Tux BhicoTax. OTMETUM, YTO B HEBO3MY-
meHHbIX yenosusx [20, 21] poer N(z,f) 06biuHO
fonee nUABHBIA W HAYMHAETCH 4Yepes NeCATKH—
coTHu MUBYT nocie npoxokaeHus Y CT,

Jenn 20 suBapsa Obi1 c1a00 BOIMYLICHHBIM.
B nepBoil NONOBMHE CYTOK HMEI MECTO PEe3KHMil
(pUMEpPHO Ha HOPAJ0K) POCT 3HAYCHUIL TOTOKOB
MPOTOHOB € NOCHEAYIOLIMM T/TABHBIM YMEHBLLC-
HUEM, TTPH STOM 3Ha4EHHS NOTOKOB OCTaBAINCh
Ha 2 +3 [ops/iKa BhILIE, YEM B HEBOIMYLIEHHBIX
yenosugx. Bapuaipn KoHLEeHTpaluu 3ACKTPOHOB
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Puc. 3. To oice, wmo u na puc, 2 ons 18, 19 u 20 ansaps 2005 2.

B D-o6nacTu B 9TOT JeHb NPUBEAEHB! HA PHC. 3.
Hounwte (yTpom) 3HaueHuss N(z,7/) B 3TOT [IeHb
ObiM Ha ypoBHe omMOOK HM3MepeHuil. 3amer-
HBII POCT KOHUEHTPALMH DIEKTPOHOB HAYAICH
yepes 20+50 muH nocne npoxoxaenus YCT.
YO curbaisl pa3noi uateHcuBHoctH (s ~1+100)
HabmIOaaIMCh B TCUEHHE BCETO CBETION0 Bpe-
MEHM CyTOK, B TemHoe BpeMs cyTok (¢ 00:00 u
no momenTa mpoxoskaenus YCT, a Tak xe mocae
npoxoxaennsa BCT) s~ 1+2. B nepuon 08:36 —
09:26 LT umena mMecTO MOIIHASN PEHTIeHOBCKas
senbimka X7.1, conpoBOKIABLIASACA BCHBITIKOM
kmacca 2b B onTHueckoMm muanazoHe. OHa oT-
YETIHBO TIPOABMIIACE B BapHMallUAX XapaKTepuc-
Tuk YO cHrHanos, NIyMoB 1 B m3meHenusx N(z,7),
KOTOPHIC B LIEJI0M [10/100HbI TEM, 4TO Habaroaa-
auck BO Bpems Bembimek 17 u 19 ausaps. B
CBETIIOE BPEMs CYTOK MMEN MECTO TUMHUYHbBIN
cyTounbli xon senuuuHel N(z,f). Ilpumepno
3a 50+ 60 mux 10 Bpemenu npoxoxiaeHuss BCT
HAYAINCH CYLIECTBCHHBIC KBAa3UIEPHOAHYECKUE

maMmenenus N(z,t) (BapHaluu 3Ha4€HHH KOHUEH-
TPalMH DJIEKTPOHOB COCTABJIAIM COTHH MPOLEH-
ToB) ¢ nepuooM T =40+50 MHH U ATUTENLHO-
cThio 220+ 240 MuH, MoOCIe 4ero 3Ha4eHHA KOH-
LEHTPAIlMK 3MeKTPOHOB OCTABAJIMCHL TMOYTH Ha
ypoeHe owmmbok meroaa HO.

