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KPYITHOMACHITABHBIE BO3MYIIEHWI )
B HNZKKHEN NOHOC®EPE, BbI3BAHHBIE BO3JAENCTBUEM
MOIIHOI'O HECTAIUOHAPHOT'O PAANON3JIYYEHNUA

YJIK 550.388

AxmyansHocms pabomul 06yCL08IEHA HEOOXOOUMOCMbIO U3YyHeHUs KpynHomacumaouwix (~560 xm) 6osmywenutl 6 Huic-
Hell UoHOCepe, Komopble MOy ObIMb Pe3YTbMaAmMOM 83AUMOOECMEUs NOOCUCHEM 8 cucmeme 3emias —ammocghepa —uoHo-
chepa —macnumocgepa. /o nacmosiue2o 8pemenu uccied08anuch 8 0CHOBHOM Ihdexmol, O3HUKAIOWUEe 8 npedenax ouazpam-
Mbl HANPAGLEHHOCMU AHMEHHbL. J]115 603MYWeHUsI UOHOCHEPHOU NAA3MbL UCRONb308ALCs HacpesHou cmend * Cypa” (e. Huowchuil
Ho620p00), 07151 0uazHoCmuKu 603HUKAIOWUX B03MYUeHUTl —UOHO30HO (2. Mockea). Yemanoeneno, umo exiiovenuel evikatoueHue
cmeHOa NpueoOUNIo K YEeIUYEHUI0 MUHUMATbHOU Habnodaemol yacmomul Ha uonoecpammax va 1.2 u 1.6 MI'y 6 nounoe
U OHEeBHOE 8peMsi COOMBEMCMBEHHO. Yeenuuenue Mot Yacmonivl 06YCI08IEHO POCHOM NOSLOWEHUsL 30HOUPYIOWell pAOUOBOTHbL
6 pe3ynbmame pocma KOHYeHmpayuu 1eKmponoe 6 nHudicHell uonocgepe. Ilocrednee, ckopee 6cezo, A61AemMcs pe3yrbmamom
8bICHINAHUA 8b1COKOIHep2UuHbIX (~ 100 Kk3B) 21eKMpOHO8 U3 MaZHUMOChepuvl 6 HUNCHIOW UoHOChepy. OyeHeHHas NIOMHOCTb
nomoxa anekmponos oxazanace nopaoka 107 +108 x™?- ¢t Iloomeeporcoeno cywecmeosanue s¢ppexmos nakonnenus, nepe-
KTIOUeHUs U YOapHO20 803MYWEeHUSL.

Kniouesvie cnosa. MOIIHOC pagUON3ITYUCHUE, prHHOMaCIHTa6HI)Ie BO3MYUICHUA, HUKHAA I/IOHOC(i)epa, BBICBITIAHUEC JJICKTPOHOB,

cucrema 3AVIM, B3anMOJEHCTBIE MOACHCTEM

1. BBenenue
1.1. AkryanbHoCTb padOTBHI

KauecTBeHHO HOBOE U3yUeHHE HUIUIECKUX MPOIIEC-
COB B T€OKOCMOCE HA4asoCh IOCIE TOro, KaK ObUIH
c(hOopMyIUpPOBaHbl OCHOBHBIE TTOJIOKEHHSI CHCTEMHOMN
napagurmel [1-6]. B cootBercTBHM ¢ 9TOM mapaur-
MOM IIPY U3YYEHMH BIUSHUSI TOTOKOB SHEPTUH “ CHU3Y”
11e71eCO00Pa3HO IIAHETY M TEOKOCMOC pacCMaTpuBaTh
Kak cuctemy 3emisi (BHYTpEHHHE O00OJIOYKH) — aT-
Mochepa — norochepa — maruurocthepa (3ANM),
a [Py M3yYEHHUH BIMSHUS IIOTOKOB SHEPTHH “ CBEPXY” —
Kak cucteMy CollHIIe — MEXIUIaHETHAs cpefa — Mar-
Hutocpepa — nonocgepa — armochepa — 3emis
(CMCMHAD3).

B 3THxX cucremax MMEIOT MECTO MpsMBbIE U 00-
paTHbIE CBSI3M MEXAY noacucreMamu. [is uccre-
JOBaHMs B3aMMOJCHCTBHS TOACUCTEM YHTOOHBIMU
1 3(QPEKTUBHBIMU OKa3bIBAIOTCS aKTHUBHBIC IKC-
NEPUMEHTHI, KOTJa MECTO M BpeMsi BO3ICHCTBHS,
a TaKXKe rapaMeTpbl HCTOYHUKA SHEPTHU 3aBEIOMO
n3BecTHBI. Cpey aKTHBHBIX 9KCIIEPHUMEHTOB B T€0-
KOCMOCE 0co0asi poJib OTBOJUTCS BO3ICHCTBUIO
Ha MOHOC(EPHYIO TUIa3My MOIIHOTO PaaHOH3ITyyde-
HHS, KOTOPOMY IOCJICHUE COPOK JIET y/IeIsIeTcsl 3Ha-
YUTENHHOE BHUMAHHKE, — Oy OJIMKOBaHBI COTHH CTaTeH,
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HECKOJIbKO MOHOTpaduii, COOPHUKOB CTaTeil U TeMaTH-
YECKHUX BBITYCKOB XKYpHAJIOB (CM., Harmpumep, [ 7—13]).
[MoxasJsiroriee YUCI0 paboT MOCBSIICHO H3YUYCHUIO
3 eKTOB B Mpejenax JuarpaMMbl HallpaBIeHHOC-
TH HarpeBHOTO CTEH/1a (JIOKAJIM30BaHHBIM BO3MYIIIE-
HUSIM) U TIPEUMYLIeCTBEHHO B F-o0mactu nonocde-
pel. B oTiu4YMe OT YHNOMSHYTBIX TpPYIOB
B HacTosiiei padore 00CYKIAITCS KPYITHOMACIII-
tabuble (~560 KM) BO3MYILEHHS U TOJBKO B HHXK-
Hel noHocgepe.

