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OCOBEHHOCTU BAPMALIUU XAPAKTEPUC TUK YACTUYHO
OTPAXEHHEIX KB-CUTHANOB, PAOWOLUYMOB U KOHUEHTPALIMA
SNEKTPOHOB B PETMUOHAIIBHOW CPEAHELLMPOTHOW D-OBNACTH

MOHOC®EPEI B NEPKUOO NATHU YHACTHBIX 3ATMEHWUW COJTHUA

MNokos A. M., ThpHos O 3.
Xaperogckul HayuoHansHeIl YHUSEpCUmMem uMesy B. H. KapasuHa

nn. CeoBodel 4,

2. Xapexkos, 61077, ¥Ykpaura

men.; 8057-7051 251, e-mail: Alexander.M.Gokoviluniver.kharkov.ua

AHHOMIULUA — 3RCNEpUMesTANEHO OOHapyweHs W obeRe-
HEHE! CONYTCTEYWME I3TMEHRAM CONHUA B3pMaUMH YACTHUHD
oTpaeHHs KB CWrHAnos, pagwoWyMoE W KOHLEHTRELMM
anesTponoe N B cpennewwpotHod D-oSnactw H-:H-lucmepu
EBNKMIW . XapEEOES B NEpMOS 5 uICTHEIX 3ATMEHMH ConHUE.
YoTaHoENEHD, UTC NApaKTEpH:=E NpOYSCCH NPOOOMEANAcE B
TeusHme (2...3) YACOE W ESLI3E3AHL], B OCHOSH0M, OXNARIEHMEM
ATMOCHIepHITD 333, YMEHLWEHMEM CKOPOCTH MOHM33UMM M
yuerzwesnem N #a (40.50) %, 3 Takse resepauMed © pac-
NPICTREHEHMEM KEIZMNEPHOIMUSCKWY NPOYECIOB © NEpeMEH-
HuIM NEpUoOoM W aMnnUTyoon. D6 yEenudeHus N B
D-oBnacte 2 cpegsew Ha (150...250) % uepes 50, 100 w 240
WMMH MOCNE COMHEYHOMD 3aTMesn (anerensHocTess ~200 wmee).
FaccMOoTpes MEXaHMas, of=ACHRNWMA =30nnoaemos yeenu-
usHBe N CTHMYNAPOBAHHOS CONMSUHLIM 33TMeHKEM. [Toka3a-
O, WTD OH MOMET DuoiTe obyChROBNEH BHICHINZHWEM MATHWTO-
echepHLX SNESTPOHOA ¢ NNOTHoCTLI noToka (107107 m¥e’.

. Beegenue

JatmesnAa ConHya (3C) OmBE3HNT CRaAEHATENEHO
pegKo M NosToMy Habnooeswe 3 NoFBONAST NOAYUNTE
BAMHEIE ZHAHMA O OWHAMWES OHOMOISMHOH Ccpeosl M
YTOUHMTE CONYTOTEYHMYME UsHdecke Npoleccs. Xa-
PAKTEPMCTHARN OWHAMMUYECKME NpoUsccoE W Mx ocoben-
HOCTH MO KOHKDETHOM 23TMEHHH 33BACAT OT reoduan-
ueckoW OOCTAHOBKM, XADAXTEPa W CTEMNSHW BOSMYLSH-
HOCTH COMHUE 1M OKONoO3SMHON cpenel. Hactynnesuws 3C
CONPOBOMAGETCA PRAOM DHESHUSCKM: NPOLEccoB B &T-
wocepe. Mx sHepreTvea eenwka [1] sdHepruA, wmowg-
HOCTE M WX YOEMNsHEIE SHAYEHWA aTMOCHepHEIX NpoLes-
COB, BERIZBAHHED 3T, AMEHNT BHYWMTENEHYH BEMWIUHY,
CRABHMMYED © NAPAMETDAMM, XEpAKTERHEIMA ONA WMoLy-
Hel¥ LWKBANOE M YRAraHoBE. JdeberTam, conyToTE YR
3C, NOCEAWSHD CRABHMTENLHD MHOMD NYSNUKaLHA, no-
OABNAKLWAEA 4acTe MX OTHOCWTGA K HMCCNenoBaHWAM
athipesToe 30 B pepxHed WMoHoctepe (Ha BeicoTax Go-
nee 200 k). OTenue cpegHewMpoTHod D-oSnacTh Ha
3C wayyeH Mano Wa-3a MHOMoOpasvA U CNOMHOCTH Gu-
AMKO-EHMWUETEAY NpOLessos, NPOTEKANWME B HEd M
TEYOHOCTER NPOSSASHHA OANWTENEHEX HENPEpEEHEE
Habmiogedan. B 4acTHOCTH, WaydeHne peasywa D-
0fnNacTH MCCNenoBRANocs B WocnenosaHuAx [1—4].