Jeuns 21 aHBapsi MOYKHO OTHECTH K HEBO3MY-
eHHbM (eM. prc. 1). Tonbko B iocneaHei Tpe-
TH 3TUX CYTOK M B Hayajne CHeAyIOoIUX HMena
MECTO CPaBHMTEIIbHO KOPOTKAas reoMarHuTHas
Bypsa: snauenus Kp-wnnexca nocne 20:00 LT
Bospocau o 7+8 B 22:00 — 24:00 LT, a 3atem
22 guBaps OHY YMEHBIIUINCH A0 3 NPUMEPHO K
08:00 LT. B nepuon MB otrmeueH BCMIIECK 3HA-
et Dst npumepro Ha 30 HTn (10 3Ha4eHUH
Dst =10 uTn) 1 nocneayomnee peskoe ux yMeHb-
menue 10 Dst =—100 uTna. Iotoku 2nexTpoHOB
B0 BpemMs MB ymeubtiniauce Gomnee, 4em Ha
2 nopsa/iKa, ¢ CYIECTBEHHbIMH (IYKTyaLUsIMU.
3HaueHHs Hp-KOMIIOHEHTh] FeOMArHUTHOTO NOJIs
B niepuoj Mb HCTBITBIBAIH CUIIbHBIE (IIYKTYya-
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uuu (mpumepuo + 100 HTn oTHOCUTENBEHO HEBO3-
MYLIEHHBIX 3HaYenuii). B Teyenune cBeTioro Bpe-
MEHH CYTOK PerHCTpHpoBaIich oTdeTinsbe Y0
curnanel (5=1+100), B TeMHOE BpeMs CYTOK
s =1+3. Kak pugno u3 puc. 4, Bapualuuy KOHIEH-
TPALMHU 3IEKTPOHOB B 3TOT JIEHL COOTBETCTBOBA-
J¥ THIIHYHOMY CYTOUHOMY XOJ1y C OTHET/IUBO Bbl-
paxenHoil 3aBucumocTbio N(z,%). Bo Bpems
3T0H MDB OTYETIMBEIX OCODCHHOCTEN B BapHaln-
ax YO curranos, WyMOB B KOHLIEHTPALIHN BIIEK-
TPOHOB HE ObUIO YCTAHOBICHO.

22 1 23 auBaps (3TH AHM MOXKHO OTHECTH K
CTIOKOMHBIM), KaK BAJIHO U3 puC. 1, mapaMeTpsl,
XapaKTEPU3yIOLIne KOCMHUYECKYIO 1Oroay, A0c-
TUrIM (OHOBEIX HEBO3MYNICHHBIX 3HAYCHUH M
TONBKO MOTOKH 2J1eKTpoHoB nocne Mb, koropas
3aKOHYHIACE B NEPBOIl YeTBEPTH CYTOK 22 AHBA-
P, IUIABHO BO3POCHH NpHUMEpHO Ha 2 nopsjka
K 3HayeHusaM, umesinum mecro 1o Mb. Kak u B
NpeAbIIYIIHE CYyTKH, B 3TH IHH B TEYCHHE CBET-
JIOTO BPEMEHH CYTOK PErHCTPHPOBAIUCH OTYET-
nuBble YO curnans (s =1-+100), B remHoe Bpe-
M cyToK s = | +2. Bapnauun N(z,1), xax BAIHO
U3 pUC. 4, COOTBETCTBOBANM THOHYHOMY CYTOU-

HOMY XOIY C OTYETIMBO BLIPAKEHHOH 3aBHCUMO-
cteio N(z,x). B nepuop npoxowpenus YCT
21 — 23 auBapa xapakTepHelid poct N(z,f) nauu-
pancs yepes 30+40 mun. B nepuoa npoxox/ie-
ang BCT B 9TH AHM KBAa3UNEPHOAHYECKHE UIMC-
HeHHa N(z,t) OblIN BbIPAKEHB! 3HAYHTEILHO
MEHbIIe, YeM B JIHH C FeOMarHUTHLIMH BO3MY-
HIEHHAMH.

Obcyxmaenne

Takum 08pazom, BO BpeMsi PACCMOTPEHHOTO
nepuona HabmongeHui B BBICOTHO-BPEMEHHBIX
BAPHALMAX KOHIEHTPALIHH JIEKTPOHOB YCTaHOB-
JIeHBI CIEAYHIIHE 0COGCHHOCTH!

1. B nesosmyuienHbie aun 21-23 supaps
BBLICOTHO-BpeMeHHbIC Bapuauun N(z,f) coot-
BETCTBOBAMAM TUMHYHLIM HEBO3MYLIEHHBIM YC-
JOBHAM C OTYETIMBO BHIPAKEHHOIH 3aBHCHMOC-
o0 N(Zz,%).