1.2. ITocTanoBka 3amgauu

Eme B 1972 r. Hamu Obutn 0OHApYKEHBI APPEKTHI,
CBUJIETEJIBCTBYIOIIUE 00 YBETMUYCHUH KOHIICHTPAITUH
anexktpoHoB N B HIKHEN HOHOC(hEpe C BpeMeHeEM 3a-
Na3IbIBaHKs 110 OTHOIIEHHIO K Hayally HarpeBa HOHO-
cdepbl MOIIHBIM pagron3nydyeHrneM At =5-+15 mun
[14-25]. Oxa3anocsk, uto yBeandenne N Ha me-
CATKH—COTHH TPOIEHTOB MMEIO MECTO HE TOJBKO
BOJIM3M HArpeBHOIO CTEHAA, HO U Ha PACCTOSIHUU
R =1000 M ot Hero. B xone Takux SKCIEpUMEHTOB
HaM yAaJIOCh BBIIBUTH OCHOBHBIE 3aKOHOMEPHOCTH
BO3HHKAIONIUX BO3MYIIICHHI, KOTOpbIE ObUIA Ha3-
BaHbl KPyHNHOMAacIITaOHbEIMU. Bo3Mymienns B HUX-
Hell noHocdepe ObUTH anepruoIuIecKUMH, UX TOSIB-
JIEHWE W BpeMs Pa3BUTHUS CYIIECTBEHHO 3aBHCENH
OT COCTOSIHHSI KOCMHUYECKOW MOTOJBI M peXuMa
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Harpesa. YIanoch BbIJICIUTh CIICAYOIIIE TPU OCHOB-
HBIE Y deKTa.

1. Dpghexm naxonnenus. llpn Bo3neiicTBUM Ha
noHOC(epy CpaBHUTEIEHO KOPOTKUMHU HMITYJIECAMU
(mmuTenbHOCTH UMITyJIbca T~1+5 MHH) peakius
HaOnroanack He MPH MEPBOM BKITIOYEHHH, a TMTOCTE-
NIEHHO “HaKaluMBajach” . BpeMs cTaHOBIIGHUS BO3-
MYILEHUH MIPU 3TOM COCTABIANO 5-+15 MMH.

2. Dgphexm nepexniouenus (s¢pgpexm yoapro-
20 6o030eticmeusi). B psne ciiyuaeB BCIIECKH BO3-
MYILIEeHUH HaOII0OaNCh NPU MEPEKITI0YEHIH MOIII-
HOCTH WJIY BBIKIIFOYCHHH HAIrPEBHOTO CTECH/IA.

3. Dppexm ucuepnanus (s¢pghexm yoapnozo
6o3myuyenus). OH 3aKJII0YAICS B TOM, YTO INPH
JUIMTEILHOM BO3JCHCTBHH (B TEYCHHE BPEMEHH
AT ~1+5 4) BO3MYIICHHSI MOTIIH 3aKaHYHUBATHCS
JI0 BBIKITIOUEHHSI HATPEBHOTO CTCHJIA.

Bce 3T1 3aKOHOMEPHOCTH MOKHO OOBSICHHUTD aK-
TUBH3ALMEN B3aUMOJIEHCTBUN ITOJACUCTEM B CUCTE-
Me 3AVIM npu ynapHOM BO3AEHCTBHU Ha OJHY W3
nojacucteM. CxemMa B3aUMOJCHCTBUS TOJICUCTEM
OyzeT ormrcaHa HIDKE.

s moaTBeprkAeHUS OOHAPYKEHHBIX PaHee 3aK0-
HOMepHocTe# (cM., Hanpumep, [21, 22]) Tpebyercs
MOCTaHOBKA HOBBIX 3KCIIEPUMEHTOB. B Hacrosiei
paboTe anst 0OHApYKEHUSI KPyTHOMACIITaOHBIX BO3-
MyIIeHu# ¢ MacmTabamu okoio 560 KM HCIOIB30-
BaJICS HOHO30H.

Lenb paboTbl — uccienoBanue dPPEKTHBHOCTH
TeHEpalnu arnepruoAnYecKuX KPYMHOMACIITAOHBIX
BO3MYIIECHHUI B HIXKHEH HOHOChepe pH pa3InIHbIX
pekuMax paboThl HATPEBHOTO CTEHA U Pa3IHYHBIX
COCTOSTHUSIX KOCMHYECKOH TOTOIBI.

2. CpeacrTBa W MeTObI
2.1. Harpesnsiii cTenn “Cypa”

Bo3mymenne noHnochepHol mia3Mbl CTEHIOM
“Cypa” ocymectBisuiocs ¢ 27 aBrycra no 4 ceH-
Ts10pst 2012 1. Peskumbl paboThI CTEHA U €ro mapa-
MeTphl npuBeaeHsl B Tabn. 1. Hecymas gactora
CTEHJa B Pa3HbIX DKCIEPUMEHTAaX H3MEHSIACh
ot 4785 no 7815 kI'11, nonsipu3anus paiuoBoJH ObLIa
OOBIKHOBEHHAS MO0 HEOOBIKHOBEHHAs. JlUTeInn-
HOCTh MMITYyJIbCOB BO3JEHCTBUS BapbUpOBaiach
ot 1 1o 30 MuH, B psae cilydaeB HCIOIb30BAIICS
HENPEpHIBHBINA peXuM H3TydeHUs. DPQexTuBHas
MOIIHOCTh CTeHJa npubdamxkanace k 150 MBrT.
Hns nmoctuxenus dp¢dexrta MarHUTHOI'O 3EHUTA

BO BCEX CIIy4asx JuarpamMma HarnpaBJICHHOCTH aH-
TEHHBI ObLTa HaKJIOHEHA K tory Ha 12°.

Crenn pacrionoxer BOmm3u T. Hiokamit Hosropon
(Poccus). Ero reorpaduueckne KOOpAHHATHI Clie-
nytoume: 56.15° c. m., 46.1° B. 1.

2.2. Nono3sonn

st HabmrofieHus 3a BOMYIIICHISIMU B HOHOC(hepe,
BBI3BaHHBIMH BO3/IEHCTBHEM MOIIIHOTO PaIMOU3ITyde-
HUS, HCTTONB30BaICs 1r(poBoii moHo3oH1 DPS-4, pac-
MoJoKeHHbIH BOMM3u . Mocksa (Poccust). Ero reo-
rpaduyecKkie KOOpAMHATH ciaeaytomue: 55.5° c.m.,
37.3° B. 1.