B nactoAwed paBoTe B pasemTee [1-3] Manomesk
pESYNETATE  SHCISPWMEHTANBHED WMCCNEnOBaHAE  Ba-
PHALMA USCTWIHO OTpaseHHb KB curHanos, paguowry-
WoE Ha yacrorax (2,.2...2.4) MMy » KoHUeHTRELMA 3Nek-
TpoHoe Niz) B cpegrewnpoTHoM D-0BnacTH 2o BpemA
NATH 3C W COABEHEHWE WX ¢ DESyNETATAMM, NOMyUSHHE-
uH Ao M nocne ME B HeBoEMYLEHHED YCNOBMAX.

Il. OcHoBHaA YacTe

SHCNEDUMEHTANLHEIE MCCNenoBaHUA BeINONHEHS ©
MCTNONB30EAHNEM METOAA YACTHWUHEE oTpamsnma (Y]
sbnuan r. XapexoBa (recorpadudecHdS HCODOMHATEI
wupoTa 48° 38'N, gonrora 36° 20° E, mardMTHoS Hakno-
Henwe GE° 38,8, marmuTHoe cenoneswe 8° 186" sos-
EbILEHME HAL ypoEHeM MopA 158 m) Ha annapaTtype [5].
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HMameperuA amnnumyn YO curHanoe W paguoliyMoE Ha
uacToTax (2,2..2.4) My, Ha oCHOBE HOTOPRGIX ERIMCMHEH
pPECUET BRICOTHO-BSMEHHEY Bapuaywd Nizf, nposene-
HEl B NepHogbl 5 YacTHe 30, MMEEWMY MECTD B PAZHOE
ppemA cyTox 11 aerycTa 18899 r., 21 mar 2003 r., 3 ok
TAGpA 2005 r., 28 wmapra 2008 r. w 01 asrycra 2008 r.
MarcumansHos sHaYeHWE DYHELWM NoOEpRITHA ConHya
Aff) Geno 0,77, a mussmanesHoe — 0,24, MameseHaR
OCESLEHHOCTH NOBEOXHECTH JSMNM B MOMEHTEl MaKSH-
MANEHOMD  NOKPEITAA  OWMcka ConHYya  cOCTAaEnAnMd
(1.3...5,2) paza no CPAaEHEHMID C OHOBEIMM OHAMM.

DcHOoBHBIE  XapakTepHeie  oCcoBeHHOCTH  BhICOTHO-
BpEMEHHEIX BADMALMA XapakTepucTak Y0 cwreanos,
wymoe W Nz, ] cocToAT B cNeqyowen:

1. ¥MeHEWSHWE UMW YEENWYEHWE B Paskl MHTEHCME-
HOCTH WYMa W 22 gucnepcud B nepuwos 3C. MNMpoysco
HAYWHANCA Cpasy nocne Hadama 3C wna wepes (10.._15)
MUWHYT NOCAe HErs W NPoOOCN¥EANCA B TEUEHWE LEeCATHOE
MUHHYT.