2. B HeBo3MyLIeHHBIX yCiaoBusx 12 snsaps
3aBHCHMOCTE N(2,)) YETKO HE POCIEHKHBAIACS.

3. Bo Bpems Tpex CHIIbHBIX PCHTICHOBCKHMX
BCTILIEK HAOMIOAANIOCh YBENHYEHHUE B HECKOIIb-
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Ko pa3 3nadernit N(z,7) B TeucHue 30+ 60 mun
¢ TIOCHENYIOUIAM MPHMEPHO TAKUM KE YyMEHb-
HieHHeM KOHLEHTpanHuH 3NEKTPOHOB B TCHEHHC
30+40 MHH moCTe BCNBIIKY H IUIaBHBIM pOC-
ToMm 3Hadenuid N(z.f) B MOCHEAYHULIME HacChl
B onnoM ciryyae (17 suBaps) B Hadase BCIIBIIIKH
perycTpUpoBAaIoCk yBejudenue snaueHuii N(z)
6onee, uem Ha 100 %, ¢ NOCACAVIOIIUM PE3KHM
yMmenpmenuem N(z) B TeyeHHE NPHMEPHO
30+40 MHUH ¥ TUTABHBIM POCTOM 3HAYCHUH KOH-
LIEHTPALIKHH IEKTPOHOB MOCTIE 3TOTO,

4. B 1au BO BpeMA reoMarHuTHBIX BO3MYIIE-
HHH TAKXKe OTHETIHBO npoc.ﬂem}iaanacr: 3dBH-
cumocth N(z,%). 3uasenus N(z) npu 3TOM
3aMETHO NPEBBILIATH COOTBETCTBYIOUIME 3HA-
qeHUs KOHLEHTPALMHI YIEKTPOHOB B HEBO3MYILICH-
HbIE AHH.

5. B BO3MylIEHHBIE IHH TIOCTE TPOXOAACHHSA
VCT xapakTepHbiil pOCT 3HAUEHHI KOHUEHTPALN
INEKTPOHOB HadrHaICa npuMepHo Ha 10 +50 mMuH
paHblIe, YeM B HEBO3MYIICHHBIS /IHH.

6. B nepuon npoxokaenua BCT B Bo3amylien-
Hble AHA 3a 60+40 MuH 10 MOMEHTA €ro mpo-
XOKIACHHA HEiﬁIlI*OJl&IlHCI:- C}’I.I.IECTBGI-IHLIE KBa3u-
nepuognueckue u3meHeHua N(z,7), KOTopbie
3aMETHO TPEBLINIANK NOA00HEIE BApHAINH, Ha-
O101aeMbIE B HEBO3MYIIEHHbIE THH.

OnHOM M3 XapaKTEPHbIX A CPEAHCIIUPOT-
Hoili HIKkHEH noHocepsl 0cobeHHOCTEH B pac-
CMATPUBAEMBIX IKCMEPHMEHTAX OKa3aloch TO,
4yTO, Kak B0 Bpemsa MDb, Tak ¥ B TeueHue He-
CKONbKUX JIHEH [1OCIIE HUX, SIH30AHYECKH PETH-
CTPUPOBANUCH AHOMANILHO BBICOKHE 3HAuCHMS
KOHIIEHTPALIMH SMEKTPOHOB B TEUCHHE AECATKOB
munyT. Takue gBIeHHs HE HADMIOAAIUCH HAMU
B HEBOIMYLICHHBIX ycloBusx. Yeenuuenue N
B MEPUOJ MATHUTHOH OypH MOXET ObiTh BBI3BA-
HO HoHH3aLueit HonocdhepHoi naaMel B D-00-
NACTH MOTOKAMH BBLICHINAIOLIMXCA W3 MAarHu-
Tochephl SHEPTHYHBIX 3APSKCHHBIX HaCTHIL.
B nosp3y rUMoTE3kl 0 BbICHINAHAH 3aPHKEHHBIX
4ACTHI B CPEAHELIUPOTHYIO HOHOCHEPY rOBO-
puT ¥ TOT akT, uto panee (cM., Haupumep, [15])
BO BpPEMSI MAarHUTHBIX Oypb, B OCHOBHOM B HOH-
HbIE YACKI, Mbl HEOZTHOKPATHO BH3yalibHO HAaBMI0-
panm (manpumep, B Mapte u anpene 2001 r, B
oktaGpe 2003 r., B anpene, uione u HosoOpe 2004 r.,
B asrycre 2005 ., a TaKxKe B EPUOJ TTpoOBeie-
HHUS PacCMaTPHBACMBIX B HACTOMIEH cTaThe