Yacrota cbema noHorpamMm — 1 noHorpamma
Kaxapie 15 MuH (MOHOrpaMMBbl MPEICTABICHBI Ha
camite <http://ulcar.uml.edu/DIDBase>).

Paccrosiane R ot crerna “Cypa” m1o moHO30HIa
cocrapisieT okolo 560 kM.

IlorpemHocTs OTCYETa YacTOTHI 30HAMPYIOIIECH
paaroBoiiHbl — He Xyske 50 kI,

3. CocTosiHe KOCMHUYECKOU MOTOIbl

CocTostHHME KOCMUYECKOH TTOr0/Ibl KOHTPOJINPOBAJIOCH
Y TIOMOIIY [APAMETPOB COJIHEYHOTO BeTpa (KOH-
LEHTPALMHU YacTull Ny, ckopoctu V,, Temrepary-
pol Ty, 1 naBnenus g, ), komnonent B, n B, mex-
IUTAHETHOTO MarHUTHOTO IIOJIsI, YHEPTeTHYECKON
bynkun Axacody €,, a TakKe MHAEKCOB reoMar-
HUTHOM akTuBHOCTH K 1 Dy

26 arycra 2012 . reokocMuueckas cpea Obuia
cnabo BO3MyIlEHa, HAOMIONAIOCh HE3HAYUTEIILHOE
BO3MYILIEHHE MEKIUTaHeTHOTO ot (o —(5+6) uT)
Y T€OMArHUTHOTO OIS (Kpmax <4).

C 27 aBrycra no 31 aBrycra 2012 r. cocTosiHue
KOCMHYECKOH MOTO0JIbI XapaKTepU30BaIOCh KaK CII0-
koiiHoe (cM. puc. 1). [TapameTpbl CONHEUHOTO BET-
pa, MEXKIUIAaHETHOTO MarHUTHOTO TOJIA M reoMar-
HHUTHOT'O TIOJISI 11200 (IIyKTYHPOBAIIA BOKPYT CBOMX
HEBO3MYIICHHBIX 3HAYECHHH.

1 cenrs6ps 2012 1. 3HaYeHHsd Ny, YBETUYMINCH
10 (1+2)-10° m™® (puc. 2). Takue 3HadeHHs HAGITIO-
JaJMCh B TEUYEHHE MEPBOH MOJOBUHBI CYTOK 1 ceH-
TSOpS, @ TAK)KE BCEX CYTOK 2 ceHTI0ps. B TeueHue
BTOPO ITOJIOBUHBI CyTOK 3 CEHTAOPS KOHIICHTPAIIHs
N, BbIpocia o 2-10" M. 4 u 5 centsOps 3Have-
Hua Ny, Take gocturamu ~107 M. Veenuuenne
N, CONPOBOXKAANOCH yBenuueHueM Vg, Ty, 1 Pg,.

C 1 o 3 cenrs16ps 2012 r. komnonenta B, crana
OTPHIIATENBHOM, 3HAYEeHNS (PYHKIINH €, YBEIHMYMINCH
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Tabnuya 1. OcHOBHBIE CBeIEHHSI 0 TapaMeTPax U pe:KuMax padoTsl HarpeBHoro crenaa “ Cypa”

OddexTuBHA
Jara Bpewms (UT) Pexum Yacrora, kI 11 vormocTs, MBT ITpumeyanne
27.08.2012r. 17:00-18:30 [+5; -5 muH] 4785 75 Tpu PITY* cunxpoHHO
28.08.2012r. 06:15-09:45 [+30; =30 muH] 4785 75 To xe
12:00-12:30 - - - Hacrpotika PITY
13:00-13:30 HenpepbiBao 5828 110 Tpu PITY cunxponHO
13:45-16:00 [+10; =10 muH] 5828 110 To xe
16:00-16:30 - - - Hactpoiika PITY
16:40-18:30 [+10; —10 mun] 4785 80 Tpu PITY CHHXPOHHO
18:30-20:30 [+15; =15 muH] 4785 80 To xe
29.08.2012r. 06:00-09:30 [+30; —30 muH] 4785 80 To xe
10:45-13:00 [+15; =15 muH] 6720 150 To xe
13:15-13:45 HenpepriBaO 6720 150 To xe
14:15-15:45 [+30; =30 muH] 5828 130 To xe
16:05-18:30 [+10; =10 muH] 5828 130 To xe
18:30-20:30 [+15; =15 muH] 5828 130 To xe
30.08.2012r. 07:00-09:30 [+30; =30 muH] 4785 70 To xe
10:00-11:15 [+5; -5 muH] 6720 65 Tonpko 1-it u 3-it PITY
13:25-14:02 HenpepsiBHO 6500 65 To xe
14:20-14:40 To xe 6500 65 To xe
15:20-16:40 [+20; —10 muH] 5828 45 To ke
17:00-18:25 [+5; =5 muH] 5828 45 To xe
31.08.2012r. 09:58-10:59 [+1; -1 muH] 4785 65 Tpu PITY cuaxpoHHO
16:00-19:45 [+15; =15 muH] 6720 65 To xe
1.09.2012. 07:21-07:26 HemnpepsiBHO 7815 130 To xe
07:30-07:33 To xe 7815 130 To xe
07:33-07:39 To xe 7815 60 Tonbko 1-i u 3-ii PITY
07:41-07:50 To xe 7815 60 To xe
09:51-09:56 To xe 7815 110 Tpu PITY cuaxpoHHO
10:00-10:10 To xe 7815 110 To xe
10:13-10:25 To xe 7815 110 To xe
10:30-11:00 [+1; -1 muH] 7815 110 To xe
11:00-12:30 [+10; —10 muH] 7815 110(60) C 11:05 1-ii u 3-it PITY
13:25-14:01 [+6; —4 muH] 7815 110 Tpu PITY cunaxpoHHO
14:19-16:03 [+3; =3 muH] 6720+6780 120 To xe
16:03-17:10 [+3; =3 MuH] 6780 +6660 60 Tonbko 1-it u 3-it PITY
17:13-18:04 [+3 + 10 ¢; —3 muH] 6660 75 To xe
2.09.2012r. 06:00-10:30 [+30; =30 muH] 4785 80 Tpu PITY cuHXpoHHO
13:30-14:00 HenpepsiBHO 4785 80 To xe
15:00-18:30 [+30; —30 muH] 4785 80 To xe
3.09.2012r. 16:00-16:15 HenpepriBao 5828 115 To xe
16:39-16:47 - - - Hacrpoiika PITY
17:00-17:15 HenpepsiBHO 6720 140 Tpu PIIY cunxpoHHO
17:35-17:45 To xe 5455 120 To xe
18:00-18:45 [+15; —15; +15 muH] 5455 120 To xe
4.09.2012. 10:55-11:15 HenpepriBao 5828 115 To xe
11:40-12:03 To xe 5828 100 To xe
13:30-13:50 To xe 5828 120 To xe
16:50-18:20 [+10; —10; +10 muH] 5455 120 To xe

