Pannodmauka u pamuoactponomus, 2000, 1. 5, Ned, crp. 348-360

VIIK 550.388

PesysabTarsl HA0II0AEHHS IPOLECCOB B HHKHEH HOHOCPepe,
conyrerBoBaBmux 3armenuro Cosnna 11 aBryera 1999 r.

A. M. T'okos, JI. @. YepHorop

Xaperoscrkuti nayuonaivnoiti yruusepcumem us. B. H. Kapasuna,
Vipauna, 61077, 2, Xapekos, nr, Ceoboosl, 4
E-mail: Leonid F.Chernogor@univer.kharkov.ua

Cmamuba nocmyniia 6 pedaxyuio 5 aneapa 2001 a.

ITpu nomoiu pagapa yacTHYHBIX oTpaxkenuii (2.2 MI't) BrinosHeHsl HaOIIONCH NS 32 COCTOSHUEM
HikHeH noHocdepsr B auesHoe Bpems 10 u 12 aBrycra, a takxe 11 aBrycra 1999 r (neus 83 %-ro
sarMenus Conuna). OOHapyKeHbl U 00bACHEHB! COMYTCTBYIONINE 3aTMEHHIO H3MEHEHHUS MapaMeTpoR
YaCTUYHO-O0TPAXKCHHEIX cUrHanos. Habnionaemele mpomeccs JHIick Goee IByX 4acoOB M BRI3BAHbI B
OCHOBHOM OXJIaJICHHEM aTMOC(EPHOro rasa, yMeHbIIEHHEM CKOPOCTH HOHU3AIMH H TTOCICAYIOIINAM
YMEHBIICHHEM KOHIUCHTPALMHU 3ICKTPOHOB B HIDKHEH nonochepe Ha 30+50 %,

3a nortomororo pajgapa qacTkoBHX BibuTTiB (2.2 MI't) BHKOHAHT COOCTEPEIKEHHS 3a CTAHOM HHK-
HBOi loHOChepy B aennni wac 101 12 ceprns, a Takoxk 11 ceprinst 1999 p. (nenn 83 %-ro 3aremucHus
Conust). BusipicHl Ta 3HaHUINK TOSCHEHHS IMIHU, IO CYNPOROUKYIOTh 3aTEMHEHHS, TapaMeTpiB yac-
TKOBO-BLAOMTHX cHruanis. IIponecH, no cnoctepiraanca, TPHEAIH OIIBIIC JIBOX FO/IMH i 00YMOBJICHI
B OCHOBHOMY OXOJIOUKEHHAM aTMOC(EPHOTO rasy, 3MEHIICHHAM IIBHAKOCTI 10HI3aUiT i MOJAABIIHM

IMCHIICHHAM KOHLICHTpALT elexTpoHiB y HInKHIH loHOCdepi Ha 30+50 %.

Brenenune

3armenne Connua (3C) naeT ucclie1oBaTeIsIM
YHUKAJIBHYIO BO3MOKHOCTE TPOCIEANTE 32 JH-
HaMHKOH OKONI03eMHOIT cpeabl. B uenom, nonnoe
3C nopoOHO HACTYMICHHK KPAaTKOBPEMCHHOM
HOYH, TIOITOMY M conyTcTByromue 3hdexTsl
B 000oux cnyyvanx 1o100Hb1. OnHAKO AHHAMHYEC-
KHMe MPOTeCcehl [IPH KOHKPETHOM 3aTMEHHH CYIIC-
CTBEHHO 3aBHCAT OT reo(H3nucckoi obcTanoB-
KH, OT CTCIICHH Bo3MmymennocTH ConHIa 1 0KO-
no3eMHOM cpensl. Habnmonenus npu kaxom 3C
MO3BOJAAIOT YTOYHHTb COMYTCTBYIOLIME husmiec-
KHC NMpoOLCCcechl H OAHHAMHKY CPE/LL.

Eure ¢ 50-60-x ronos XX Beka nOpearmpuif-
MaJ/IMCh ITOMBITKH NPOCHEAUTD 3a BApHalliei na-
paMeTpoB HOHOC(EPHI BO BPeMs TTOJIHBIX HIIH Ha-
cTuuHbIX 3aTMeHHH Connna (M., Hanpumep, [1]).

B 70-¢ roasl 4 nmosanee M3yyeHHUe npotec-
COB, COMYTCTBYIOLIMX 3aTMEHHAM, CYIICCTREH-
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HO akTUBH3HMpoBanock. lns 3Toro ucmnons3o-
BajCH, KpOME aCTPOHOMHUYCCKHX, BCCh apceHall
CYLIECTBOBABIINX pagnodH3NIeCKHX, a TaKKe
PAKETHBIX U COYTHHKOBEIX MeTojaoB. Jlua uc-
CeI0BaHUA HHXKHEH HOHOC(CPHI IPUMCHAINCH
MEeTOJIEI HaCTHYHBIX OTpa)keHHi [2], uMnyiabe-
HOH Kpocemonynauuwu [3, 4], puoMeTpHUCCKUH
metol [5], a Taoke CJIB-pamnocurHansl [6-9].
H3sydenue npoueccoB B CpeaHed M BHEUIHCH
HOHOC(epe MPOU3BOAMIOCE IIPH TOMOIIIH HOHO-
30HI0B (TOJbKO 0 TNABHOI0 MaKCMMYMa HOHH-
sauuu [10, 11] wnu BbImE 3TOr0 MakcHMyMa
[12]) ¢ Henoab30BaAHNEM PASIHOCHIHATOR HCKYC-
CTBEHHBIX CITYTHHKOB 3emnu [12, 14-20], mero-
noM HekorepeHtHoro paccesuus ( 120+ 750 xm)
[13], pakerubimu [21-23] 1 JIpyrUMu MeTOMa-
MU [24].