JKCIIEPHMEHTOB) XapaKTepHOE, THNA "MOIAPHO-
ro cuanus’’, ceedenue arMocdepsl AUTENLHO-
ctbio 20 =60 mun, MmeroTes GOTOCHUMKH 3TUX
apienuil. KpoMe Toro, M3BECTHO, YTO BO BpeMs
MB # B Teuenue npuMepHo 5+ 14 aHel nocnie Hux
BLICHITIAKOLLMECS W3 PAIMalIMOHHBIX MOACOB 3HEP-
FHYHbIC YMEKTPOHBI ¢ sHeprieil € =40 k3B a8-
JNAFOTCH UCTOYHHKOM [OMONHNTEIbHON HOHHU3a-
uuu cpeanemwnpoTHoii D-obracTi HoHochepsl
10 WHPOT ~45+60° (cMm., nanpumep, [2-5,
7-13]). B stoT mepuoa CyUECTBEHHYIO POlb B
KadecTBe MCTOYHMKA HOHU3ALUUM B CPEAHUX 1IH-
pOTax WrpaioT TaKKe BHICOKOIHEPTHUHBIC TIPO-
TOHBI. SIBJICHHE KOPNYCKYNAPHOH HOHH3AUMH
cpennewinporHoit D-o6nacTd nonocheps! 1Moj-
TBEPHKIEHO IKCIEPHMEHTANIBHO (CM., HATIPUMED,
[2-13, 22, 23]). DneKTPOHBI U MPOTOHBI MOIYT
WTpaTh 3aMETHYIO POJb B HOHH3ALMHM HHIKHCIH
uoHocdepst Ha BpicoTax 50+100 kM HOMBIO U B
NepHOAbl BO3MYUIEHHIT pa3nuuHOi IPUPO/IbI €C-
TECTBEHHOTO (COMHEYHbIE BCIIBIIIKH, MATHUTHbIE
BypH, rpO3bl, COMTHEYHBIH TEPMUHATOP, CHIbHBIC
3eMIETPACENNs U T. I.) B HCKYCCTBEHHOTI'O PO~
MCXOKIenUs (MOITHBIE B3DBIBBI, CTAPTHI PAKET,
pabora MOIIHLIX HANPEBHLIX CTCHAOB B PalHO-
YaCTOTHOM JMANa3oHe, N3/1yYCHHE BbICOKOBOJIBT-
HBIX JTHHMHA IeKTponepeaad u T. 1.).

J111s OLIEHKH [1apaMeTpOB MOTOKOB 3apAKeH-
HbIX YACTHIl B PACCMATPUBACMBIX JKCTIEPUMEH-
Tax ynoBGHO BOCTONL30BATBC METOMMKON [24].
Mo BenuuMHE IEKTPOHHOH KOHUEHTPALMH B HE-
BO3MYIIECHHBIX N, H BO3MYIIEHHBIX N yCIIOBHSX
OLIEHHBAIOTCS CKOPOCTH HOHH3ALMU ¢, = G Ny,
g=0N?, rne 0, ¥ ¢ — COOTBETCTBYIONINE KO-
3 duunenTs pexomounanuu. [lanee no meronu-
ke [24] oneHKy napaMeTpos MoTOKa 4acTuL CBO-
AATCA K BBIYMCICHHIO BEIHYHHBI Ag =g —4q,
3aTeM TUIOTHOCTH MoTOKa MoutHocTH dactuy [1,
[10TOKA YACTHIL 7, MOLLHOCTH M SHEPruy yactun P
u E. Ecnu npenebpeub pacnpe/ie/IcHHEM BbIChINa-
OTIMXCS 9ACTHIL [0 SHEPTUsiM, KOTOPOE [IPH Ha3EM-
HbIX HabmOnenuax nenssecTHo, TO I1 = 2€,AzAq,
rae g =35 5B — sHeprui, 3arpauubacmas Ha
O/IMH aKT MOHM3aIMH, Az — IHANa30H BLICOT, II¢
2 (heKTHBHO MOMIOLIAETCA MOTOK YacTHLL JaHHO#
suepruy €. B pacderax nonoxkum, 4to Az =10 kM.
C npyroii croponst, napamerp 1 cazan ¢ noto-
koM yvactui: [1=¢€p. Vmea 11, MOKHO OLCHHUTH
MOLIHOCTE H JHEPrHi0 YaCTHIL, BbICHINAIOIIMXCS
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Bapuanuun kouenTpatyy anexrponos 8 D-obnacti ponocheps! BEAM3M XaphKoBa B IEPHOL MATHITHION Gypu B Ausape 2005 ©

Ha mnomamm S: P=I1IS, E=PAT, rne AT -
JUTATENBHOCTE BHICBIIAHWH.

