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AHHOmMayus — 0 N3MEHEeHUsIM XapakTePUCTUK YaCTU4HO
oTpaxeHHbIx KB curHanoB u paguowymoB (f=2,2-2,41 MIu)
BbIMOJSIHEHbI HAbMAEHNS 32 COCTOSHNEM CpeaHeLpoTHON D-
obnacTtu noHocdepbl B Nepuos CoONHEYHbIX 3aTMeHu 11 aBry-
cta 1999 r. n 29 mapta 2006 r. YcTaHoBneHbl 1 06bACHEHbI
ConyTCTBYylOLLME 3aTMEHUSM M3MeHeHus napameTpos YO cur-
Hanos, PaavoLLYMOB U KOHLIEHTpauun anekTpoHoB N B HUXHeN
yactu noHocdepbl (80—100 km). YCTaHOBNEHO, YTO XapakTep-
Hble MpoLecChl MPOAOIKaNUCh B TeYeHne 2—3 4acoB U Bbl3Ba-
Hbl B OCHOBHOM OXNaXAeHneM aTMocepHOro rasa, ymeHblue-
HMEM CKOPOCTU WMOHU3aLUMM U MOCMEAYOLMM YMEeHbLIEHNEM
KOHLieHTpauun anekTpoHoB Ha 40-50%. OGHapyxeHo yBenu-
YeHne N B D-obnactu B cpegHem Ha 200-250% (nvkosoe yBe-
nuyenune coctasuno okono 350%) yepes 50, 100 un 240 muH
nocre COMHEYHOro 3aTMEHNs (ANMTENbHOCTBIO MPOLIECCOB OKO-
no 200 MuH), obycrnoBrneHHOe BbICbINAHMEM 3MEKTPOHOB W3
MarHuTocgepbl, CTUMYNMPOBaHHbLIM 3aTMeHneM ConHua.

|. BBegeHue

3atmenune ConHua (3C) B onpeneneHHOM pervoHe
OblBaeT CpaBHUTENbLHO Ppeako, No3aToMy HabnaeHve
€ro JaeT yHUKarnbHYyH BO3MOXHOCTb NMpOCneanTb 3a au-
HaMMKON OKOMO3EMHOW cpefbl YTOYHWUTb COMYTCTBYHO-
wure dusnyeckme npouecchl. [IuHaMmmyeckne npoLecchbl
NPy KOHKPETHOM 3aTMEHUWU 3aBUCAT OT reodn3nyeckomn
obcTaHoBKW, CTeneHn BoO3mylueHHocTu ComnHua u oKo-
nosemHon cpegpl. Addektam, conytcTeyrowum 3C,
noceseH psag nyénukaumi (cm., Hanp., [1-5]). Bbino
ycTtaHoBneHo, 4to 3C BbI3bIBAET CHOXHBIN KOMMIEKC
hr3nYECKMX U XMMUYECKUX MPOLIECCOB B atMocdepe, B
noHoccepe 1 B reomarHuTHoM none. Cpean HUX oTme-
TUM: OXMaxJeHue aTMocdepHoro rasa, reHepaums
yAapHOM BOSHbI NMIOTHOCTM U, KaK pe3ynbTaT, akyCTUKO-
rpaBUTaLMOHHbLIX BOMH B aTtmocdepe, YyMeHbLUEHWE
KOHLIEHTPaLWK 3NEKTPOHOB B MOHOCKepe, yMeHbLIeHe
TemMnepaTtyp 3/1eKTPOHOB M MOHOB BO BHELUHEW WOHO-
cdepe, Bapuaumm reomarHutHoro nonsa u ap. OTKNmk
cpenHelwwmpoTHon D-o6nactu Ha 3C m3yyeH elle mano
n3-3a CIMOXHOCTM NPOLECCOB U X MHOroobpasusi.

B pabGoTte npuBeaeHbl pe3ynbTaTbl 3KCNEPUMEH-
TanbHbIX HAOMIOAEHUI METOAOM YaCTUYHBLIX OTPaXeHWUM
(YO) peakummn pervoHanbHon cpegHewnpoTHon D-
obracTtu noHocdepbl Ha ConHeyHble 3aTMeHnst 11 aBry-
cta 1999 r. n 29 mapta 2006 .

Il. OcHOoBHaA YacTb

30HAMpPOBaHUE HMKHEN MOHOCKEPHLI MPOBOAUIIOCH C
nomMouwbio pagapa YO c napameTpamu: UMMynbCcHas
MOLLHOCTb nepepatymka P=150 kBT, yactota =1,5-4,5
My, anutenbHOCTb MMMynbca 25 MKC, YacToTa NoBTO-
peHua F=10 Iy, kO3PDULMEHT yCUneHus aHTeHHbl G=
40-150. Amnnutygbl YO curHana v wymoB nocne
oumndposkn ¢ vyactoton 1 'y 3anmMcbiBanuCb Ha MarHUT-
HbllA HOocuTenb. V3MepeHus BbINOMHEHbI B AManasoHe
BbICOT 60—126 KM C LIarom no BbICOTE 3 KM.

