OCOBEHHOCTU AUHAMUKU HUWXKHEWU MOHOC®EPDI,
OBYCJOBJIEHHbIE YTPEHHUAM COJIHEYHbIM TEPMUHATOPOM
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AHHOMayus — JKCnepuMeHTanbHO UCCnefoBaHbl U3MeHe-
HUSI NMAOTHOCTM 9MNEKTPOHOB B cpefHelmpoTHon D-obnactu
MoHocdepbl BO BPEMSA MPOXOXAEHWUS YTPEHHEro COMHEYHOro
TepMmmHaTopa. OBHapyXeHO yBenuyeHue MNOTHOCTU 3MNEKTPo-
HOB Ha 50-150% BO BpeMs MPOXOXAEHWs TepmuHaTopa u
nocrnie Hero. [ins o6bACHEHNS NpeanoXeHa runoTesa o CTUMy-
NMPOBaHHOM BbICbINaHNN 3MEKTPOHOB N3 MarHUTocdepsbl.

|. BBepeHue

COmMHeYHbI TEPMUHATOP SABNSETCH MOLUHbIM ecTe-
CTBEHHBIM WUCTOYHUKOM PasfUYHbIX BO3MYLLEHUA B MO-
Hocchepe 3emnu (cm., Hanp., [1]). HaumeHee un3yuyeHo
€ro BNUsiHNE Ha napameTpbl HWKHEN YacTu noHocdepsl
— D-obnactu, 4to obycrnoBneHo TPyAHOCTLIO NpoBefe-
HWUS ONUTENbHBLIX HENPEPbLIBHBIX (4acbl-CyTKW) cucTema-
Tuyeckux nsmepeHun. Cpeam npounx addpektos B [2]
obBHapyxeHo yBenuyeHune nnoTHocTn anektpoHos N B D-
obnactv npu npoxoxaeHunm TepmuHaTopa. B pabote
npuBegeHbl pesynbTaTbl 3KCNepuMeHTanbHbIX NCcneao-
BaHUN uameHeHun N B cpegHewmnpoTHon D-obnactn Bo
BPEMS NPOXOXOEHUS YTPEHHEro TepMuHaTopa, nony-
YeHHble METOAOM YacTuyHbIX oTpaxeHun (HO) [3]. Pac-
CMOTpeHa BO3MOXHOCTb CTMMYMMPOBAHHOIO TEPMUHa-
TOPOM BbICbINAHWS 3NIEKTPOHOB M3 MarHuTocdepbl.

Il. OcHoBHaA YacTb

M3mepeHuss napameTpoB MOHOCHEPLI BbIMOSHEHDI
metogom YO Ha annapaType [4] B pasnuyHble CE30HbI
B6rman r. Xapbkosa (¢ = 49,5°N, 1 = 36,3°E) B 1990-
2003 rr. OcHOBHbIE MapameTpbl annapaTtypbl: paboudve
yactoThbl f = 2-4 MY, ANUTENbHOCTL 30HAVPYIOLLMX UM-
nynbcoB 7 = 25 MKC C 4yacToTon noBTtopenus F = 1-10
'y, MmnynbcHaa uanyvyaemass mowHoctb Py = 50 kBT.
OnnTenbHOCTb HEenpepbIBHLIX M3MEPEHWI CcocTaBnsana
He MeHee 2-4 4acoB [0 W Mocre NPOXOXAEHUsI TEPMU-
HaTopa. Yucno ceaHcoB Habnopenun — okono 200.
Pac4ét BbicOTHO-BpeMeHHbIX npocounent N(zt) Bbinon-
HeH no metoauke [3]. Mpocdunn N(z) BblMCRANUCL Ha
uHTepBanax B 10 MvH Ans Bcero nepuoaa HabnwoaeHun
C MOrpeLHoCTbio, He npeBbiwatowen 30%.