Tlpu pacuerTax npenonaranock, 4o S =10 m?,
At=(1.2+2.4)-10" c, Jneprus BHICHIMAIOLIMXCA
BBICOKOOHEPrHYHbIX iekrponoB € =40 3B. Pac-
YeThl MOKA3aH (CM. NpHMep pacdeToB B Tad. 2),
4TO BETHYMHA IIOTHOCTH 10TOKOB 1EKTPOHOB B
PACCMOTPEHHBIX IKCHEpHMeHTax Bo Bpems Mb
cocrasisna p=4-10" +10° M~ .¢”'. B uenom
PE3YJILTATHI PACHETOB XOPOLLO COTNACYIOTCS € U3-
BECTHBIMM JAHHBIMH O MOTOKAX 3NEKTPOHOB H MPO-
TOHOB, MOJYYEHHBIMH IKCTIEPUMEHTANIBHO HITH
OLICHEHHBIMHI BO BPEMA BO3MYILICHHH pasIHYHOH
rpupoast (cM., Hanpumep, [2-13, 22, 23, 25, 26]).

Bo BpemMs pacCMOTPEHHBIX PEHTTEHOBCKHX
Benbimek kinacca X B Tedenue 30+60 mun
OBLT YCTAHOBJICH POCT KOHLIEHTPALMH SIEKT PO-
HOB Ha BeicoTax 75+90 kM. Haubonee Bepo-
ATHO, 4TO Takoii pocT N(z,f) cBA3AH C PE3KHM
YBEJIHYEHHEM NTOTOKA PEHTIEHOBCKOrQ M3y e-
aus ConHia BO BpeMs Benbilky. Menonb3ys
IKCIEPUMEHTAIbHBIE JaHHBIE O BDEMEHHOM H3-
MEHEHHH 2JIEKTPOHHOH KOHLIEHTPAIUH, OLICHUM
U3MEHEeHHE CKOPOoCTH 00pasoBanis HCKTPOHOB
Ha 3THX BeicoTaxX. [Ipenebperas HarpeBOM ar-
moctpepsl, Ipu O, = o, umeeM N/N, =./q/q,- B
YTOM clydae, HarpuMep ums sKcrnepumenta 17
aupaps 2005 r, Ha Bbicote 75 kM Ny =300 om”,
N =900 cm?, g/q,=9, a Ha BbicOTE 8] KM
N,=1200 cm?, N=3000 cm?, g/q,=6.25.
Jns sxcnepumenta 19 ausapsa 2005 1. na BeicoTe
78 kM N, =600 e, N=1400 cm?, g/g, =544
Jna sxcnepumenta 20 ausaps 2005 1. va BeicoTE
78 km N, =250 ecm™, N =740 em™, ¢/q, =8.76,

Tabauna 2. [Hapasenpst HOMOKOE JAEKMPOHOE

Ha Beicote 81 kM N, =580 cm”, N =1500 em,
q/q, =6.7, a na seicote 87 kv Ny =1000 em,
N =2000 em?, q/q, =4

Boitie 6610 OTMEUEHO, YTO KAK B yTped-
HHWE, TAK W B BEYEpPHHUE HaChl, NPOXOMKICHUA
YCT u BCT, B 1enom, cONpoBOKIaIiCH KBa-
unepuoandeckumn Bapranuamu N(z,7) nouty
BO Bcex okcnepuMmeHTax. Benwmumna usmete-
HHI KOHIEHTPAIMH — COTHH NPOLEHTOB (B BO3-
MYIIEHHBIX YCIIOBHAX OHA, KaK NpaBHio, B €11~
HULBL pa3 0oJbLie, 4EM B HEBO3MYMIEHHbIX).
XapaKTepHo, uTo 3HaueHus /g, 1pu ITOM J10-
crarouno doasmwme. Hatpumep, B nepuon BCT
Ans sxcnepumenta 17 ausapa 2005 r, na Bbicote
75 kM N, =120 cm>, N =800 cm?, q/q, =44,
a Ha Beicote 84 kM N, =800 cm?, N =3100 cm~,
g/qy=15; nns sxcnepumenta 19 susaps 2005 r.
na Beicote 84 kM N, =500 cm*, N=2200 cm,
/g, =19.4, a ua Bricore 87 kM N, =600 cm”,
N =3400 cm?, q/q, =32, s dKCHEPUMEHTA
20 sBapa 2005 1. na seicote 81 kv N, =300 em~,
N =1500 cm?, g/q,=25, a na Boicore 87 Km
N, =500 cm?, N=2800 cm?, /g, =31.4. Tpn-
9HHA TAKUX W3MEHEHUH KOHUEHTPAIHH HEKTPO-
HOB TIOKa HE ACH4, 9T0 00YCIIOBIEHO MO U3y -
YEHHOCTHI0 W BOJILUTOH CIIOKHOCTBIO [IPOLEC-
COR B 2TOH 00nmacTH MOHOCHEPHOH MIA3MBIL
EcTecTBEHHO, 4TO OHH CBA3AHbLI C H3MEHEHUEM
TepMofiHHaMHuuecKoTo pexuma, Ho mpu sToM
COBEPILICHHO He M3YyYeHa PoJib BOJIHOBBIX MPO-
[IECCOR M BHICHITAHUI BLICOKOIHEPTUUHBIX Hac-
tuit. [Tostomy 3ToT Bompoc TpedyeT NOMOIHU-
TEIBHOrO H3YICHWA, U B NEPBYIO 04YEpe/ib, TeO-
PeTHUECKOTO.