B xone nccnetoranmii 05110 YCTAaHOBIEHO, YTO
3C BBI3BIBACT JOBOJBHO CJOMHBIH KOMIIIEKC
(usuycckux npoueccor B armocdepe, HoHoche-
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pe ¥ reomaruuTHOM nosie. K Hum oTHOCATCA 0X-
JT@KIeHUE aTMOC(EPHOTO ra3a, FeHepalus yuap-
HO# BONTHEI IVIOTHOCTH M, KaK Pe3yILTaT, akycTo-
rpaBuTanMoHHBIX BonH (AT'B) B armocdepe,
yMeHbIIIeHHEe KOHIEHTPAIUH JIeKTPOHOB BO BCEX
o0racTsax noHO cephl, yMEHBIICHHE TEMIIEPATyp
9NMEeKTPOHOB M HOHOB BO BHelmHeH HoHOChepe
u ap. 3ametum, uto AI'B Habmionanuce He Bee-
r1a U Bompoc 00 UX CYIIeCTBOBAHWUH OCTAeTCH
OoTKpEITEIM (cM, [25]). Ouens Mayno cBeReHMI
UMEETCS O BAPMANUSAX NEOMATHUTHOrO MOMA BO
Bpems 3C. B pabore [7] npusopsres gaHHbIE, U3

KOTOPBIX CICIYCET, 4TO 3aTMCHHC BbI3BAI0 KBa3H- :

nepHoOgHYECKUE BApUALHH UHJYKLUHH [001%
¢ mepeMeHHBIM nepuogoM mopsaka 20-+40 mun,
ammutynoit 10+20 vTn v mpomomKHTENBEHOC-
TBIO OKOJIO 2 H,

Taxum obpasom, 3dpexraM, CONyTCTBYIO-
wumM 3C, nocesameso mMHoro pabor (BkiIroYas
cneuseinycku [2, 24] u o630p [25]). K HOBEIM
paboram cnegyer oTHecTH cTrathu [26-30]. On-
HAaKO M3-3a CJOKHOCTH MPOLECCOB B HX MHOIO-
00pa3us BOCCTAHOBIIEHHE MOJIHON KAPTHHEI TIPO-
HCXOMAMMX ABJCHNUH AalleKO OT 3aBEpIICHHA.
K stomy cnenyer go6aBuTh, 4TO MONHbIE COMI-
HEYHbIE 3aTMEHHS B CPEAHUX IIHPOTaX OBIBAIOT
OTHOCHTEBHO PEIKO, @ PCAKIIUS CPEeAHELIHPOT-
Hoi HoHoc(epsl Ha 3C MackupyeTcs BO3ACH-
CTBHEM aBpopanbHoro opana [28]. [TosTomy 3a-
nada uccnenoBaHus sddexror B nonochepe,
csizaHHbiX ¢ 3C, ocTraeTcs aKTyaJabHOH.

Ilpencrasnger vHTEpeC NanbHelIuee HU3yue-
HHE YK€ 00HapyKeHHBIX 3 (eKTOB 1 OKCK JpY-
rux npossieHuit 3C B armocepe, ocobeHHO Ha
BBICOTAX HHKHEH MOHOC(EpPHL. JTHM BOIpocam
U TIOCBAINEHA HacTosAman pabora.

O6mue cBegenus o 3armenun Co/THIIa

Hns 3emuoro nabnronaress yrioBsie pazme-
pet Conuua u JIyHsl, Kak H3BECTHO, ONH3KH MEX-
ny coboi. DT0 06CTOATENLCTBO NPUBOJUT K BO3-
mokHOCTH noHbIX 3C. OHU cyyaroTes peako,
yanie Habnwonarores yactTuansie 3C.

3arMenue 11 aBrycra 1999 r. 6bu10 yacTuy-
HBIM, MakcHManpHOE 3HaUYeHHE (yHKLIHHA TOKPEI-
tust Connua A(f) B paiione Paguodusnueckoii
obcepBaropiud XapbKOBCKOTO HALHOHANIBHOIO
yuupepcurera uMm. B. H. Kapaszuna (P®QO), rue

BBIMOJIHEHBI ONMMCBIBAEMBIE HHKE H3MEPECHHA,
cocTaBnano okoio 83 % (puc. 1). 3armenne npo-
nuexoauino ¢ 12:57 no 15:29 kueBckoro BpeMeHH,
MaKCHMaJIbHOE MOKPBITHE HMENI0 MecTo B 14:13.
[onoca nonnoro 3C mupuHoit d =110 kM npo-
mna depe3 Benmukobpuranuio, Ppannuio, lepma-
nuto, Pymeiauto, Typuuio u T. 1. MuHAMansHOE
yaaleHHe 06cepBaTOpHH OT 3TOH TMOJIOCH
R, =900 kM.

0)

25 !

11.15 14,15 16.15 tu

Puc. 1. Bpemennas 3asucumocme QYHKYUU ROKPLIMUA
Coanya (a) u memnepamypol 6030VXa Y NOBEPXHOCHIU
3emau (6):

1 — 10aszycma 1999 2., 2— 11 aszycma 1999 2. (30ecs
u danee apema Kuesckoe)

JlyHHas TeHb CKOIB3MIIA 110 [TOBEPXHOCTH 3eMIu
C 3amaja Ha BOCTOK cO CkopocTeio v = 1000 m/c.
3emiIs, KaK M3BECTHO, BpalllaeTCs B TOM ke Ha-
npapieHuH. CKOpOCTh BpaleHUA 36MHOH MOBEP-
XHOCTH M3MEHseTcs ¢ reorpaduueckoit mmupo-
Toit ot 460 Mm/c na skBarope xo 0 M/c Ha momO-
cax. [lo 3Toii mpuyHHE B NPUIKBATOPHAIBHOMN
obnacTu MyHHAA TEHB CKOJIB3M/IA CO CKOPOCTBIO
v, =540 M/c, T. €. BIIBOE MEJIJIEHHEE, YeM B 00-
Jactu nomocos. B okpectHoctn POO sta cko-
pocTh cocTaBisna nopsaka 750 m/c.