OTMEeTUM OCHOBHble 0COBEHHOCTU AuMHamukn N(zt).
AHanua gaHHbix 06 N(z,t) nokasan, 4to B ~25% cryyaes
BO BpeMsi NPOXOXAeHMs TepMmuHaTopa mnmn Yyepes 30-60
MuH nocne Hero N yeenuumsaetca Ha 50-150%. Ons
UNncTpaummn Ha puc. 1 NpuBeAeHbl XapakTepHble Npu-
mepbl N(zt). B akcnepumeHTte 15.11.00 poct N Habnio-
Jaetcst BONM3n MOMeHTa NpOXOXAeHUsa TepMmnHaTopa, a
05.12.00 — npumepHo 4epes 40 MuHyT nocne Hero. OT-
METUM, 4TO OMTUYEeCKasl LUMPUHA TepMuHaTopa, onpe-
Jensiemasl MUHTEPBanoM BPEMEHMW MOSBMEHNS Haf, ropu-
30HTOM nornHoro aucka CornHua, ~ 100 kM, No3aToMy xa-
paKkTEepHbIA Mepuog NPOXOXAEHWUS OMTUYECKOTO TEPMU-
Hatopa ~ 5 muH. lNMepexogHble npoueccbl B obnactu
TepMuHaTopa, onpeensiowue U3MeHeHne Temneparty-
pbl atMocdepbl, MMelT 6Gonblunin nepuod, 4to oby-
CMOBMEHO XapakTepoM BbICOTHOrO pacnpenerneHusi no-
rMOLLAKLLMX COMHEYHYIO SHEPTUI0 KOMMOHEHT aTMocde-
pbl M NO3TOMY WupuMHa obnacTu TepmuHaTopa OyadeT
3ameTHO 6onbwe (~ 1000 kM) M xapakTepHoe Bpems
npoxoxpaeHusi coctaenseT ~ 30 MUH.
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Puc. 1 Bapuauun nnoTHOCTM 3NEKTPOHOB BO
BpeMSs MPOXOXAEHNs1 TepMuHaTopa.

