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BAPMALMWU KOHUEHTPALUW 3NEKTPOHOB B PETMOHANIEHOU
CPEOHEWWPOTHOM D-OBNACTU MOHOC®EPHEI, OBYCITOBINEHHBIE
YTPEHHWM CONNHEYHBLIM TEPMUHATOPOM
BO BPEMA MATHWUTHOU BYPWU 7—11 HOABPHA 2004 r.

lNowos &. M., ToipHos O .

2. Xapekos, nn. Caobodw 4, ¥kpauna, 61077
men.: 057-7051251, e-mail: amg_1355@mail.ru

XaperxogcKUD HayUoHansHLId YHUsepcumem uMeHw B. H. Kapasuxa

AHmauun—Ha OCHOBE INCMEPMMEHTANEHLD WCCne-
OOBAHMA METOOOM YACTHYMEL -::Tpa:ueHuu EAPHAYMA KOHLYEH-
TPALWM SNEKTDOHOE B -:pe.uHemupu‘rHuu D-obnactm woHo-
cihepsl B MEpUon MarkauTHoH Bypa T-11.11.2004 r. oSuapy-
HEHD YESMUUEHWE KOHUSHTRAYMA 3nekTpoHoE Gonse, uem Ha
200% = nepuog NPoNOHOEHWA YTPEHHETD TEPMMHATOPE M
nocne #er. C WCNoNEI0EEHWEM MMNOTESR O CTHMYIMPOSAHHOM
TEQMMHATOPOM ELICHINAHAY 3NSKTROHOE W3 MarHuTochepw Ha

CCHOESHMH SHCNEDHMMEHTANEHRY OaHHRX OUEHEHH COOTBETLT-
L - |

Ey:UME NoTorM anekTpoqoa poe (06— 3.8) 107w e
l. BeegeHue

BNHAHWE TEDMHHATODA, KOTOPEIA ABMASTCA MOWHEIM
SCTECTESHHEIM WCTOUHMEDM DEINAUHED BOIMYLYSHAE B
aTMochepe M WoHOCOEpe 32MNA, HA NADAMETDRl HE-
HEH MACTH MoHooheps, — D-oBNacT, — HEYUEHD SHAUM-
TEMBHD MEHELLE, YBM HA BrWEne¥awe £ F-obnacTu.
3To oDyCNOBNeHs TPYOHOCTLEY W SO0POroEMIHOH Npose-
OSHUA ONWATENEHBE HENPE0EIEHED  CHCTEMATHYE CHAY
HIMEPEHUA. B yTpesHue yack W3-33 GeICTROMD B03pac-
TAHMA NOTOKS COMHEUHOH DAOMALMH MpOXO¥LeHAs Tep-
MHWHATODA CONPOBOMAASTCA pPAOOM DWUIMYECKMX Npo-
usccos B aTmocthepe. M SHepreTHWHa JoOCTATOUHD BS-
nuea. NosToMy B NepUod W NoOcNe NPOXOMASHWA YTREH-
Hero TepMWHaTopa (¥T) cneayeT owMOaTs pAO Hapak-
TERHEIX MIMEHEHNR B MOHOCMERHON NNASME HE TOMLKD
B 00N3cTH TEHW MMW NONYTEHA, HO W SANEKD 33 Mx npe-
ASNaAMK, EOTOPGIS, B JASMCHMOCTH OT YCNOBMA B MOHO-
chepe, atMochepe W mardnToctepe Jemnu, SyoyT B
USnoM NOBTORPATECA OTO OHA K OHED, OOH3pYEWBAR HO-
Bele wapaxTepHels ocobedHsocTH, ofycnaEnMEasmMmes
ApyTAMK PAKTOpAMM (HANPHMED, LMKNAYSCKUMK W SNo-
DASHUSCKHMA HIMEHSHWAMMA TEOMArHWTHON W conHeuy-
HOW AETHEHOCTEN, COMHEUHEIMM BCALILEAMME, MarHWT-
HEIMY DypAMM W ap. ).