HnTepecHo, YTO BO3MOMXKHA CUTYAlHs], KOTa
U, TIPEBBIMIAET CKOPOCTh 3BYKa B arMocepe v,
KOTOpas B 3aBUCUMOCTH OT BEICOTHI H3MEHHETCS
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or 300 xo 800 m/c. Ilpu 3TOM B rase resepupy-
€TCs yJlapHas BOJIHA ruloTHoCTH [31].

ITonroe 3C Ha 3eMHOM MIape JUTUTCA OKOJIO
3.5 u, yactuuHoe — 10 5.5 u. Pasymeercs, mus
HEMOABHXHOTO HaOMIOgaTens MpONOIKHTEIND-
HOCTB TIOJTHOTO 3aTMEHHSI He NIpeBblmaer 2+ 2.5
MHH (B 3aBHCHMOCTH OT MecTa HabGumomeHus),
YACTHYHOTO 3aTMCHUA — OKONO 2+2.5 4. Mak-
CHMaibHas LIHPUHA [TOJIOCKHI NIOMHOTO 3aTMEHHUS
cocTapiser 270 KM, a YaCTHUHOIO — MHOTHE
TBICAYH KM.

[Tpy MOKPLITUM CONHEYHOTO AMCKA JMCKOM
JIyHBl MOBEpXHOCTh 3eMIIH M HMKHSAA 4acTh €€
armocdeps! (Mo KpaiiHeii Mepe, 10 030HOCHEPE)
OXJIAXIACTCA. 3aBUCHMOCTH TEMIIEPaTyphl BO3-
ayxa T or BpeMeHH, monydeHHsle B POO 10
u 11 asrycra 1999 r., npusenens! Ha puc. 1. Bua-
HO, uTO |1 aBrycra B TeueHue nepsuix 30 MuH
nocne Hadana 3C temneparypa 7' yMeHBIIHIACH
Ha 7 K, nanee B TedeHne 60 MHH yBEIMYHIACK
apuMepto ua 5 K.

Hactynuenue 3C compoBoxkgaeTcs psmgom
(usnyecknx npoueccos B armocoepe. Mx snep-
reTvka Beauka. O1eHHM, HanpuMep, H3MEHEHUE
BHYTPECHHEH 3Hepruu arMocdepHoro rasa oobe-
MOM V' M Macco# mi;

AE = CmAT = CpVAT = %dezAzAT,

[7ie P — IVIOTHOCTh BO3AYXa, Az — TOJIIMHA OXJIaXK-
JICHHOTO C110st Bo3ayXa, C— yIe/IbHAs TEINI0EMKOCTD
Bo3yxa. [lomaras, uro y moBepxHoctu 3emnu
p=13 xr/M}, d=110 kM, C=10° JUx/(kr-K),
Az = H =8 xm (H — npuBenennas BLICOTA aTMOC-
eprr), AT =10 K, monyanm AE =9.4-10"7 Jix.
[Tonuxkenue Temneparypsl HMEIO MECTO B Teue-
Hue Bpemenu Af =90 mun. IIpu smoM cpenuss
MOLIHOCTh P = AE/Atr cOCTaBUIIa BETHUMHY OKO-
a0 1.7-10" Br. [Tonyuennas ouenka AE coorser-
crByeT oHepriuu 200-MeraroHHOH TepMOsIEpHOI
6OoMOEIL, a Ol1eHKa MOILHOCTH P Ha MOPAIOK MPeBEI-
1T MOIIHOCTE, NOTPeOICHHYIO YEI0BEYECTBOM
8 2000 r. Kax BHIHO U3 3THX CPaBHEHHH, SHEPTHS
1 MOIIHOCTB TEIUIOBOIO Mporecca, Ber3BanHoro 3C,
BEChMa 3HAYUTEITBHBI.

OueHuM Takxke yaenbHbIE XapaKTepPHCTHKH
3TOro mponecca. MsMeHeHHe YIenbHOH BHYTPEH-

HeH SHepruH AE W y/lelbHas MOMIHOCTh p PABHBI:

Ae = CpAT, p=Ag/At.

Ouenku nawt Ae=1.3-10° Ix/M> wu
p = 2.4 Br/»3. TIpumepHo Takue ynenbHbIE Xapak-
TEPHCTHKH HMEFOT MOILHBIE IIKBATBI ¥ yparaHbl (Taii-
(yHBI), XOTA MX SHEPrOBBIICICHHE CBA3AHO C JBH-
JKEHHEM Macc BO3yXa, a HE C €ro OXJIaKIECHHEM.

IIpuBeicHHbIE OIIEHKH OTHOCATCS K 00IacTH
NoTHOIO 3arMeHus. Pasmep obrnactu yactHaHOrO
3aTMEHHSA 3HAYUTENsHO Oonbme, YuuTeIBas, uTO
MPOJIOIDKUTENBHOCTE Al TIOHMWKEHUS TeMIIepary-
DBl BO3/1yXa COCTABAAET OKOJIO 1.5 4, PO I0/ILHEIH
pasMep Bo3MymeHHO# obnacTu armocdeps paseH
L=uvAr. Tlonaras, 4To B CPEAHHX MIUPOTaX
v, =750 m/c, nomydnm L = 4000 xm. ITycts mo-
TepeyHsIid pasMep 31oi 06nacTu T0ro xe nopaaka
(a10 coorBercTBYeT A(r) ~ 0.6). Torma m3mene-
HHE BHYTPCHHCH SHepruH B 001acTH arMocdepsl
panuycoMm L/2 = 2000 kM IpH cpeHeM 3HAYSHHH
AT =35 K coctarnser 1.6-1020 k. Emy coorBet-
CTBYET CpeaHAs MOIHOCTS 310" Bt. Takyto auep-
THIO UIMEET KPYITHEHIIUH LUKIIOH, @ €T0 MOUIHOCTE
cocTaBmAeT okoo 3-10' BT, uto Ha nBa nopsiaka
MCHBILE OLEHEHHOH BBIIIE MOIIHOCTH,

C yBemuueHueM BBICOTHI z JHEPreTHYECKHE
XapaKTEPUCTUKY YMECHBIIAKOTCS TIPOOPIHOHANIb-
HO poc exp(—z/H). Tak, Hampumep, B 030HOC-
thepe (cpennss Beicora 45 kM) P yMeHbIIaeTCs
Ha Tpu nopsaka. [Ipu tex ke AT u H sHepreTu-
JECKHE XapaKTEePHCTHKH MPOLECCa, CBA3aHHOIO
¢ 3C, yMeHbIIATCH TOXE HA TPH TOPAJIKA.