2. Yeenmuerne B SOWHWLEl — COTHH DA3 CREOHWAY WH-
TeHcHeHooTeW YO-cHMHana U M gucnepouid Ha (81...83)
KM, HEJABLESCHA BCHKOPE nocne Hadana 3C w npogon-
wasweecA B TewsHwe | 10...100) muHyT nocne Hero.

3. CpasimrencHo GeICTpeIA pOCT B SOMHWLLI-
OECATHA paz oTHoweHWA YO curdan/wys B TeueHAe
eguHAL MuHYT wepes (10...15) MuHyT nocne wavana 3C
W NocNeayMA pOCT 8o B TeYeHWe Boers nepuoga 30,

4. KeasuneprofMueckiid DOCT SHAUSHMA OTHOWESHAA
CPeOHHE MHTEHCHBHOCTEA YO CUrHanoe 4NA MarduTon-
OHHBIX KOMNOHEHT Rgx (M WX SMOAATYA) HA BEICOTAX Z <
90 ¥m oo cwonuyannAa 3C o nepwonom oxcno (50...80)
MU B Teusuue ~(150..180) muu © nocnegyowen pe-
MAKCIALMEE NPMMEPHD K HEBOEMYLLEHHEIM 3HIUSHWUAM.

5. OTcyTCcTEME OHROMONOMAYOSHHOMD Makcuuayma Niz)
B gede ¢ 3C, HabnwopaswerocA ¢ 12 go 15 U 8 Kow-
TpoMeHEE OHW (BwicoTed (B1...83) ). Ero oToyToTEME
MO¥HO O0LACHATE yMeHsweHuem N B pesyneTtaTe 3C.

G. ¥Yeanuuenwe N 8 2-3 paas uepesa (T0...80)} muH
nocne Hawana 3C Ha eelcoTax (B0.. 93} g 28 wapra
2008 r. 37ToT nNpoyecc NPOQONMANCA NpaMepHo 3 w. Mo-
KasaHo, 4To cTonk Gonbwoe yeenwmuedme N ebizeaHo
BEICEIMAHWEM YACTHL M3 MArHWTOSGhEepR, T. & ABNASTCR
pesyN=TATOM NpOABNSHWA NOBTOPHOMD B33MMOLSWCTEMA
CHCTEMEl MOHOCDEpE — MArHUToCepa B CPSOHMX LWH-
potax. [nA obecneuexwmA Habnooaswmore Ha BHICOTAX
(81_..88) e pocta N Bo Bpema 3C u nmocne Hero Tpequ
HOTCA NOTOKA SNEKTRPOHOE C MASTHOSTEED |:1I] A0%Ee
TaKHe 3HIUSHWA HE NPEOCTAENARTER GOMBLLIMAEK.

7. Keasunepaogudeckid (o nepuogom okono B0 suH)
pocT B (2...3) pasa N Ha excoTax (B81...84) ¥m onuTens-
HOCTEH oKONo 4 U NpMMepHo Yepes 4 U NOCNe OHOHJYE-
HHMA 3C 20 mapra Z006 r., HOTOPRIH HAUANCA NpUMEDHD
25 2 UACA A0 EPEMEHM NPOXOHLEHHEA COMHEYHOMD Tep-
MUHATODS, KOTOA B MOHOCDEPe HAUWHASTCR NEepecTRon-
Ka TepMoOMHaMuwueckore pewuma. 3C, no-sasumMomy,
NEWMEENG K HIPYIWEHA TAROMD PEXMME, 4YTO, B CBOW
oUEpens, NPHESND K OTMEUSHHEIM ASMNEHHMAM.,
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Ha ocHOBE MEXAHMSMSE O BBICHINAHWMM BEICORDSHED-
MAYHE YaCTHY BEINONHEHE OLEHEM NapaMeTpoR noTo-
KOB SMeRTRoHOER. MMonyusHHEIE CUSHKW XOpoWo Corna-
CYHITCA K3k Mexay cofol, Tk © TEOpDETHUSCKMMM SLLEH-
KAMM M WIESCTHEIMM PEIyNe=TATAMH SHCNSpUMEHTANE-
HElX MCCNeqoEaHMA NOTONOE B0 EPEMA BOaMYLYSHUA aH-
TROMNOrEHHOTD M BCTECTESHHOMND XADAKTepa. FHepreTe-
UECHME XADAKTERHCTHEM NOTOKOE SNEKTRPOHOE TARKHE ABS-
NAKTCA CPAEHUTENEHO HEDONBLUMMMH MOWHOSTE P =
(2...8) MEBT, anepran E = (30_..150) MO=.