*PI1Y —panumornepenaromiee ycTpoicTBo.

or 1+2 no 8T JIx/c. Uamexke K p YBEIMUWICS OT =1
1o 4+6, a Dy -nnnexc ymensumics 1o —(50-+60)

uTn. Hacrymuna cumerast (K

pmax = 0) TeoMarHuTHast

Oypsi. OHa nponospkanack 10 8 centsops 2012 .
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Puc. 1. BpemeHHbIe BapHall{H [1APaMETPOB COJIHEUHOT0 BeTpa (paguaibHoi ckopocTH Vg, TeMmmeparypsl Ty, U KOHILEHTpALnuH
Ny, PACCUMTAHHBIX 3HAYEHUH IMHAMHIECKOTO IABEHHs Py, ) B, - (Touxu) u B, -KOMIOHEHTHI (CIUIONIHAS INHUS) MEXKILIAHETHOTO
MAarHUTHOT'O MOJISl, PACCYMTAHHBIX 3HAYCHHUHN SHEPTUH € ,, [EePeIaBaeMoii COTHEYHBIM BETPOM MarHutocdepe 3eMiu B eAHHHILY

Bpemenu, K p "HHJIEKCE, D, -ungexca c 26 mo 31 aBrycra 2012r.

4. Pe3yabTaThl HAOMIOAEHUIA

CocrosiHIEe BO3MYILIEHHOCTH HIDKHEH HOHOC(EPHI KOHT-
POMPOBAIOCH PH ITOMOIIM MUHIMAJILHOMN Ha0Ioae-
moii yactotrel (MHY) f, Ha noHorpammax BepTH-
KaJIbHOTO 30HMpoBaHus. Bpemennsie Bapuaim
quist 27-31 aBrycra u 1-6 cenrsiopst 2012 r. npuBeIeHEI
Ha puc. 31 puc. 4 (31ech U 1aee IPUBONTCS BCEMUP-
Hoe Bpemst UT, ecitit He OrOBOpPEH JIpyroii BapHaHT).
26 centsa6pst crena “Cypa” He usiiydai, Mo3ToOMy
3TH CYTKH HCIIOJIb30BalUCh KaK KOHTPOJIbHBIE.

Bapuammuun MHY 6putn cnenytommvu. B gHEBHOE
Bpemst (¢ 03:00 mo 14:00) snauenusst MHY Obutn
omu3ku k 1.5 MI'n. CpenHee KBagpaTuuecKoe OTKIIO-
Henue G; = 0.1 MI'n. ITocne 15:00 f_;, yBemmumnach
or 1.25 no 1.5 MI'1 1 ocTaBanach Ha TaKOM ypPOBHE
1o 24:00. B Teuenue Bcero BpeMeHH HaONIONAINCH
HesHaunTenabpHble (Ha 0.1+0.2 MI'n) Bemieck.
Henn 27 aBrycra 2012 1. Tak:ke MOXKHO paccmar-
puBarh Kak KOHTpoubHbIH (10 17:00). 3Hauennss MHY
(GIyKTyMpOBay BOIM3M HEBO3MYIIICHHOTO 3HAYCHUS
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Puc. 2. BpemeHHbIe BapHaLllH IAPAMETPOB COTHEYHOTO BeTpa (pasuanbHoi ckopoctu Vg, TeMreparypsl Ty, W KOHLCHTPALUH

Ny, PACCUMTAHHBIX 3HAYEHUI IMHAMUIECKOTO 1aBNieHus Pg,) B, - (Touxu) n B, -KOMIOHEHTBI (CTIOUTHASA JIMHHS) MEKTLIAHETHOTO
MAarHUTHOT'O MOJIs1, PACCUMTAHHBIX 3HAYCHHI SHEPTHHU € ,, epeaBacMOi COTHEYHBIM BETPOM MarHUTochepe 3eMIIH B € THHHUILY
Bpemenu, K, -unnexca, Dy -unnekca c 1 centsOpst o 7 centsaops 2012r.

frino =1.3 MI'm, 0 cocraBuio okomo 0.1 MI'm.
Crenn “Cypa” u3nyyan JUIlb B HHTEpBaJe BpEMEHU
17:00-18:30. 3a yac g0 BKJIYEHUS CTEHIA
frino =1.6 MI'm. C 17:16 no 17:31 f;, =1.8 MI'm.
Crnenyromee 3aMeTHoe yBeiawmueHue f .. wmmelno
Mecto B 19:46.

B nocnemyrorme cytky, ¢ 28 mo 31 aBrycra 2012t
CTEH]| C OTpENeNCHHBIMHU Tay3aMH U3JIy4all Kak B
JTHEBHOE, TaK U B HOYHOE BpeMsl.

28 amrycra 2012 r. 3HaYMTENbHOE yBEIHYCHUE
MHUY nabnronanocs B uaTepBaie Bpemenu ¢ 08:01

110 08:31, a raxxke B 09:16 u 09:46. He3HaunrenbHOE
(#a 0.3+0.4 MI'n) yBenuuenue MHY nmeno mecto
¢ 14:01 mo 14:46.

29 aprycra 2012 1. Bcruteckn MHY HaGmonanuch
B 07:01, 08:01, 09:16, 09:31, 09:46, 10:16, 10:31,
a takxe B 13:01. 3navuenus f .. mpu aTOM MoCTHTa-
m 2.8+3.2 MI'm.