3C 11 asrycta 1999 r. npoucxoguno ¢ 12.57 po
15.29 LT, makcumanbHoe nokpbiTne 6bino B 14.13. Us-
MepeHus BbinonHeHbl 10, 11 n 12 asrycra 1999 r. daH-
Hble Ansi MepPBOro U TPETLEro AHEN NCMOMb30BaNNChb Kak

KOHTponbHble. Neodunanyeckas obctaHoBka 10 n 11 aB-
rycta Obina crnokonHon, aeHb 12 aBrycta 6bin ymepeH-
Ho-BO3MYyLLeHHbIM. 3C 29 mapTta 2006 r. npomMcxoamno ¢
13.03 po 15.21, makcumanbHoe nokpbiTve — B 14.03.
HabntogeHus BoinonHeHsl 28-30 mapTa.
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Puc. 1. Bapuauuu KoHUeHmpauuu 31ekmpoHos & D-
obsiacmu e nepuod 3C 29 mapma 2006 e.

Fig. 1. Electron density variations in the D-region dur-
ing 29 March 2006 Solar eclipse

Tabn. 1. MNapameTpbl NOTOKOB 3M1EKTPOHOB
Table 1. Electrons flow parameters

[NaTa Aq, mc” p, m*c’ P, MBT | E,Ox
11.08.1999

81 km 32:10° 1,410’ 23 25

87 km 108-10° 9,4-10" 7.8 131
29.03.2006

84 Kkm 54.10° 5,9-10" 5.8 65

93 km 48-10° 24107 3.3 38

90 km 134-10° 1,410° 8,7 142

leomanyeckass obcTaHoBka Gbina cnokonHon. Oba
3C 6binn YacTnyHbIMU. MakcumaneHoe 3HaveHue dyHK-
umm nokpbitus ConHua A(t) B panoHe HabnogeHun
(86nm3m r. XapbkoBa) coctasnsano okono 83% B nepsom
criyyae n okono 77% Bo BTOopom. OUeHKN cpedHux Be-
TMYMH WHTeHcuBHocTel YO-curHana <A%,> 1 LymMoB
<A? no,nxx> OCYLLLECTBNSANMUCL No 60 peanusaumam Ha WH-
TepBane BpemeHn 60 c. BbICOTHblE NPOdUNN 3MEKTPOH-
HOW KOoHUeHTpauun N(z) BblMMCASANNCL C MOrPELLHOCTBIO
meHee 30% no metoauke [6]. Mpu NOKPbITUM AUCKOM
JlyHbI conHeYvHoro amcka NOBEPXHOCTb 3eMN U HUXKHAS
YyacTb ee aTmocdepbl oxnaxagaeTcsd. 3aBUCUMOCTN TeM-
nepatypbl Bo3gyxa T OT BpemeHu B gHn C3 B Lenom He
oTnnyanuck: B TedeHne nepsbix 30 MUH yMeHbLueHne T
pocturano 7 K (11 aerycta) n 2 K (29 mapta), ganee B
TeyeHne 60 MWH MMeNo MecTo ee yBeNnn4eHue K NoYTu
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oHOBbIM 3HadeHnssM Ha 5 K n 2 K cooTBeTCTBEHHO.
OKcnepuMeHTarnbHO YCTAHOBIMEHHbIE OCOGEHHOCTM B
BbICOTHO-BPEMEHHbIX BapuaumsiX KOHLEHTpauuu anek-
TpoHoB N(z,{) 3akniovatoTca B cnegytowem: 1. OTcyTcT-
BME OKOJIOMONYyAEHHOr0 MakCMMyMa 3IEKTPOHHOM KOH-
ueHTpauun, Habngaswerocsa ¢ 12 4o 15 4 B KOHTPOIb-
Hble gHW (BbicoTbl 81-93 km); 2. YBenuyeHne N B 2-3
pa3a 4yepe3 100—40 muH nocrne Havyana 3C Ha BbicoTax
81-87 km cooTtBeTcTBeHHO (11 aBrycta 1999 r.). OtoT
npouecc npogonxancsa 3— 4 4.; 3. Yeenuyenne N B 2-3
pa3a yepe3 90 MuH nocne Havana 3C Ha BbicoTax 90—
93 km (29 mapTta 2006 r.); STOT Npouecc npoaomKancs
npumepHo 3 4 (puc. 1); 4. Keasnnepuoanyeckmii (c ne-
puoaom okono 60 MuH) pocT B 2—3 pasa N Ha BbicoTax
81-84 kM ONMTENBbHOCTbLIO OKOSO 4 4 NPUMEPHO Yepes 4
4 nocne okoH4aHus C3 29 mapTta 2006 r. (puc. 1).