CpaBsMTEnN=HeM adanua sddesTos 30 noxasan
cnegynwes. Ifbertel 3C 11 aerycta 19089 r. mowHo
PRCCMATPMEATE Al sTanoHHee. 3C 3 okrRGpa 2005 r
MMEND MECTD B OKONCNOMyLeHHoe BpemA. JdderTel 20
epemA sToro 30 B Yenow HANOMWHANK 3hdexTel 3T 11
asrycta 180909 r., Ho Donw exipasedw cnabes. 3C 01 as-
rycta 2008 r. TacKe MMenc MECTC B ORONONCMYOEHHOE
EpeMA. FPMekTel B 3TOT OSHE TAKNE B LYSNOoM HATIOMM-
Hanw sdperma 3C 11 asrycra 1908 r. » Seunw empase-
Hel cnabee. BamHoe OTNMUME COCTOMT B OTCYTOTEMW Xa-
paktepHore gnA 3C 11.08.129899 pocta HOHYSHTRALLHM
SMNeXTROHOE, KOTODGE, No-BAOUMoMY, Obno BLISBaHO
BLICHINAHMEM SMNEXTPOHOE, WHAUMWpoBRaHHER 3. 3o
OB EACHASTCR  CMNEHD  OTNHMUYAHILWMACA  SHAYSHAAMM
Aray (044 w 0.77). 3armendq 280 mapra 2008 r.w 11 ae-
rycta 1809 r. no cBOMM NapameTpas oueHe GnusEw:
BHAUEHHMA Amay cocTaBane 077 1 0.73, epeMmera HacTy-
NNEHHA W OHOHYAHHA 3T NpEKTUUSCEY HE OTNHYANHCE, B
ofoMx CNYJaR: CapEKTEpHBEIM OKASAN0CE HANMYIKHE Bhi-
CRINAHAA 3NEXTPOHOE, CTHMYNMADOBaHHED 30,

. 3akmo4veHue

PeayneTaThl  SHCMSPHMENTANEHEIR  MOCTISO0ESHWA
papuaywa YD cWrHanos, PaoMOWYMOE HAa UICTOTAaX
(2,2..2.4) MINy ¥ EOHUEHTDALUMK 3NEKTPOHOE B CReaHe-
WHpoTHOW D-0fnacTi MoHoCHepEl B0 BEREMA NATH pPas-
HelX 3aTMeHMA CoMHUA M CPABHEHWE MY © peayNbTaTa-
MM, NOMNYYSHHLIME B HESOSMYLLEHHEIY YCNOSMAL, NOIE0-
MUNKA YCTAHOEMTE HOBRIE OCOSSHHOCTH W NOATESpOMTL
BOSMOMHOCTE W PONE CTUMYNWPOEEHHBIY SATMESHWEM
COoMHUE BLICHINANMA  BEICONDIHEDIMYHEE  SNSKTPOHOE.
YCoTAHOBNEHHLIS SHCNEPUMEHTANEHD CESOSHMA O BRIZH-
gaemMomM FIC E0IMYLLEHWAM NNOTHOCTA SNEKTDOHOE B
CPeQHEWMpOTHOM HUEHEA WoHOCDEepS NPSOcTaBRnAWT
MHTEDSC BEMOY MANOYMCNEHHOCTH NogobHelx wecneno-
B3 HHIA.