Jlara zZ, kM Ag, M7 ¢ poM e P.MBr E, [Jlx
17.01.2005 75 39.10° 5210 5.1 45
18.01.2005 81 27-10° 4.0-10 29 181
19.01.2005 75 41-10° 6.0-107 17 26
19.01.2005 &4 34-10° 59-107 16 25
20.01.2005 78 28-10° 5.1-107 5.8 14
21.01.2005 81 17-10° 3.7-107 38 2
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3akiouenne

1. Ha ocHOBe aKcneprMEHTAIBHBIX AAHHBIX,
MOTYHEHHBIX C HCITOIE30BAHHEM METOAA YacTH-
HbIX OTPa)KCHHH, OITBCPIKACHO, YTO B CpeliHe-
mrpoTHOH D-00nacT HoHOChEph! MOrYT HabII0-
J4ThCA KBasunepuoauyeckne sapuaunn N(z,t)
JI0 MOPsI/IKA BETMUMHBI B TEYEHHE HECKOINbKUX
yacor ¢ T =40+45 muH B nepuoa Mb u B Te-
HeHHUE HECKOTBKHX CYTOK MOCHe HEE.

2. Takue Bapuanpu N(z,/} MOKHO 0OBACHUTD
VBETMYEHHEM NOTOKOB BBICHIMATOMIMXCS 3apsiieH-
HBIX YacTHLL (POTOHOB M 3/1EKTPOHOB). OUEHKH
[OTOKOB MOKA3a711, YTO MJAOTHOCTh MOTOKOB Bbl-
ChINAIOIIUXCA YaCTHI B IPOBEJCHHBIX dKCIICPH-
menTax Gbna p~10" M7 -c.

3. B cBeTioe BpeMs CYTOK B HEKOTOPBIE OHH
BO Bpemsi Mb oTueTnuBo npociexuBagach 3a-
BucumocTs N(z,y). 3nauenus N(z) npu stom B
HECKO/ILKO pa3 MPEBBILANH COOTBETCTBYIOIIHE
3HaYEHHA KOHIIEHTPAIHH JIEKTPOHOB B HEBO3MY-
merHbie gun. Honrsaims B 3TOT MEPUO BPEMenH,
NO-BUHMOMY, B 3HAUUTEILHOH MEpe KOHTPOJIHPO-
Ba/lach [OTOKAMM BBICHINAIOUIUXCHA TPOTOHOB M
JNMEKTPOHORB, BEIIMYHHBI KOTOPBIX ObLTH J0CTaTO4-
HO OonbiupvK. OLEHKH TTOTOKOB, BLITIOMHEHHEIE 10
metoauke [24] Ha OCHOBE 3KCNEPHUMEHTATbHBIX
JaHHBIX, MOKa3a/y, YTO MJIOTHOCTh NMOTOKOB Bhl-
CBINAIIMXCS HaCTHII Obljia 10CTaTOYHO BLICOKOH
u coctaBmama p~10" m*.c.