Takum obpasom, qrs armocdepHbIX mporec-
coB, BeI3BaHHBIX 3C, 3HEprus, MOUIHOCTE H WX
YACTbHBIE 3HAYCHHA HMEIOT BHYIIUTENBHYIO Be-
au4uHy. [103TOMY €CTh OCHOBAaHUS CUMTATH, YTO
3C MOKeT BBI3BIBATH BOMYIICHUS B aTMOChepe
HE TOJIbKO B 00NacTH TEHH MIW TOIYTCHH, HO
H JIaIeKO 3a MX Mpe/IeIaMu.

Cpencrna PaAHO30HIHPOBAHMA

Hitst 30HaAMpOBaHKS HIDKHEN HOHOCHEPHI He-
MOJIB30BANICSA pajfiap HYaCTUYHBIX OTPAKEHHH
(40) [32]. Ero ocHOBHBIC TapamMeTpsl: YacToTa
f=15+45 MI'u, aMOynsLcHas MOIHOCTE Tie-
penaruuka P =150 kBT, IIMTEeNEHOCTE HMITYTBCA
T=25 Mxc, yactora noeropenns F =1+100 I,
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ko3 duuent ycunenus anrennsl G =40 +150.
AMIUTHTY/IBI YaCTHYHO OTPaXKCHHOTO CHTrHasa
H LIIYMOB roce onu@poBky ¢ yacroroi 1 I'n 3a-
MHCLIBATHCH HA MAHUTHBIA HOcuTenb. M3Mepe-
HHS BHITIO/THEHEI B THana3oHe BeicoT 45+ 105 kM
C IIaroM Mo BBEICOTE 3 KM.

MeToauka u3MepeHui
H 00paboTKH JAHHBIX

M3MepeHnst MeTOI0M YaCTHUHBIX OTPAXKEHUH
seimonaeHEl 10, 11 1 12 aBrycra 1999 r. lannsie
JUIA TIEPBOTO M TPETHETO JHEH HCIONb30BaIHCh
Kak KOHTpoJbHble. ['eodu3nyeckas obcraHOBKa
B Tegenne 10 u 11 aBrycra Osi1a CIOKOHHOMN, ACHB
12 aBrycra 0611 yMEPEHHO-BO3MYLIIeHHBIM. Kpu-
THueckas yactora f, F2 na nonorpammax ¢ 9:00
no 18:00 g (3meck u nanee BpeMs KHEBCKOE) U3-
MeHsack B npeaenax 6+8 MI'.

W3mepenuns aMIummTyi CMECH CHTHaJIa M OIyma
0OBIKHOBCHHOW U HEOOBIKHOBEHHOMN (MHIEKCH 0,X)
NONIPU3ALMKA H AMIUIUTYA IYMOB A, , A, BBI-
noiaHeHsl Ha Jactore 2.2 MI'n. [lna Beinenenus
CHI'HANA Ha (OHE UTYMOB Hepe H3Ty4eHHEM KaXK-
JIOTO 30HAMPYIONIErO UMITYJIBCA OCYIIECTBIATIOCH
6 BeIOOpoK mryma B monoce yactot 50 k', Ouen-
KH CPEAHHUX BETUYMH MHTeHCUBHOCTEH YO-cur-
Hama A7, U mymMoB A2 . OCYWECTBISIMCEH 110
60 peanusauuam Ha uHTEpBase BpemeHu 60 c.
CrarucTrveckas MOTPEIIHOCTh 3THX OLCHOK HE
npesermana 10 %.

ITo HalineHHBIM Hfa BEIMUCIIAIOCE UX OTHO-
meHue R ,, HCIomb3yeMoe qanee 1/ HOTyYeHHs
npodrnei 1eKTPOHHOM KoHICHTpauuu N(z) no
Meroguke nuddepeHIHansHOre NOMIOLeHHS Ha
OCHOBE aJITOpUTMa peryisapusanuu [33, 34].

Jlns OueHKH MEpPHOJOB JOCTATOMHO MEJIEH-
HBIX BapHalnit Zf.,,(r) WJIM KOHUEHTPAIUHU ATEK-
TPOHOB N (f) UCONB30BAICS ANTOPUTM ObIcTpO-
ro npeobpaszopanust Oypbe Ha UHTEPBAIIE BpEME-
HH 64 unu 128 muH.

PesyiabTarer 00padoTku
JAHHBLIX HAa0HONEeHMH

PaccmoTpuM BpeMEHHBIE BAPHALIMU CPETHHX
HHTEHCHBHOCTEH (J1anee 118 KpaTKOCTH — HHTEH-
CHUBHOCTCH) OIYMOB ¥ CHIHAJOB,

Jduem 10 aBrycra 1999 r. ¢ 12:00 no 16:00
BEIMYUHA fo B cpenHeM cocrasisna 10+20
(3mecs W gajee B OTHOCUTEJIBHBIX €IMHHIAX)
(puc. 2). Iocne 16:00 nMeno MECTO 3HAYHTENb-
HOE BeuepHee yBennuenue kak A, Taku A2
Warencusuocts A’ no 13:00 cocrasnana
20+30, ¢ 13:00 go 14:00 — oxosno 10, 3areM
B Teuenue 1.5 u — 20.