AsTopel SnaropapAT MpumunHa A W, 33 nomows B
NEOESSEHAN FHCMEPHMEHTANEHENX WCSNSO0EaHMA,
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THE FEATURES OF PARTIAL REFLECTION
SIGNALS, RADIONOISES AND ELECTRON
DENSITY VARIATIONS IN THE REGIONAL
MIDDLE LATITUDE D-REGION DURING
FIVE SOLAR ECLIPSES

Gokow AL M., Tymow O F.
V. Harazin Kharkiv National University
4, Swvaboda Sg., Kharkiv, 1077, Ukraine
e-mail: Alexander.M_Gokowvill univer.kharkov.ua

Absiract — The changes of the partial reflection signals, ra-
dio-noises at (2,2...2,4) MHz and the eleciron density vanations
in the middle latitude D-region before, during and after five solar
eclipses are investigated by the partial reflection technigue. The
quasi-periodic (with penods of T2(30...80) minutes) more than
(50...100) % increase of electron density during tens of minutes
was found. The estimations of the ionization rate of change
were made. On the basis of the expermental data owver the
electron precipitation penods. stmulated by solar ecnI‘iJ_:rses. -
responding fluxes were estimated, being p ~10° ... 107 m sec™.

I. Intreduction

The results of expermental investigations near Kharkov by
the partial reflection technigue (PR) of the PR-signals. radio-
noises at (2,2...24) MHz and the electron density vanations,
H[z), m the regional middle latiude D-region before, during and
after five solar eclipses are considered.

Il. Main Part

Experimental investigabons are made near Kharkov (geo-
graphical coordinates: £3°38'N, 36°20° E) by the PR technigue.
The measurements of the PR amplitudes and radic noises at
(2,2...2.4) MHz are made during five Salar eclipses (SE) on the
117 of August, 2004; the 31™ of May, 2003: the 3™ of October,
2005, the 207 of March, 2008 and the 1 of August, 2008. The
height-tempeoral dependencas of Njz,f) are resulied from these
data. The merease of N in the perod of two SE's and after the
SE's was repgistered. The guasipenodic (with periods of
T2(30...80) minutes) mere than (50... 100) % mcrease of elec-
tron density during tens of minutes was found. This increase
may be caused by ionization of ionospheric plasma in the mid-
die labiude D-region by the energetic charged particles fluxes
precipitating from the magnetosphere, stimulated by SE. The
comparative analysis of effects of 5E's showed the following.
Effects of SE on the 11" of August, 1200 it is possible to con-
sider as standard ones. SE on the 3™ of October, 2005 took
place in midday time. Effects during this SE on the whole re-
minded effects of SE on the 117 of August. 1889_ but were ex-
pressed weaker. SE on the 1% of Auwgust, 2008 also took place
in midday time. Effects in this day also on the whole reminded
effects SE on the 11" of August, 1999 and were expressed
weaker. An imporiant difference consists of absence of charac-
teristic for SE on the 117 of August. 1999 increase of M, which,
apparently, was caused by eleciron precipitation, niiated by
SE. It is explaned by the strongly different values of A (0.44
and 0.77). The eclipses on the 29" of March, 2008 and the 117
of August, 1280 on the parameters are very near: the values of
A were .77 and 0.73; times of beginning and ending of SEs
did not differ; the presence of electrons precipitabion stimulated
by SE, with estimated fluxes of ~[107 ___10%ym™sec”, appeared
in both cases was charactensic.

. Conclusion

The obtaned results of experimental inwestigations by the
partial reflection technigue of the PR-signals. radio noises at
(2.2._2 4) MHz and electron density variabons in the middle lat-
tude ionospheric D-region five solar eclipses and the compan-
son with the simidar results obtained before and after SE in the
undisturbed penods, allowed setting new important features
and confiming the possibility and the role of high-enengetic
electrons precipitation stimulated by SE. The data conceming
the eleciron density s pertwbations in the middle [atiwds
loweer ionosphere caused by the SE may be of interest because
of lack of such inwestigations.
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