30 aBrycra 2012 r. ypenuueHue 3Hadyennii MHY
ormeuaiock B 07:01, 07:31, 08:01, 09:01, 09:16, 09:31,
09:46, 10:01, 13:01 u 13:16. IIpu stom f_;, noctu-
ranma 2.2+3.0 MI'.

min
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Puc. 3. Bpemennsie Bapuanuu MHY B nepuon ¢ 26 mo 31 aBrycra 2012 r. TeMHBIME NPSIMOYTOJIEHUKAMH Ha BPEMEH-
HOM OCH IIOKa3aHbl HHTEPBaJIbl pabOTHI HarpeBHOro crenaa “Cypa”, CBETIBIMH NPAMOYTOJIbHUKAMHU — HHTEPBAJIbI HACTPOHKHU
PITY, a ux koMbuHa1us 0003Ha4aeT yMeHbIIEHUE MOLIHOCTU. BepTukanbHas 1uHKSA 0003HauaeT MOMEHT 3axoa CoNHLA Ha BBICO-

Te 100 kM
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Puc. 4. Bpemennsie Bapuanmun MHY B nepuoxa ¢ 1 mo 6 centsiops 2012 r. TeMHBIMH NPSIMOYTOJIbHUKAMH Ha BPEMEHHOM
OCH MOKa3aHbl HHTEPBAIIBI PabOThI HarpeBHOro cTeHaa “Cypa”, CBETIIBIMH MPSIMOYTONbHIUKAMH — HHTEPBaJbl HACTPoiiku PITY,
a MX KOMOMHaIMs 0003HaYaeT yMEHBIICHIE MOIHOCTH. BepTukansHas nmuHus o603HagaeT MoMeHT 3axona Conxita Ha Beicote 100 km

31 aBrycra 2012 r. Bcrmeck MHY nabmironancs
B uHTepBane speMenu 10:16-10:31. 3nauenue f
nocturano 2.4 Ml .

1 cenrsops 2012 1. 3Hayennss MHY B yTpeHHee,
JTHEBHOE U BEUCPHEE BPEMs U3MEHSIIUCH IIPUMEPHO
or 1.25 no 2.0+2.2 MI'n. Kak u B npyrue W,
uMesno mecto yBenuuenne MHY B nHeBHOE Bpems
(mpumepHo ¢ 11:00 10 17:00 MecTHOTO BpeMeHH), 3a-
TEM ee¢ YMEHBIIIeHHE B IpeazaxoaHoe Bpems (¢ 17:00
10 19:30 MecTHOrO BpeMeHH) U, HAaKOHEll, yBeJnue-

nue MHY B untepsane ¢ 20:00 no 04:00 mectHOTrO
BPEMEHHU CJIEYIOINX CYyTOK.

Bemnecku f,;, Habmonanuce B 07:46, 08:16,
08:46, 10:01, 10:16, 10:46, 11:16, 11:31, 13:46, 14:16
u 14:46.

2 centsiops 2012 r. Bcruiecku MHY nimenu mecto
B 06:16, 07:16, 08:01, 08:31, 08:46, 09:16, 09:31, 10:31,
10:46 n 15:46.

3 centsa6ps 2012 r. 3HaunTENBHBIC BCIIECKH f i)
oTMevauch B 16:16, 17:16, 17:31, 18:01 u 18:46.
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4 centsiops 2012 1. cymecTBeHnble Berecku MHY
Haomonamics B 11:01, 11:31, 11:46, 13:46, 15:46, 18:31
1 19:16.

51 6 cents10ps 2012 . crenn “Cypa” He paboran,
9TH CYTKU MOTYT PACCMaTPUBATHCS KAK KOHTPOJILHBIE,
TOYHEE, KaK CYTKH C €CTeCTBEHHBIMH BO3MYILCHUS-
MH, COIIPOBOKIABITMMHU MAarHUTHYIO OYypIo.

5. Pe3yabTaTbl pacyeTon

5.1. OueHka BO3MYIIEHUSA
KOHIIEHTPAIUH 3JIEKTPOHOB

VBenuuenue f.,, Ha MOHOrpaMMax CBHICTEIbCT-
ByeT 00 yBEJIIMYCHHUH KOHIEHTPAIUU AIEeKTPOoHOB N
B HIKHEW norocdepe. [loaydrm cooTHOIEHHE, CBS-
spiBatomiee f... ¢ N. Cuuraem, 4T0 OTCYTCTBYIOT
CWJIbHBIE MECTHBIC ITOMEXH, a TAKXKe YTO aMILTUTY/I-
HO-YaCTOTHAsl XapaKTePUCTHKA MPHEMHOTO TPaKTa
HOHO30HJAa B Auamna3oHe JyactoT 1+3 MI'n aBuser-
Cs1 TMHEHHOM.

ByneMm ncxomuth W3 OCHOBHOTO YpaBHEHUS JIHC-
TAHIIMOHHOTO PaI030HIMpOoBanust [26)]:

q :& PGSc _4K

=g ©
P, (4nz°)°P,
rae P, u P, — MomHocTn curnana u nomexu, P —
MOIIHOCTh paJronepeaarmmero ycrpoicrsa, G —
k03 PpHUIMEHT yCUIIeHUS TIepeAarolei aHTeHHbI, S—
a¢deKkTUBHAS TUIOIAAb IPUEMHON aHTEHHBI, G —3(-
(peKTUBHAS TUIOIMIAAb PACCESHUS IeTH, Z, — BBICOTA
neinu (BbIcoTa OTpaKEeHHs paMOBOJIHEL), K — nHTeT-
PabHBII KO PHUIMEHT MOMIOMICHUS 30HIUPYIOIIEeH
paguoBosiHbL. B (1) mpenedperaeTcs MambIMH MOTe-
PSIMU B aHTEHHO-(DUJICPHOM TPAKTE.

B ciydae BepTHUKaIBHOTO 30HIMPOBAHMS HOHO-
chepnl umeem [26]:

: D

o =4nz%p?, )

rae P — Kod(Q OUIIHMEHT OTpaKEeH s PaHOBOTHEI (110
HAIPSHKSHHOCTH TIOJIST).