Fig. 1 Electron density variations at the ter-
minator passage

Habniogaembll Npu MPOXOXAEHWM TepMuHaTopa u
poct N MoxeT ObiTb Bbi3BaH CneayrLWUMN NPpUYUHaMU:
1) noHmsaumer monekyn NO paccesiHHbIM U3Ny4YeHneM
B NuHuM Nlanmax—o. Mpn atom AN <107-108 M'3, YTO He
MOXeET 00bsACHUTL Habnogaemblt poct N; 2) noHM3aLm-
e monekyn 02(1Ag) paccesiHHbIM COSIHEYHBIM U3ny4e-
HMeM Ha anuvHe BonHbl 102,7 — 111,8 HM. [pu atom
3HaueHne AN <107 M'S, T. €. TaKKe mMano; 3) ABWKEHUEM
obnacten CuUnbHbIX rPaAMEHTOB NapamMeTpoB aTMocde-
pbl; 4) B3auMOAEeNCTBMEM TEpMMHATOpPa C HEOAHOPOA-
HOCTAMW aTMocdepsl; 5) pagnauMoHHON HeyCTONYMBO-
CTbl0, BbI3BaHHOW GONbLUMM 3HAYEeHMEM rpagmeHTa no-
TOKa paguaumu; 6) ycuneHnem HeyctonumsocTu Penes-
Tennopa B obnactn TepmuHaTopa; 7) NOoTokoM POTO-
3NEKTPOHOB U3 MarHUTocomnpsikeHHon obnactu; 8) wmo-
HM3auMen NoToKaMu 3HEPruyHbIX 3nekTpoHoB. Hanbo-
nee BEPOATHLIM NPEeACTaBMNSIETCSl NOTOK ANIEKTPOHOB M3
pagvaumoHHoro nosica. Pomnb cpeaHeLnpoTHOrO BbIChI-
naHuWs YacTuy HeoAHoKpaTHO obcyxaanack (cm., Hamp.,
[5]). BbicbinaHne MOXeT BO3HWMKHYTb B pe3ynbTarte ne-
pepacnpegeneHns 3axBayeHHbIX YacTuL, No NUTY-yrram,
K 4YyeMy npvBOAAT NMBO WCKPUBNEHUSA KOHUrypaumu
CUIOBbIX JNIMHWUIA MarHUTHOrO Mons, NMB0 yMeHbLUeHVe
"nonepeyHon” aHeprum & OBWKEHUSA 3apsKEHHbIX 4ac-
MY [6]. Mpwn npoxoxaeHun TepMuHaTopa BO3MOXHbI
CYLLECTBEHHbIE W3MEHEHMSI TeH30pa MPOBOAUMOCTU
MOHOCepHON Nnasmbl U BapuaLn KOMMOHEHT 3MeKT-
puyeckoro nons (E, - nonspusauunm n E; - BuxpeBas), a
3HAYNT U KOMMOHEHT ¢&,. Ha ocHoBe npeanoxeHHoro
MexaHu3Ma O BbICbINaHUN BbICOKOIHEPTUYHBIX ANEKTPO-
HOB M3 paguaumoHHOro nosica OLEeHUM napameTpbl Mno-
TOKOB (KaK 9TO caenaHo B [5] ANst ICTOYHMKOB BO3MYyLLE-
HUA B MOHOCthepe apyrov npupodbl). Mo skcnepumeH-
TanbHbIM 3HaveHusam N(zt) B HeBO3MyLLEHHbIX N, K
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BO3MYLLEHHbIX N yCrnoBUSIX OLIEHMM CKOPOCTb WOHWU3a-
ummn qo=aoN02 "n q=aN2. Ha z > 75 km B D-obnactu, ecnu
paccmaTtpuBaTb B KaueCTBE OCHOBHbIX PEKOMOMHALMIO
3nekTpoHoB ¢ noHamn NO' n O,°, a uameHsietcs npu-
MepHO OT 10™ po 2 10™mc” (manee 6ygem nonaraTb
a ~ dp,). [INOTHOCTL NoToka P; MOWHOCTM P yacTtuy €
3Heprven w onpegenum kak Py~ 2w; AzAq = wp, rae Aq
= g-Qo, Wi~35 3B - aHeprusa ogHoro akta noHmMsaumm, Az -
OnanasoH BbICOT 3h(PEKTUBHOIO MOrMOLLEHNS NOTOKa p
3NEKTPOHOB C AaHHOW 3Heprven w (3TO BblpaxeHue
cnpaBeanuBeo, ecnu npeHebpeyb pacnpegeneHnemM Bbl-
CbINaKLWUXCHA 3NEKTPOHOB MO 3Heprmuam). MowHocTb P 1
3Hepruo E aneKkTpoHOB, BbIChIMALWUXCA Ha nnowaam S
npu ANUTENbHOCTU BbICbINAHUA Af, MOXHO OLEHUTb U3
CooTHoweHunn P=P{S n E=PAt. B pacyeTax Ha OCHOBe
aHanun3a YO curnanos n N(zt) nonaranun At = 1,2 10° c.
PesynbTaThl pacyeToB Ans 0bcyXaaembix IKCrepuMeH-
TOB npvBedeHbl B Tabnuue. Ons ygobctBa pacyeToB
6panu 4z = 10 km; nonaranu Takke, YTO 3HEPrus BbICbl-
narowuxcsa anektpoHos w> 40 kaB. PesynbTaTthl pacye-
TOB He NPOTUBOPEYaT M3BECTHLIM U3 NUTEpPaTypbl AaH-
HbIM O MOTOKax 3MEKTPOHOB, MOMYYEHHbLIX 3KCNEPUMEH-
TanbHO (UMM OLEHEHHbIX) BO BPEMSI BO3MYLLEHUI pas-
nnyHon npupopsl. OueHkn E, n E, no metoauke [6] ¢
y4eTOM MpUBEOEHHbIX pacyeToB Mokasanu, Y4To 0b6Cyx-
OaeMbli MEXaHU3M MOXET ObITb MCMONb30BaH A 00b-
SICHEHUS Habnogaembix nsmeHeHnn N.