B pafore Manowedel pesyneTaTEl SHCNSQMMEHTANE-
HElX WCCMSnOB3HAE METOOOM UICTHUHELY OTRE¥SHWA
(YD) MameHe Uil KOHLEHTPALMM SNSETPOHOE B CpeaHe-
wupoTHoW D-oBnacTw WoHoohepsl BO BDEMA MpOXOK-
OSHHA YTRSHHEM TEPMHUHATORA B MERMOL MAarHUTHOA
Gypu (ME) 7 — 11 HorGpa 2004 r. PaccwoTpeHa Bos-
MOMHOCTE BRICBINEHWA 3NSKTROHOE M3 MarduTochepsl,
CTAMYNADOEAHHOMD YTREHHAM TEDMUHATOROM.

Il. OcHOBHBIE pe3ynbTaThI M
WX 0DCYy#OeHHe

FHCNEDUMEHTANBHEIE MCCNEO0SaHMA BEIMOMNHEHE ©
nomMow s wetoga YO ebnuan r. Xapexosa Ha annapa-
Type [1]. Hamepesna amnneatyg YO carHanoe o WyMoE
Ha vacToTe 2,4 My, Ha cchoee HOTOPLIX BRINOMHEH Pa-
CUBT BRICOTHO-EPEMEHHELY BADHaLWA Nz ), MpoEEnSHsl
B AManazoHe BelcoT B0-128 KM B NEpUOL METHHTHOA
Gypa T—11 HoRGpa 2004 r, & Tak ¥e B HEBOSMYLEHHEIE
yonoewAx 03, 17 w 24 noAGpa 2004 r. ObpaboTade w
NpaHANMIMPoEaHE PEMMCTRELMN SNWTENEHOCTRED Mo T
wacos: ¢ 05.00 oo 12.00 LT (Hauano peracTpayan 2a 1—
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1,5 yaca Qo MOoOMEHTA NpoxoEgeHuR ¥ T 8 D-cbnacth 2
TEUSHWE HECKONEKWX YACOE NOCAe Hero).

Ha puc. 1 npueegeHs nameHexsuA Nz ) B nepuog 3
— 24 poABpA 2004 r. CTpenkame o0o3HAUEH MOMEHT
nNpoxo¥asHWA ¥T Ha eeicoTe 85 kM.
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Fuc. 1. MameHeHUA KOHYSHMOSLUUY 3NSKMDoHOS &
nepucd ¥T & cpedHewupompol D-ofnacmu &0 speua
ME 05—13.11_2004 2. JawmpuxoaesaHol afnacmoo
YKAIGHD SEDSMA DEHMISHOSCHDU Scnsisy X2 5.

Fig. 1. Varafionz of the elecfron density in the penod of
moming termunator pazsage in the middie fafifude
Cr-regiom dunng magnefic sforms
dated 09-137 of November, 2004

Ha puc. npueegeqs eapwayme Nz, 8 10 voaGpA no-
CPE CHMBHEALLSH DEHTTEHOBCKON BoTBIWKA Knacca K25,
CHOHU3HME BCTEUKA npoMaowno 28 45-50 muH go wo-
MeHTa Bocxona ConHya = D-obnactu. XapasTepHee
uamereHMA Nz f) Hauanuce yepes 510 MuH nocne mo-
MEHTA NpoMoEgeHAr ¥T. BasHo, YTo KEASWNSDUOOHYE-
cEMe wameHeHMA Nz i) Hafnoganace B TEYEHWE BOSMD
nepwona Hafnooeqws. B sccnepumenTax 9, 11w 13
HoAGEA NogobHbx MaMeHeHA N He Swno yoTaHoeneHo,
OTMEYSHEl B LENOM XapakTepHse ANA CPeQHSWMDOTHOHN
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D-ofnacry wzmedHsHWA Nzt B nepaog NpoxXowOeHUR
¥T m nocne Hero [2, 3]. 12 HoRGpA KEASMNEDUOOMUYECKHE
MameneHuA N B HukHed uacTe D-ofnacT HauanWce
UEpEs HECHIMBED MAHYT NOCNe MOMEHTA NpoXoNOLEeHWA
¥T w npogonxannce Gonmee 180 MmuHyT. XapakTepHEIM
ONA SECNepUMeHTeE Beino To, yTo YO curHane peract-
PHUpOBANMCE C T2—7H KM, UTO B HEEBDEMYLUEHHLIX YCno-
BUAX HE HAOMMOEASTCR B WSMEDSHWAX Ha HALWSA anna-
paType. BepoATHo, sTo ofycnoeneno poctom WV A cune-
HOH  TYpEynuaayMen W HecTAOWNbHBIM COCTORHWEM
nnazsel 8 D-cbnacma e nepuog MB. OcHosHue ocobex-
HocTH Bapuauywa Nizf e nepmog npoxokgesna YT so
sepemA ME ceogATcA ¥ cnegywowam: 1) cywscTEeHHOoS
No CRAEHEHMED © HEESDIMYLLEHHEIMH YCNOEMAMN YESMM-
ueHwe N B0 BpeMA NpoxowAeHas YT nocne mMowHoa
PEHTTEHOBCKOM BCMEILUEN. MAKCUMANsHEM pocT N co-
crasMn 800-1000% Ha 78 » B1 wm w 450 — 550% Ha 84
M ET wm 2) yEenMueHMe sHadeHAA N B 2—4 paza B ne-
puog MEB no cpaBHeHME © HEBOEMYLEHHEMKY YCNOBMA-
MM B0 BREMA XAQAKTEpHeX ONA TEQMMHATODHOMD nNe-
pPHOOA HAMEHEHAA N{Z,f). BoaMosHoA NpUYHUHOW Takoro
noeegeHra NizZ) mormy GoiTe BRICEINEHWA BEICORDSHED-
MJHED SMNeKTPoHOE W2 pAOMALMOHHOM NoAca Jemnw,
uTO NOOATESROMN GHanWs recdusdadecadx naHHb. Ha
OCHOBES MEX3HHIMA 0 BeICEINAHWA SNSKTROHOE EEIMOn-
HEHEl DLEHKA NapaMeTpoE WX NoToRoE. X eenvumHa 2o