Kpowme Toro, koadunuenT ycuneHus nepeaaro-
¥ aHTEHHBI CBA3aH ¢ €€ 3PPEKTUBHOMN IIOMIAIbI0
S, cuenyromuM o0pazoMm:

4nS
- 1_
G —TI ?\’2 —TI
3nmech M —K. II. JI. aHTEHHBI, A, — JUIMHA PaJHOBOJ-
uel, f — ee wacrora, ¢ — CKOPOCTh CBETa B BaKyyMe.

MeTOI[ BCPTUKAJIIBHOI'O 30HAUPOBAHUA OCHOBAH Ha

4nS
—21 f2, 3)

3epKaJbHOM OTPKCHUH OT IJIa3MEHHOTO CJIOs, [TPU
stom p =1 [26].
IMoacrasnss (2) u (3) B (1), monyunm

PSSl 2,,-4K
=n— 21 274K 4
q=n p 27’ (4)

B ypaBuenuu (4) m, P, Su S; or wacrors f

npaxkrtudecku He 3aBucst. Ot Hee 3aBucaAT P, Z,

u K. Bennunna P, B mpuropoze (Mecre pacroo-

»KEeHUsI HOHO30H1a) oT f 3aBucHUT cTeneHHbIM 00pa-
30M [26]:

B
f .
Pn(fmin):PnO fm_mo ’ (5)
min
rne ., u f,, — 3HadeHus yacrors f.;, B BO3-

MYILICHHBIX M HEBO3MYIIEHHBIX yCIOBHSX, P, =
P,(fmino), B=2.5. B nneBHOe u BeuepHee Bpems
B Xozie U3MepuTenbHOl Kamnanuu f.;., =1.6 MI,
a 3nauenus f;, mocruramm mpumepno 3 MIm.
[pu aTom pamuoBosHb! ¢ yactoramu 1.6 u 3.0 MI'n
B IHEBHOE BpeMsI OTpakallich Ha BbicoTax okoio 90
u 100 kM cooTBeTCTBEeHHO. B HOUHOE Bpemst paauo-
BOJHA ¢ yactoToil f;,, KoTopas Ommska k f
oTpaxanach Ha BelcoTax 240+270 kM.

OCHOBHOIi BKJIaJ B MONIOLIEHUE PaJHOBOJIHBI C
gacroroit f ;. daer nuanason BeicoT oT 70 KM 10
Z,. Jns aTOro nuamas’oHa BBICOT

min0?

1 T
K(frin) = f2vdz =
( mm) 2C( fmin + fB)Zz[ i
o2 z,
= Nvdz, 6
8cnle,m(f, + fg)? ;[ ©

rie fg =1.4 MI'1 — rupouacrora snekrpoHos, f, —
IUIa3MEHHas YacTOTa JIEKTPOHOB, € M M—3apsi/] U Mac-
ca JIEKTPOHA, €, — AEKTPUUYECKAs IOCTOSHHAs, V —
4acToTa COYIapPCHUI IEKTPOHOB, Z, — BBICOTA HIK-
Heii rpanmibl noHocdepsl. U3 (6) cienyer, uto

2
N f . o+f

K(f. )=K(f.. — )| —min0___B | 7

( mln) ( man) NO fmin+ fB ( )
rae <N / N0> — CpelHee IO BBICOTHOMY AHMAIla30HY
ot 70 10 90 kM (manee — mpocTo cpeHee) 3HAYCHUE
N / No, N, —HeBo3MyllleHHOE 3HaUE€HHE KOHIIEHT-
palyH SJIEKTPOHOB.
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U3 (4) mpu f = f;,, momyuaem

PSS, f2

q(fmino):nl—zrn(;gM)eXp[_4K(fmin0)]’ (8)

e z, = Z,(frino)-
C yuerom (5) u (7) u3 (4) momydaem, 4to mpu
f= fmin

PSS, f 2 f
q(f : ):T] 1 "'min min
e IDnozrz(fmin)cz fminO
N\(f.  +f Y
xexp| 4K (f . )(— )| —min0 __B f | 9
p ( mln0)< NO >( fmin+ fB } ( )
IMonaras, uato q(fin) =0(fmn), 13 (8) u (9)
HAXOJIUM
B/2+1
z .
o _fmm :eXp[ZKO[L—lﬂzB, (10)
Zr fminO n°<’
forf )
rae n=<N/N0>1 n, = M , Ko = K(fminO)'
1:minO + fB

U3 (10) cneayeT oleHKa AT OTHOCHTEIBHOTO
BO3MYIIICHHSI KOHIICHTPAITHH JICKTPOHOB:

InB
n=n_{1+——|.
2K,

Pe3ynbrarel OlleHKH N Ui JTHEBHOTO BPEMEHH
npuseneHsl B Tabn. 2. [Ipu pacuere K, mcmons3o-

(11)

Tabauya 2. Pe3yabTaThl pacieTa OTHOCHTEIBHOI
KonueHTpanun 31ektporos N=(N/Ng)
B THEBHOE BpeMsl

frins MI'1t n n, A, %
17 110 1.07 2.7
18 120 114 50
20 141 128 9.2
22 164 144 122
24 1.88 160 149
2.6 215 1.78 17.2
2.8 244 1.96 19.8
3.0 2,77 2.15 215

Banchk npodunu N, u3 tabn. 3 u npodunu v, npu-
BeneHHble B [7, 8]. Ilpunumanocs, uto K, =0.75.
ITpu 2K,>InB wu3 (11) cirexyer Goxee mpocroe
BBIp@XXCHHUE IS N,

CIPABETMBOE [IPU OYCHB CHIIBHOM TOTVIOMICHHH 30H-
JUpyroLei BoiHbL. OTiare N_ OT N HE MPEBbILIACT
oumbku A =50 % (cm. Tabi. 2).