Tabnuua
[ata 05.12.00 15.11.00
Z, KM 84 87 84 87
Nom™ 3,510° 4210° 2,5 10° 3,510°
Nm> 7,510° 8,010° | 4,810° | 8,010°

P, oxmc' | 19107 | 51107 | 4110" | 1,4107
p, Oxmc’ | 1810 | 3410° | 2810" [ 9410

w, MaB 0,1 0,04 0,1 0,04
P, BT 2,910° 5110 4,110 1,410
E, Ox 3110" | 6,110 | 4910° | 1,710"

lIl. 3aknoyeHune

SkcnepumeHTanbHO ob6HapyXeHo yBenuyeHme nnot-
HOCTU 3neKTpoHOoB Ha ~ 50-150% kak BO Bpems MPOXOx-
OEHUS YTPEeHHero COMHeYHOro TepmmHaTopa, Tak U no-
crie Hero. B pamkax runotesbl O BbICbIMaHNUN SNIEKTPOHOB
M3 MarHuTocdepbl MpoBeAeHbl pacyeTbl U MOKasaHa
BO3MOXHOCTb CTUMYSIMPOBAHHOIO YTPEHHUM COfTHEYHbIM
TEPMUHATOPOM BbICbINAHWUS 3NIEKTPOHOB.
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Abstract - Using the partial reflection technique, there are car-
ried out experimental investigations of electron density varia-
tions in the middle latitude D-region during the morning solar
terminator passage.

|. Introduction

The solar terminator is a powerful natural source of various
spacial-temporal disturbances in the Earth's ionosphere. The
terminator influence on the ionosphere D-region parameters is
the least studied one, which is explained by difficulty of con-
ducting long-time continuous (hours-days) systematic meas-
urements. In the paper gives results of experimental investiga-
tions of the electron density changes in the middle latitude D-
region during the morning terminator passage; these results
being obtained by means of a partial reflection (PR) technique.
A possibility of electrons precipitating from the magnetosphere,
which is caused by the terminator, has been considered.

Il. Main part

Measurements of the ionospheric parameters during the
morning terminator passage were carried out by means of the
PR technique using the equipment [6] for different seasons near
Kharkov City over 1990-2003. The duration of measurements
was not less than 5-8 hours. The total number of observations
is about 200. Calculating of height-time electron density pro-
files, N(zt), was carried out with the technique [3]. The N(zt)
profiles were calculated for the intervals of 10 min over the
whole observation period with an error not more than 30%.Note
the main special features of N(z,t). It follows from the N(z ) data
that in 25% of the cases during the terminator passage or soon
after it (in 30-60 min), increasing in N(zt) by 50-150% takes
place. As illustration, Fig. 1 shows characteristic examples of
the height-time N changes. In the experiment conducted on
15.11.00, an N increase is observed near the moment of the
terminator passage, and on 05.12.00 in about 40 min after it.
The N increase observed during the passage of the terminator
and after it may be aroused by the energetic electron flows
ionization. The precipitation may arise as a result of pitch angle
redistribution of the radiation belt particles; this may be caused
either by configuration distortion of the field lines (geomagnetic
traps) or by the decreasing in the "transverse" energy, &,.,of
moving charged particles. Under the terminator passage con-
siderable changes in the ionospheric plasma conductivity tensor
and variations of the electric field components (E, being the
polarization one, and E, is the vortical one), and hence the ¢
components as well. On the basis of the suggested mechanism
we shall estimate the flow parameters as it is done in [5] for
ionospheric disturbance sources of another nature. Calculations
results are given in a Table. It was assumed that the energy of
precipitating electrons was w>40 keV. The calculation results
presented agree whith the known data on electron flows,
experimentally obtained (or estimated) for disturbances of
different nature. Estimations of E, and E, using method from [6],
with account of the calculations conducted, showed that the
mechanism discussed might be used for explaining the
observed N changes.

I1l. Conclusion

An increase in the electron density by ~50-150% was ex-
perimentally found both during the morning solar terminator
passage and after it. Within the hypothesis of electron precipi-
tating from the magnetosphere, calculations were carried out,
and the possibility of electron precipitation caused by the morn-
ing solar terminator was shown.
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