spemAa ME coctaenana p = (0.6—8.8) 10° w2 et 3ua-
YEHWA MOTOKDE IMSKTROHOE NOCNE CAMBHOR DEHTIEHOE-
CHOM BCNEILKKM OEAZANMCE B HECKOMEKD Da3 BelWe no
CPABHEHWID © ADYTHMMN NepHogaMu.

. 3akndyeHue

FHCNepMMeHTANbHD oOHADYREHD CYWECTEEHHEE MO
CRAEHEHHMI C HEBOIMYLEHHEIME YCNOEMAME YESNMYES-
HWE HOHUSHTRAUMA 3nexTpoHoe B Teussue S50-00 muH B
cpegHewupoTHoM D-obBnactm wepez 510 muan nocne
MOMEHTA MpOXOHOSHWA ¥T NoCNe MOWHOH PeHTIEHOE-
CKOM BCMEILUKH. MaKCHMansHLE pocT N coctasmn S00—
1000% Ha 7B u 81 maw 450-550% Ha B4 w B7 ma.

B nepuog ME oSHapyeHs yEenuueHEe sHadexwa N
85 2—4 pasa No CPAEHEHWK: © HEBOIMYLWEHH=IMMW Yono-
EMAMM BEO EBREMA XAPAKTEpHEX OANA TEDMWHATOPHOMD
neprona wameHeHwa N (B Neprogs yESMWUSHUA aHade-
HAA N B TEUSHWE OECATEDE MAHYT].

B pameax rancTedsl O BEICEINAHAM SNEXTROHOE W3
MarHuTocdepsl B nepuog MEB no sEcnepumMeHTanNBEHBIM
OAHHEIM BENONHEHE! JUSHEM SFHERreTHUSCKMY XapaKTe-
PUCTHE NOTOKOE SMNEXTEOHOE W NOKA33H3S BOSMOWHOCTh
CTHMYNADOESHHOMD TEPMHAHATOROM BRICEINAHWA 3NeH-
TpoHoE. BenwudHa NoToKCB 3neRTpoHoE Bo BpemA MB
cocTaEnAna p = (0.6 — 3.8) 10° m° ¢ . 3nauetmA noToxos
FMEHTROMOE NOCNE CHMNEHOA DEHTTEHOBCHOA BChEILIEN
OHAIANMCE B HECKONBRD DE3 Bl NO CRABHEHWH C ApY-
MaMK nepionaME. NonyyeHHse SHAYEHWA NOTOKDE Xo-
poOLG GOMMACYTCA ¢ TEopPETHYECHHMMK OUSHEAMH W C
HEBECTHEIMH SKCNEQUMEHTANBHEIMN, NOMYUSHHBIMWY B0
BPEMA BOSMYLEHAA DESZMHUHON NPMEODE.