Ipu fi,/ frino —1=0; <1 u3 (11) Haxoaum

min0
nels]| Lt 2¥B 5 (12)
1+y;, 4K,

rne Yf = fB/fminO'

Pesynbrarel pacueTa N uist pa3iiuyHBIX 3HAUYCHUH
K, mpu B=25 &;=01 MIu, f ,,=1 MI'u
npuBeneHbl B Tabn. 4. M3 tabnuupl cienyer, 4To
B HouHoe Bpems (npu K, =0.05+0.10) Bo3mymie-
Hus N o u3mepenusam f ;. Moryt 6bITh 0OHApYHKe-
HBl JIUIIB TIpU N, =3+2. B mepexonHoe Bpems
cytok (K, cocraBsier necsTbie 1011 eMHHLBI) BO3-
MOKHO OOHapy»xeHne yBeiandeHus N, eciii oHo mpe-
BBIIIACT IECATKH NPOIIEHTOB. B 1HEBHOE Bpems Ipu
Ko, >1 u3 (12) nomygyaem

8
n=1+ :

1+
IMpu f;0=16 MIm, 6;=0.1 MI'u nmeem
Nopin =1.05.

W3 Tabn. 2 BUIHO, YTO B TEYCHHUE AKTHBHOI'O
IKCHIEPUMEHTA KOHIICHTPALUS SJICKTPOHOB B HU)KHEH
noHOoC(epe Moria yBEIUYUBATHCS B CPEIHEM
B 2.7 pasa. ['opusonransHbiii pasmep (paguyc R)
Obu1 He MeHbIe 560 kM, T. €. He MEHBIIIE PaccTo-
SIHUSI M@Ky HarpeBHBIM CTEHJOM U HOHO30HJIAM.
K yBenuuenuto N B pa3bl MOIJIO IPHBOJHUTH BBICHI-
NaHue 3JEKTPOHOB M3 MarHutocdepsl [27]. danee
OLICHUM NapaMeTphl 3TOTO MpoIecca.

5.2. OueHka mapameTpoB
BBICBHINAIOIIUXCS IJIEKTPOHOB

MeTtonuka OLEHKH MMapaMeTpoOB IOTOKA BBICOKO-
SHEPTUYHBIX 3JICKTPOHOB MpHBeacHa B [24, 25, 27].
[Toctynas aHaJOrM4HO, JUI U3MEHEHUS! CKOPOCTH
MOHHM3aLUH ( IMEeM

AQ=0q—0y=aN?—o,Ng,
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Tabnuya 3. [lapamMeTpbl NOTOKOB BBICHINAIOIINXCS 3JIEKTPOHOB

Z, KM Ng, M3 Oy, M-t Hp, M2t I, Br-m2 Pp, Br Ep, Jx Ky
70 210 0™ 8.4-10° 1.3.1077 6.3-10 6.3-10 0.13
75 4.10° 3.102 10’ 1.6-107 8.1-10* 8.1-10° 0.16
80 8-10° 10 1.3-10° 211077 1.1-10° 1.1-10° 0.21
85 2.8-10° 5.107% 8.2.10" 1.3-10°° 6.3-10° 6.3-10° 1.25
0 8-10° 2108 2.7-10° 43.10°° 2.1-10° 2.1-10° 43

Ta6fluua 4. MUHAMAJILHO 06HapymnMaﬂ OTHOCHUTEJIbHASA KOHUEHTPAIUA 3JICKTPOHOB B 3aBUCUMOCTH

OT HHTErpaJjibHOro K03 (pQUIMEeHTa NOrIoIeHHs

Ko 0.05 0.1 0.2 04 0.6 0.8 1.0 2.0 3.0
n 3.29 2.17 1.60 1.32 1.22 1.18 1.15 1.11 1.09
rae O — K03 HUIUCHT PEKOMOMHAIIMHN SJICKTPOHOB Pp
(nrmexcom “0" 0003HAYCHBI MAapaMETPbl HEBO3MY- Ky _F-

IIeHHOIT cpexbl). [lanee cuntaem, 4To oL = Oly. [Ipu
3TOM IIJIOTHOCTh IOTOKA SHEPTUU BBICHIIAIOIINXCS
yacrtull [24]

I1 = 2¢,AzAq =~ 2¢;Az01, N2 (n? =1), (13)

IIe € —dHeprusd, 3aTpayrBaeMas Ha OOUH aKT HOHU-
3allM1 HEUTpaIbHOU MOJIEKYJIbI, AZ —TONIIIMHA CIO0A
C IOMOJIHUTEILHON HOHU3ALIUEN.

Kak crenyer u3 (13), MIOTHOCTh MOTOKA BBICHI-
MAIOIINXCS SICKTPOHOB

I .
I, =— =2-"Az0,,Ng (n* -1),
€ €
rjie € — DHEPIHs EKTPOHOB.
MOHIHOCTB " SHEPrus BBICBINIAIOMIUXCS HaA I1JI0-
manu S, yactun 3a Bpems AT jarorcs cnejyio-
IMMMH COOTHOIIICHUSIMU.

P, =nI1S,, E, =P,AT.
3neck M; — K0d(D(OUIMEHT, YUUTHIBAIOIINI HEOIHO-
POIHOCTh MOTOKA YACTHII 110 TOPU3OHTAIH, €€ “ IIST-
HUCTOCTh”, TOUHEE, PPaKTaTbHOCTD [25].

Pe3ysbTaThl OLIEHOK OCHOBHBIX MapaMeTpPOB BbI-
CHIMAIONIUXCS U3 MarHUTOC(EPbI AICKTPOHOB TPH-
BeZeHsl B Tabn. 3. Cumranoch, uto € =35 3B,
£=100 k3B, Az=10 xm, S, ~7R*=~9.8-10" m’
(R=560 km), Ny =0.5, AT =1000 c. U3 tabm. 3
cnenyer, uro II, ~10" +108 M2 -cL.

VnTepecHo cpaBHUTH 3HaUeHus P, ¢ cymmapHoii
MOLIHOCTBIO PaJHoNepesaoux yctpoicts P, [
3TOT0 BBIYUCIUM KOIPPHUIMEHT TpUTTEpHOCTH [ 6, 25]

Pesynmbrarsl pacueta K, mpu P, =5-10° Br
TaKKe NpuBeseHsl B Tabu. 3. Buano, 4ro and z =
85+90 km K, =1.25+4.3. D10 03HauYaeT, 4TO MOII-
HOCTb CTUMYJIHIPOBAHHOTO PaIHON3ITyYEHUEM IIPOIIeC-
ca 6oJIblIIe MOIIHOCTH UCTOYHHKA, BHI3BABIIETO 3TOT
nporecc. EcrectBenno, uro mpu R =1000 kM
umeeM K, =5+17. 3nauenus K, npuseneHHbIe
B pabore [25], mocTHranu HECKOIBKHX JECSITKOB
U Ja)ke COTEH €IUHHUII.