B nenr 3C ¢ 13:10 g0 16:00 ueTEHCUBHOCTH
Eﬂzxm YBEIIHYHIIHCE B CpPEIHEM B 2+3 pasa
(puc. 3). lanee wabmofanock HEMPOAOJLKUTENb-
Hoe (okomo 0.5 4) yMeHbIIECHHE WHTEHCHBHOC-
Teif, a 3aTeM — HX BeUYEPHEE yBeIHUUEeHHUE.

Huem 12 asrycra 1999 r., oueBHIHO, HOHOC-
depa Ovima ymepeHro-Bo3myumenHon. C 12:00
no 16:00 Zﬁmo B CpefHeM COCTAaBIANM OKOJIO
30+50 (puc. 4). B umHTepBane BpeMeHH
~16:00+17:00 MHTEHCUBHOCTH YMEHBIIHIHCEH
B 4+6 pa3. [locne 17:00 npoucxommn npease-
YEPHHH POCT HHTEHCHUBHOCTEH.

TaxuM o6pa3zoM, yBEIHUCHHE Efx‘m B He-
CKOMBKO pa3, umestuee mecto ¢ 13:30 go 16:30,
CBA3aHO, TI0-BUOUMOMY, ¢ 3C.

10 aBrycTa MoBeleHUE HHTEHCHBHOCTEH CUI-
HaJa U nryMa OBI7I0 TTOXOKHM — B MHTEpBaJe Bpe-
Menu 13:10+15:10 nnrencusHOCTH A, BO3-
pocau B HECKOITBKO pa3 (cM. puc. 2).

B nenp 3armenuns nocie 13:40 mabmomancs
pocT Efﬂ, KOTOpBIH mpojaoikaics 1o
16:00+17:00 u nanee ciuiics ¢ NpeaBeYEPHHUM
yBeJIMYeHUEM HHTEHCHBHOCTEH (cM. puc. 3).

[Tosenenmue Ef_n 12 aBrycra HamoMHHamNo
MOBEIEHUE UHTCHCUBHOCTCH IIYMOB (CM. pHC. 4).

VBennueHue B HECKOJIBKO pa3 Ej"ﬁ c 13:10
no 16:00+17:00, no-suaumMomy, cBA3aHO C 3aT-
MCHHEM.

PaccMoTrpuM nanee BapHaluu OTHOUIEHHS
uHTEeHCHBHOCTEH R, (puc. 5). 3a genb go 3C
npumepno go 13:00 R = 0.3. 3arem 370 OTHO-
IIEHHE yBenuuunock 10 2 (ang uryma) u 0.7 + 0.8
(114 curHana) ¥ 0CTaBazOCh BLICOKMM B TEUEHHE
1.5 4. [Tocne 15:30 R, =0.4+0.5.

B nens 3C no 13:00 jgns niyma o cUrEajia oT-
womenne R =~0.5+0.7. C 13:10 oo 14:30 R,
yBenuuuaock B 1.5+ 3 pasa. YUem Gosblire Beico-
Ta, TEM MEHBIIE 3TO YBEIHYECHHE U €r0 MPOLOI-
*uTensHOCTh. [Tocne 15:30 u go 17:30 nmpouc-
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Puc. 2. Bpemennvie sapuayuu cpeoHux unmercusHocmen (8 OMHOCUMETbHBIX eOUNUYAX) wiyma (0ee Gepxuue
FABUCUMOCINI) U cueHana ompadcento2o Ha avicomax 81, 84 u 87 xm 10 aszyema 1999 2. (x u 0 — neobvikHo8eH-
HAA U ODbIKHOBEHHAR NONAPUIAYUY CULHANA). Bepmukanbibimu MUHUAME ROKA3AHbBE YCIOBHBIE MOMEHMbI HAYANA,
MarcumaibHoeo nokpeunua u okondanua 3C. Yepeouenue ocyviyecmensnocs Ha unmepeaie | mun

X0AHII0 cyuecTeeHHoe (B 3 +4 pasa) ymeHbIe-
HUEe R, (Kak A7s miyma, Tak W JUIs CHCHana).
Takue BapuauMu R, OTCYTCTBOBAIH B KOHT-
poiabHble AHH. OHH, NO-BHAUMOMY, CBS3aHBI C
sarmenuem. [locne 17:30 nabnionancs npense-

4YCpHUH pocT R .

352

JHuem 12 asrycra o 15:00 oTHOLICHHE HHTEH-
CHBHOCTEH OCTAaBAIOCH MPAKTHYECKH HEH3MCHHBIM
u pasHpiM 04+0.5. B unTepsane BpeMcHH
15:30+17:30 st uryma v CHrHana, oTpaskeHHo-
ro Ha BBICOTE 81 KM, IPOMCXO/TAIIO yBENHYeHHE R
B 2+3 pasa. [Ins Beicor 84 +87 km 310 OTHOMIE-
HHE B TEYEHHUE JHA U3MEHSUIIOCH IOCTATOYHO Cl1abo.

Panuodmsuka u panwoactporomus, 2000, 1. 5, Ned
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Puc. 3. Bpemennvie sapuayun cpecHux uHmencugrocmed wyma u cuenana 11 aszycma 1999 2. O603na-.cous me

Jice, WMo u Ha puc. 2

OnuuieM BpeMEHHBIE BapHALWH KOHUICHTpa-
LMK 31eKTpoHOB N Ha QUKCUPOBAHHBIX BHICOTAX
(puc. 6).