V. Cnucok nuTepaTypbl

[1] The radiophysical observatony for remote sounding of the
wwnosphers | Tymow, 0. F_ et al. & Turkish Joumal of Phys-
ics. 1884V 18, P. 1280-1285.

[2] Gokov A. M, Tymov O. F. Peculiariies of the Midde Lati-
tude lonosphenc D-Region Dynamics, Caused by the Solar
Terminator // Telecommunications and Radic Engineering.
2003 W58 P1E5B1TL

[3] Gokow AM., Tymov OF. Some Features of Lower lono-
sphere Dynamics Cawsed by the Moming Solar Terminator f
Joumnal of Atmos. Electricity. 2002. W. 22 P. 13-21.

Conl s

VARIATIONS OF ELECTRON DENSITY
IN THE REGIONAL MIDDLE LATITUDE
D-REGION OF THE IODNOSPHERE,
CONDITIONED BY THE MORNING SOLAR
TERMINATOR DURING MAGNETIC STORM
OF THE 7—11™ OF NOVEMBER, 2004

Gokov A. M., Tymov O. F.
V. Karazin Kharkiv National University
4, Swvoboda Sq., Kharkiv, 61077, Ukraine
e-mail: amg_1955& mail.ru

Abstract — The resulls of experimental mwestigations by the
partial reflecton radar of the election density variations in the mid-
die atiude ionosphenic D-regicn dunng the moming solar termina-
tor passage in the period of the magnetic storm dated the 7-117 of
Mowemnber, 2004, are presented. There was fiound the nceasse of
the elecion density mone than 200% both in the perod of the mom-
ing solar terminator passage and during tens min after this event
T explain such events a hypothesis conceming electron precipita-
tions from the magnetosphers stmulated by the moming solar ter-
minator is used. There were made estimabons of the onzation
rate. On the basis of the expermental data of electron density
changes over the electron precipifiabon penocds, comesponding
fluxes were estimated, being p = (0.8 - 2.8) 10F msec.

I. Infroduction

The results of experimental investigations near Kharkiv by
the partial reflection technigue (PR) of the PR-signals. radic-
noises at 2.4 MHz and the electron density variations, Nyz), n
the regional middle latitede D-region before, during and after
maoming solar terminator (MST) passage during magnetic stom
of Movernber, 7—11, 2004 are considered.

II. Main Part

Experimental investigations are made near Kharkiv {geo-
graphical coordinates: 48°38'MW, 38°20" E) using the PR tech-
nigue. The measurements of the PR amplitwdes and radio
noises at 2.4 MHz are made before, during and after the mag-
netic storm dated the 7—11% of Novemnber, 2004.

The heght-temporal dependences of Nzl are resulted
from these data. The increase of M in the penod of MST's and
after the MST's was registered. The gquasi-pericdic chanpges
(with periods of T=30-80 minutes) of more than 100-150%
increase of electron density during tens of minutes were found.
The main features of varations of Nz i} in the period of passing
of MST during MB are taken to the following: 1) substantial as
compared to undisturbed conditions increase of N during pass-
ing of MST after a powerful X-ray flare: maximal increase of N
was 800-1000% on 73 and B1 km and 450-550% on 84 and 87
km_; 2} increase of values of N 24 times in the penod of the
magnetic storm a5 compared to undisturbed conditions during
the characteristic for MST pericd changes of Nz, i)

This increase may be caused by ionization of ionosphernic
plasma in the middle Iatitude D-region by the energetic charged
particles fluxes precipitating from the magnetosphere, stimu-
lated by MST durng magnetic storm. Cnmas;wnl:ling fluxes
were estimated, being p = (0.6 — 8.8) 10°m“sec”.

. Conclusion

The obtamned results of experimental inwestigabons by the
pariial reflection techmique of the PR-signals, radio noises at 2.4
MHz and electron density variations in the regional middle lat-
tude O-region before, during and after moming solar terminabor
passage during the magnetic storm dated the 7-11% of Novem-
ber, 2004 and the comparison with the simiar results obtained
before and after the magnetic storm in the undisherbed perods,
allowsd setting new important features and confrming the pos-
siblity and the role of high-energetic electrons precipitation
stimulated by M5T. The data comnceming the eleciron density
strong perbwbations . the middle latitude lower ionosphers
caused by the MST may be of interest because of lack of such
investigations.
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