B [4, 5] BbickasaHO npeanonoXeHne, 4YTO CTOMb
6onbloe ysenuyeHne N BbI3BaHO BbICbIMAHWMEM YacTuy,
n3 MarHuTocdepsl, T. €. ABNAETCA pe3ynbLTaToM NposiB-
NeHnst B3aNMOAeNCTBUS CMCTEMbl MOHocepa — marHu-
Tocchepa B cpegHux wwupoTax. Ana obecneyeHms Ha-
6ntogaemoro Ha BbicoTax 81-93 km pocta N BO Bpems
3C un nocne Hero cornacHo pacyetam [7] TpebytoTcs
NMOTOKW 3NEKTPOHOB C MIIOTHOCTbLIO ~10"-10% m?%c”. Ta-
KMe 3HayeHWss p He MnpeacTaBnsitoTcs Oonblummun. B
Tabn. 1 npuBeaeHbl NapameTpbl MOTOKOB 3MEKTPOHOB,
nomnyyeHHsle No MeToauke [8] M3 aKCNepUMEHTarbHbIX
AaHHbIX 06 N(z,t) Bo Bpemsl paccmaTtpuBaemMbix 3C. OHu
COrnacylTcs ¢ TEOPETUYECKMMM OLeHKaMn 1 pesynbTa-
Tamn 3KCNepUMEHTarnbHbIX WCCNEeAoOBaHUA MOTOKOB BO
BPEMS BO3MYLLIEHWNIA KaK aHTPOMOreHHOoro, Tak u ecTecT-
BEHHOro xapakTtepa (cM. , Hanpumep, [9]). QHepreTuye-
CKMEe XapaKTEPUCTMKM MOTOKOB 3MEKTPOHOB TaKkXe siB-
NATCS CpaBHUTENBHO HEOONBbLUMMM: MOLLHOCTL P=2-9
MBT, aHeprusa E=30-150 'dx.

lIl. 3aknoyeHne

SkcnepumeHTanbHO obHapyXeH POCT KOHLEHTpaumu
3NEKTPOHOB Ha BbicoTax 81-96 kM yepe3 OecATKU MUH
nocrne Havana 3aTMeHUsl U NPOOOIKABLUNIACA HE MeHee
3—4 4. Takoe nosegeHne N obycnoeneHo, nNo-BMaUMO-
MY, BbICbINM@HWEM 3NEKTPOHOB M3 MarHutocdepbl B at-
Moccepy BO BpPeEMS COMIHEYHOro 3aTMEHUS U MOcrne He-
ro. Ha ocHoBe 37Ol rMNoTe3bl MO 3KCMEPUMEHTANbHbLIM
[aHHbIM OLIEHEHbI 3HEpreTUyeckne napameTpbl BbIChl-
narwLmuxcsa aNekTpoHoB ¢ aHepruamm 40—-80 kaB: noToku
3MeKTPOHOB cocTasuny nopsiaka 10” — 10° m2%c™”.
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REGION DURING THE SOLAR ECLIPSE
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Abstract — The middle latitude ionospheric D-region pa-
rameters variations during of Solar eclipses of August, 11, 1999
and March, 29, 2006 were experimentally investigated by partial
reflection technique. The increase of the electron concentration
in the D-region in the average about 200-350% was found
through 50, 100 and 240 min after the Solar eclipse (durations
of processes about 200 mines), conditioned by precipitating of
high-energetic electrons from the magnetosphere.

I. Introduction

The Solar eclipse in a certain region occure comparatively
rarely, therefore the experimental investigations gives to the
researchers unique possibility to investigate the dynamics of
circumterrestrial space. Dynamic processes at the concrete
eclipse depend on the geophysical conditions, from the degree
of perturbativeness of the Sun and circumterrestrial space. In
the paper the results of experimental investigations by the par-
tial reflection technique the middle latitude ionospheric D-region
parameters variations in the period of suns eclipses of August,
11, 1999 and March, 29, 2006 are given.

Il. Main Part

Sounding of the lower ionosphere was conducted by the
partial radar reflection with parameters: impulsive power of
transmitter P=150 kW, frequency f=1,5-4,5 Mhz, pulsewidth 25
mksec, repetition frequency F=10 of Hertzs, amplification factor
G=40-150. SE on August, 11, 1999 and March, 29, 2006 were
partial. The maximal value of function of coverage of A(t) of Sun
in the district of supervisions (near-by Kharkov) made near
83%.B the first case and about 77% in the second. The experi-
mentally set the following features in thef N(zt) variations: 1.
Absence of the middday maximum of N(zt) (heights 81-93
km); 2. The N-increase in 2-3 times through 100-40 mines
after the beginning of SE at the heights 81-87 km (on August,
11, 1999). This process proceeded 3—4 h.; 3. The N-increase in
2-3 times through 90 mines after the beginning of SE at the
90-93 km (on March, 29, 2006); This process proceeded ap-
proximately 3 h (fig. 1); 4. Quasiperiodical (with a period about
60 mines) increase in 2-3 times of N at the heights of 81-84 km
by duration about 4 h approximately through 4 h after ending of
the SE on March, 29, 2006 (fig. 1).

lll. Conclusion

Increase of the electron concentration at the heights of 81—
96 km through ten of mines after the beginning of eclipse and
proceeding no less than 3—4 h was experimentally found. Such
increaset of N is conditioned by pouring out of electrons from
the magnetosphere in an atmosphere during the sun eclipse
and after him. On the basis of this hypothesis from the experi-
mental data the power parameters of precipitating electrons are
appraised with energies 40-80 kaB: the streams of electrons
was about 10" — 10® m2c™.
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