Hnem 10 asrycra npumepuo 1o 12:30 na Liico-
Tax 81 u 84 xm N(7)=const. C 12:30 go 16:00

MPOMCXOIWIIO yBenuyeHue N nodru B 2 pasa. 3Ha-
geHdan N(f) Ha BbicoTe 87 KM OTIPESIEN 2HbI HalCHK-
HO JTHLiIb B TEX HHTEPBaaX BPEMEHH, JITS KOTOPBIX
B mwkenexaumx cnosx N €107 M3 (upu 66ms-
X N MeTOIMKA MOMYYEHNS %1CKTPOHHOH KOHIIEH-

Pamnodusuka u paauoactponomus, 2000, 1. 5, Ned 153
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60

Puc. 4. Bpemennvie sapuayuu cpednux unmencusiocmets wiyma u cuznana 12 aszyema 1999 2. Obosnavenus me
aHce, umo u Ha puc. 2

TPALUWHK Ha BeICOoTE 87 KM Iepecraer paborars yios-
JersoputenbHo). [Tocne 16:00 Ha Bcex BrIcoTax N
msmensace cnabo. Takum obpazoMm, oxonomomy-
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18.00 f, 4

JICHHOE YBETHYEHHE KOHLEHTPAIMH IEKTPOHOB
HMEIO MECTO JIMIIb B HHTEPBane BPEMEHH
12:30+16:00 c mMakcumymom B 13:00+ 14 : 00.



PesynsTarhl HaOMIOIEHHA NPOLIECCOB B HIKHEH HOHocdepe, conyTcTBoBaRmuX 3aTMerH0 Connna 11 aBrycra 1999 .
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Puc. 5. Bpemennvie gapuayuu omuowenus cpedrHux URMEHCUBHOCMEN KOMROHEHM HeoGbIKHOBEHHON 1t ODbIK-
HOBEHHOU NOAAPUIAYUI CUZHATA! O — YCpeOHeHue Ha unmepsane | Mun, O— donoanumeibHoe yepeoHenue yKa-
3AHRO20 OMHOWEHUS MEMOOOM CKONb3AUe20 cpedrezo na unmepsane 10 mun ¢ wazom I mun. Bepmuxansuet-
MU TUHUSAMU HOKA3AHbL YCROGHBIE MOMEHMbL HAYANa, MAKCUMANBHO20 NOKpuimua u okonuanus 3C
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Puc. 6. Bpemennsie sapuayuu Konyenmpayuy snekmporos, ROIYUEHHbIE ¢ UCHONbI0EAHUEM AT20PUMMA PEyils-

pusayuu [33-34]. Humepean ycpeduenus pasen 3 mun

B nens 3C mna seicoTax 87+81 km
N(t)=const 0o 13:30+14:10 cooTBercTBEeHHO.
[locne 13:30+14:10 xoHueHTpaLHS HMEKTPOHOB
Ha BeicoTax &81+87 KM yBenHuuBamach
COOTBETCTBEHHO B 2 + 3 paza. [IpoomKUTenbHOCTE
51010 3(dexra 3aBucena oT BEICOTH — OT 3 4 Ha
HIDKHEH 10 4.5 4 Ha BepxHe# rpaHune. MoxHO
nonarars, 4to 37107 3¢dexr crumynuposad 3C.
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Huem 12 aBrycra KOHUEHTpaUUs 31I€KTPoO-
HOB ¢1a00 W3MEHANACh B MHTEPBale BPEMEHH
11:30+17:00. Ha Beicorax 81, 84 u 87 kM ona
coctanana B cpegnem 4-108, (7+8).10°
u 7-10% M3 coorsercTBenno. [Tocae 17:30 npo-
HCXOJHIIO OpeaBedepHee yMeHblnenue N, OT-
CYTCTBHE OKOIOTIONYACHHOIO MakCHMYyMa CBsi-
3aHO € TeM, 4To JeHb 12 aBrycra 6611 yMepeH-

Pannodmsika u panroactponomus, 2000, 1. 5, Ned
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HO-BO3MYIICHHBIM ¥ W3MEHEHHE N KOHTPOIH-
poranock He Tonbko ConHIEM, a4 U TMOTOKaMH
SHEPrHYHBIX YACTUIl U3 MarauTocdeps [39].

O6cyxnenne

OGcynum npouecchl B HUKHeH noHOcdepe,
conyrcrBorasie 3C. CobcTReHHO € 3aTMEHU-
€M, TO-BHIHMOMY, CBA3aHbl Takue I (PeKTsl.

1. VBenudeHne B HECKOIBKO pa3 HHTEHCHB-
HOCTH LIIyMa U ee AuClepcuy, DTOT mpouecc Ha-
YHHAETCHA BCKOPE MOCHE HACTYNIIEHUS MOMEHTA
3aTMEHHA W 3aBepmiaercs yepes 20 MUH mocne
oxoruanus 3C.

2. YBenuueHHe B HECKOAbKO pa3 CPeIHUX HH-
tencuBHOCTEH YO-curHanma u ero Aucnepcuu
Ha BeicoTax 81+87 KM, KOTOpOE HAYMHAETCS
BCKOPE MOCJ/IE€ MEPBOTO ONTHYECKOTO KOHTAKTA
IUCKOB HeOECHBIX Tel M NPOJOIIKAeTCs B Te-
YEHHE JASCATKOB MHHYT TTOCIE MX MOCIEIHErO
KOHTAKTa.,

3. YBenuyenwe Mo4TH B 3 paza OTHOMIEHHS
WHTCHCUBHOCTEH R, BCKOpe MOCIE HACTyIIe-
HUA MOMEHTA 3aTMEHHA Ha BbicoTe 81 KM, co-
[IPOBOKIAEMOE POCTOM JHCIIEPCHU Oy OLEHKH
R.,. Iocie nactynneHus Qasbl MAKCUMAIbHOTO
3aTMEHHMA 3TH apaMeTPhl YMEHBIIAIOTCA [0 CBO-
HX HEBO3MYIEHHBIX 3HAYEHUH, a 3aTEM OCTA0T-
¢ HEU3MEHHBIMU B TeueHHe npumepso 2 4. Ha
Beicotax 84 u 87 kM addexT kaUeCTBEHHO MOIO0-
OeH, HO BeIpaxkeH cnabee.

4. OTCyTCTBHE OKOMOTIONYACHHOTO MaKCHMY-
Ma JNIEKTPOHHOH KOHLEHTpauuu, Habnoaasie-
rocs ¢ 12:00 mo 15:00 3a nens o 3arMenus (Bel-
cotrel 81+87 km).