4. YcTaHOBIEHBl HEKOTOPBIE XapaxkTepHble,
OT/IMYHbIE OT HAOJIIONAaBUIMXCA B HEBO3MYILICH-
HbIX YC/TOBUAX, OCOOCHHOCTH B BLICOTHO-BpE-
MEHHBIX Bapuauuax N(z,/) B BO3MYLIEHHEIE
ann nocne npoxowaenus YCT u BCT: yrpom
XapaktepHbiil poct 3nadeHuid N(z,/) HaunHai-
cs npumepHo Ha 10+50 MUH paHbUIC, Y€M B
HCBO3MYIIEHHKIE IHH; BedepoM 3a 60+40 Mun
10 momenTa npoxoxjaenus BCT nabmioganuce
CYHICCTBECHHBIC KBA3UINIEPHOAHYCCKHE H3MEHEe-
ana N(z,t) ¢ T=30+50 mun. JAnuTensHOCTh
Tpolecca COCTAaBIsANIa HeCKOAbKO YacOB, BEJM-
yuHa Bo3MyIeHud N(z,/) — COTHHU TIPONEHTOB.
B BO3MYIIIEHHBIX YCTOBHAX BeTHYHHA U3MEHEH-
HHU, KaK TPaBMII0, B €IMHUILI pa3 Donbllle, 4eM
B HEBO3MYLLCHHBIX. B cuny Manoi uzyueHHoc-
TH W OONBINOA CIOMHOCTH MPOIECCOB B 3TOM
obuacTi MoHOC(hEpHON MIasMbl MPUYMHA TAKUX
M3MEHEHUH KOHLEHTPALMH 3EKTPOHOB [10KA

OKOHYATENLHO HE scHa 1 TpebyeT panbHelnero
W3yHEHHS,

Astopsl Gnarogapst B. A. Tloagnoca 3a no-
MOLOB B 0pra1—m3amm NpoBEACHHA DKCIICPHUMCEH-
toB, K. II. 'apmama 3a mofe3no npenocrapies-
HYIO TIIpOrpaMMy pacueTa KOHUEHTpaLUW IeKT-
POHOB C NPUMEHEHUEM METOAA PErynsipH3aluM,
O. @. Teipnora 3a 00CYX/IEHHE PE3YALTATOB HC-
CIICIOBAHMI M [TOJIC3HBIC 3aMEUAHMS.
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Bapiauii koHueHTpauii e1eKTpoHis
B D-ob6aacri ionocgepn nodausy Xapkosa
B nepion maruirnoi 6ypis ciuni 2005 .

O. M. lI'okos, A. L. I'piTuun

HaponsaTses pe3ynbTaTh eKCNepUMEHTaNBHUX
IlOCﬂiﬂH\'EHb METOA0M HACTKOBHX Biﬂﬁﬂ'l"riﬁ Bd-
piaiii KOHIEHTPALT eICKTPOHIB B CEPCIHBOILII-
potHiii D-o6aacti ionocepn mia Hac cHITLHOL
MarHiTHOL Oypi y ciuni 2005 p. PosrnauyTo BiAryK
D-obnacti Bnponosxk yciel 100H, BKIIOYArOYH
nepexiani nepionn. BUKOHANO NOPIBHSHHS 13 pe-
3YNBTATAMH, OJCPKAHUMH TMPOTALOM Micsis 10
Ta mic/ia MaraiTHol Oypi 3a nezbypennx ymos. [1in
yac MarnitHoT Sypi Ta BUPOIOBAK KiThKOX 10 nicas
Hei BuABReHo 3 nepiogamu T 2 30+60 xsuaun
KBa3inepio/MYHe 3pOCTaHHA KOHIIGHTPALIT CIIEKT-
ponie nonaz 50+100 % npoTAroM AecATKIB XBHU-
. 32 exCrepuMeHTaILHIME JaHUMH OLLHEHO
3MIHM UIBMIKOCTI 10HI3allil T4 CHEPreTHYITHX Xa-
PaKTEPUCTHK [OTOKIB 3apS/KEHUX YACTHHOK.
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A. M. Toxos, A, K. I'purunn

Electron Density Variations in the
Ionospheric D-region near Kharkiv during
the Magnetic Storm of January 2005

A. M. Gokov and A. 1. Gritchin

The electron density variations measured with
the partial reflection radar in the ionospheric
D-region at mid-latitudes during a strong magnetic
storm in January 2005 are shown. The D-region
response is considered for all day hours, transitional
periods included. The results are compared with
those obtained a month before and after the magnet-
ic storm in the undisturbed periods. Quasi-periodic
increases in the D-region electron density by more
than 50+100 % during the magnetic storm and a
few days beyond are revealed to last for tens of
minutes with periods of T'>30+ 60 min. The ex-
perimental data allowed estimation of ionization rates
and parameters of the energetic particle fluxes.
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