5. Veenuuenue N B 2+3 pasa uepes
100+40 mun mocne navyana 3C Ha BBICOTax
81+87 KM COOTBETCTBEHHO. DTOT HPOLECC
nponoykancs 3+4 u,

PaccmoTpum mepeducleHHBIC 3] (eKTh
noapoduee.

PocT HHTEHCHMBHOCTH ITyMa W €€ JHCIep-
CHUH II0CJIe HaYasa 3aTMEHHUS MOXKHO 0OBACHUTS
cnenyomum obpazom. lllym B guamasone vac-
0T 2+3 MI'n npencrapnser coboit Hamoxe-
HHE CHMTHAJIOB OT paAMoCpeAcTB, paboTatonux
B 3TOM nuaraszone. 3C conpoBOXaaeTcs yMeHb-
HIEHHEM KOHLCHTpPaUWH 3NEKTPOHOB, BCIEH-
CTBHME YEro YMEHBIITAETCH NOITIONICHHE pafHO-

Papuodmsnka u pagnoactporomus, 2000, T. 5, Ned

CHI'HAJIOB B HOHOC(Epe Ha MIoMmaagx ¢ Xapak-
TEpHBIM pasMepoM L B HECKOIBKO THIC. KM
(cM. Baillie). YMEHBIICHHE MOTNOIIECHHUA IIPH-
BOJUT K POCTY MOMeX, IPHHUMAaeMBIX KakK 0C-
HOBHBIM, Tak W OOKOBBIMM NenecTKaMH IHar-
pPaMMBI HaTpaBICHHOCTH AHTEHHOW CHCTEMBI
panapa YO, koTopas COCTOMUT H3 OPTOTOHAJIb-
HBIX BEpTHKaIbHBIX poMOoB. Tako# xke addexr
Oonee CHIBHO MPOABISETCS B MpelBeuepHEe
BpeMs (CM. puc, 2-4),

[Tonertaemcs 00BsACHUTE BTOpOH 3ddext —
YBEIUYCHHC B HECKOJIBKO pa3 MHTEHCHBHOCTH
YO-curaana u ee aucnepcud. Yurem (cM., Ha-
npuMep, [35]), uto

e ANZ
Af.a ec mﬁ)ﬁp{—‘tkfx‘a }‘

rne AN? — umnTencusHOCTh (ayxryauuit N;
Q, =0two,, w=27f, ®, =27f,,
fi=fpeosa=13 M1, f, — rupoacrora yeKT-
POHOB, O — YTOJI MEXKIY BEPTHUKAILIO U BEKTOPOM
MHIYKIIHH TEOMAarHMTHOTO MOJIA; V — 9acToTa Co-
yAapeHHi 3MeKTpoHOB ¢ HelTpanamu; K, ,, — uH-
TerpanbHbli K03 huiMeHT nornomeHus YO-cur-
Hama x- ¥ 0-TIONAPH3ALHA.

3C npUBOAHMT K CIENYIOIIHM INpOLEeccaMm:
1) ymensmenuio N, a snaunt v K, 2) yMeHb-
OICHUIO TEMIEPATYpPHl rasa, a 3HA4YUT U V;
3) K H3MEHEHHIO, a MIPH ONPEICICHHBIX YCIOBH-

ax K yBemuuenno AN (cm. [35]). OTH TpH (ax-

2
ot

TOpa MOTYT OOBACHHTS yBenwdeHue A- . Pocr
e TUCTIePCHH HHTEHCUBHOCTEH CBUIETENBCTRY -
€T 0 HECTAlHOHAPHOCTH MPOLIECCOB, 4 TAKKE
0 HEMNOJIHOM “BRIYMTAaHMH  HIyMOB. Kax yxke or-
MEUANOCh, TUCTIEPCHS WIYMOB TAKKE YBEIHYH-

BAJaCh B TE K€ MHTEPBAIBI BPEMEHH, YTO U A .

TpeThnii 3pdexr cOCTOUT B yBEIIHYEHHUH OTHO-
UIEHUS] MHTEHCHBHOCTEH R, W G, BCKOpE MOC-
ne Hadana 3C, [TockonbKy

AT Qv
R, =?=mexp{—4(&[ -K,)}
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M B 3HaYHTENBHOI YacTu D-ob6mactn nonocdeps
(z=75+90 kM) Q2 >>v2, QF>>v?, MOXHO
3aMncaTh:

Q2
R. = Q—;exp{—fl([(x - K(:-)}'

Xor

ITpu 3C ymenpmaerca N, a snauur n K, .
Orto npueoamt K pocty R, . JlobaBum, uto yBe-
nuuenne R, B 3 pasa Bo spems 3C cBujeTens-
cTByer 00 ymeHbimeHuu N B cpereM Ha 30 % Ha
Beicotax 70+80 xm.

PocT G, Kak u B ADYTHX CIyuasX, CBA3aH
C YBCJIHMCHUEM YPOBHA QUyKTyaruit mapaMeTpoB
cpene! npu 3C.

Yerneproiii apexT 3amouacTes B OTCYTCTBUM
OKOJIOTIONYACHHOrO MakcuMyma N, KOTOpBIH
B Hpeaplaymui aede npossasica ¢ 12:00 mo
13:00. Ero orcyTeTBHe MOXKHO OOBACHUTE YMEHB-
IIEHHEM TIOYTH B JiBa pasza N B pesynstate 3C.

[IpuBemem TEOPETHYECKYIO OLICHKY 3TOTO 3¢)-
¢exra. VI3 ypaBaenus Gananca KOHIEHTpaLHH
3JE€KTPOHOB B KBa3HUCTAOMOHAPHOM Clly4ae
UdN/’dIl << aN? ) HMeeM

g=oN?,

T7A€ ¢ — CKOPOCTh MOHM3ALIHHU, O — 3P HEeKTHBHEIH
koadduument pexombunamuu. [poneccs! nepe-
HOca (BeTep, amOunonspuas ¥ TypOylneHTHAs
mupbysun) 31ech He YIHUTHIBAIOTCS MOTOMY, YTO
HX XapaKTepHbIe BpeMeHa HaMHoTro 60bllie, ueM
(aN)™". Jlo 3armenus Conuna

o =CIDN§.

Torma npu o = o, uMeeM:

N =,
Ny qo

rne A(t) — yaxuus mokperrus Connua, Tak Kak
A, =083 10 (N/N,)  =04. Bugso, uto

max min

358

nabnronaemoe u pacueruoe suauenus (N/N,)

min
Onmu3Kku. 3neck i MPOCTOTEl HE MPHHUMAIICS BO
BHHMAaHHE BKJIaJ HE 3aKpeITOH JIYHOH KOpOHBI
ConHna B woHH3anuio snextporos. C ero yue-
ToM (N /N, )y = 0.5. 970 3HaUEHME MpaKTHYCC-
KH COBMajacT ¢ HabIronaeMbiM.

Iareiii o¢dexr cocrour B yBenuueHuu N
B 2+3 pasa Ha BeicoTax 81+87 kM mpumepHO
gyepe3 100+40 mun nocne nagama 3C. Bpems
3amasasiBaHuA 3QeKra pacTeT ¢ yMeHbUICHH-
€M BBICOTHI,

Baxkno, yro nuxke 81 kM HafeKHOE 3HAYCHHE
N He ynmaercsi MOTYYHUTh M3-3a MANOro OTHOIIE-
HUS CHTHAJI/IIYM, a Beime 90 kM nepecraer “pa-
Gorars” Hcnonp3yemMas METOAMKA pacyeTa Jud-
tdepenunansroro normomenus (cm. [33]). Ha
Beicotax 81+87 kM OTHOCHTEeNBHAs MOrpem-
HOCTh nofiy4enus N ne npessimaer 25+35 %.
Ecnu =a BeicoTe 84 kM N mocruraer 10° M3 o,
KakK y»e 0TMeyanoch, BEIAHCIsIeMEIe 3HaueHus N
Ha BBICOTE 87 KM SIBIAIOTCA 3aHHKCHHBIMH.

MoXHO NPEATONOKATE, 4TO CTOJIb 3HAYUTEb-
HOe yBenH4YcHHE N BBI3BAHO BHICHIMAHHEM 4ac-
THII U3 MarHUTOCHEpsl, T. €. ABNACTCA PE3YIIbTa-
TOM MpPOSABIEHHSA TOBTOPHOTO B3aUMOJCHCTBUS
CHCTEMBI HOHOC(epa — MarauTochepa — HOHO-
ctepa B cpeanux muporax (oM. [36-38]). Iox-
pobuee aTo obcyxgaercs B cTarse [39)].

BriBoasi

1. O6napyxeHO U OOBACHEHO YBEIHYCHHUC
B HECKOJILKO pa3 cpeaHux mHTeHcusHocted YO-
CUTHANA W IIyMa, @ TAKKe UX TUCIEPCHI, KOTO-
poe mpoaomKaerca B TeueHue Bcero 3C W He-
CKOJIBKHX JICCATKOB MHH TOCJIE €r0 OKOHYAHUS.

2. ObHapy eHO YBEJIHUEHHE MOYTH B 3 pasa
B0 Bpemsa 3C OTHOINCHHA CPCAHUX HHTEHCHB-
HocTeH HeoOBIKHOBCHHOH M OOBIKHOBEHHOMH
noaApHu3anui, a Takxke nouTH B 4+9 pas ux
aucnepcuit Ha BeicoTax 87+84 KM COOTBET-
CTBEHHO, KOTOPOE HPOJO0IKAETCS MPUMEPHO
2.5 4. D10 BHI3BAHO YMEHBLICHHEM B CpelHEM
Ha 30 % 51eKTPOHHON KOHICHTPAILMH B HHXK-
Hell yacti D-obnactu moHOCHCpHI.

3. ObHapyKeHO OTCYTCTBHE OKOJIOTONYIECH-
HOTO MaKCHMyMa B 3aBUCHMOCTH N(¢) Ha BBICO-
TaXx 81 ¥ 84 KM, BBI3BAaHHOE, MMO-BHIHMOMY,

Pamuodusuka u panuoactponomus, 2000, 1. 5, Nod
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YMEHBIICHHEM MOYTH B /IBA pa3a KOHLEHTPAILUH
3JEKTPOHOB Ha 3THX BhICOTax B pesynbrare 3C.

4. O6Hapy»KeH poCT KOHLIEHTPAIMH IEKTPO-
HOB Ha BeicoTax 81+87 kM uepes 100+40 mun
10C/Ie Hayasa 3aTMeHH, KOTOPBINA MpoomKancs
ue Meree 3+4 4, Takoe nosenenue N obycnos-
JIEHO, MO-BHANMOMY, BBICHIIIAHUEM 3JIEKTPOHOB
M3 MAarauTocpepsl.

ABTOpEI BBIpaxaloT riaybokyio Omaromap-
nocte K. I1. 'apmamy 3a IpegocTaBICHHYIO BO3-
MOXKHOCTb HMCII0JIb30BaTh KOMNBIOTEPHYIO MPO-
rpaMMy PEryasSpH3yIONIEro ajJropuTMa nonyqe-
uusa npodunei N(z) u A. U. I'putuuny 3a no-
MOIIb B MPOBEACHHH JKCHNECPHMCHTOB.
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Processes in Lower Ionosphere during
August 11, 1999 Solar Eclipse

A. M. Gokov, L. F. Chernogor

Daytime measurements acquired with the MF
radar on 2.2 MHz were used to examine the con-
ditions in the lower ionosphere on August 10 and
12, 1999, as well as on August 11, 1999 when an

360

83 % solar eclipse occurred. The variations in
MF radar signal parameters associated with the
solar eclipse, are detected and interpreted. The
processes observed persisted for more than two
hours and are mainly caused by atmospheric gas
cooling, a decrease in ionization rate, and a sub-
sequent decrease in the electron number density
by 30+50 % in the lower ionosphere.
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