6. O0cyxneHune

6.1. Bapuanuu MHY B KOHTpOJIbHBIE THA

B nHeBHOE M HOYHOE BpeMsl B HEBO3MYILIEHHBIX
ycaoBusx MHY 6puta 6iuska k 1.5+1.6 MI'm.
biu3ocTh 3HaYeHU B pa3HOE BPEMS CYTOK CBA3aHa
C TeM, YTO MHTETPajJbHbIH KO3QQHUIUEHT Mmoromie-
HUS paanoBoiH ¢ f.;,, yMeHbIIaeTcs mpUMEpHO
ot 0.75%0.08 B gueBHoe Bpemsa no 0.015+0.0015
B HOYHOE BpeMsi. OJHOBPEMEHHO C 3TUM B HOYHOE
BpeMsl yBEIIMYMBACTCS IPUMEPHO Ha TIOPSIOK (B pe-
3yJIbTaTe YMEHBIICHUS ITOTVIONICHHMS) YPOBEHb ITOMEX.
N3-3a >Tux ¢dakTopoB 3HaueHus ((f.;,) Omxuskum
B JIHEBHOE ¥ HOYHOE BPEMSI.

BO131 MOMEHTOB BpEeMEHH ITPOXOKICHHS COHEY-
HOTO YTPEHHETO W BEUEpHEro TEPMHHATOPOB, KOT/IA
KOHIIEHTpAIus eKTpoHoB B D-obnacti noHocheps
yKe CYIIECTBEHHO U3MEHSETCS, & BHICOTA OTPaXKECHHS
paguoBonuel ¢ f = f_; Omm3ka x 100 kM, 3HaUeHUs
MHY ymensmatoress npuMepHo 1o 1.2+1.3 Ml
Oto mpomomwkaeTrcs okonmo 2.0+2.5 .
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6.2. Bapuanuu MHY B Bo3MyIIeHHbIE THH

27 aseycma 2012 2. IlpumepHO uepe3 BpeMms
At =16 muH nocne BirodeHus credga “Cypa” f ;.
Hauaya yeenuunBathes ot 1.6 10 1.8 MI'. Drot poct
npozaoipkancs He Menee 15 muH. YBenmnuenue f
MOTIJIO OBITH BbI3BaHO yBenuueHneM NB 2 +2.5 pasa.

28 aseycma 2012 2. C 06:15 no 09:45 crenp
“Cypa” paboran B pexume [+30 mun; —30 muH],
T. €. B TeueHue 30 MUH OH H3JTy4ajl HEMOYTMPOBaH-
HYIO paJlMoBOJIHY, 3aTeM B TedeHne 30 MUH mMena
mecto nay3a. [lepssie Berutecku f;, Habmromammuch
B 06:16 u 07:01, 1. €. uepe3 1 u 16 mun nocne nep-
BOTO BKJIIOYCHHUS U MEPBOTO BBIKJIIOUEHHS CTEHAA.
Cnenymoouue 3HaAUYUTEABHO OOJIBIINE 3HAYCHUS
BermieckoB MHY ormevanuce ¢ 08:01 go 08:31,
a taoke B 09:16 u 09:46. MM cOOTBETCTBOBAJIU Bpe-
MeHa 3amnas3aeiBadus 16, 16, 1 u 1 MuH nociie BKIIIO-
YECHHS/BBIKJIIIOYCHHUST MOIIHOTO PaJHOU3IydCHUS.
[IponomxurensHOCTh BCIwieckoB AT H3MeHsIach OT
1510 30mun. Ipu f ;o =1.6 MI'nu f.;, =2.8 MI'y
BerieckaMm MHY cootBercTBOBasio yBennuenne N
npumepHo B 3.5 pasza.

C 12:00 o 12:30 nporicxo/uiia HACTPOMKA paano-
nepenaonmx ycrpoiicts. Habmonanocs HekoTopoe
yMmeHbmenue f..., CBSI3aHHOE C MEPEeX0oI0M HOHO-
cdeprl OT THEBHBIX K HOYHBIM YCIIOBHSM.

B unTepane Bpemenn 13:00-13:30 crenn uzimy-
YaJl HeMOIYIMPOBAaHHYIO BOJHY. MIMeno mecto yBe-
ymuyenne MHY or 1.5 no 1.8 MI't ¢ At =31 mun
n AT =15 mun. 910 yBenumuenue MHY 65110 BBI3-
BaHo yBennueHueM N Ha 30-+40 %.

Crnenyromuii 3ameTHbiii poct MHY ot 1.6 mo
2.0 MI'm umen MecTo B MHTEpBaie Bpemenn 14:01—
14:46. [Tpu >Tom 3HayeHue N yBenn4usiock npumep-
HO B 1.5 pa3za.

[locnenyromue BKIIOYEHHUS! CTEHA B HHTEpBAJe
Bpemenu 16:40-20:30 ne mpuBenH K 3aMETHBIM H3-
Menenusim MHY.

29 aseycma 2012 2. Haubonee cymiecTBeHHBIE
scrueckn MHY "aGmromanuce B 07:01, 08:01, 09:16,
09:31, 09:46, 10:16, 10:31 u 13:01. Yeemmuenuto f;,
or 1.6 no 2.8+3.2 MI'1 COOTBETCTBOBAJIO YBEIH-
yenue N B 3.5+4.5 paza. OTu Bo3MyILICHUS BO3HU-
KaJIH JIUIIb TI0CJIe BTOPOTO BKIIFOYESHHUSI MOIITHOTO pa-
nmuounsnydenus B 07:00. [locraTouHO yBepeHHO Ha-
Onronanach MEpUOAMUYHOCTH BeruieckoB MHU, me-
puoa T Obu1 Or30k K 60 MUH, T. €. K IEPUOAY ITUK-
noB HarpeBa ([+30 mun; —30 muH]). Berutecku MHY
B 12:01 (mo 2 MI'p) u B 13:01 (o 2.5 MTI'1) Obutn

BEIpaXKEHBI ciiabee, YeM Te, 4TO HaOIoJalluch B
uaTepBasie Bpemenu ¢ 07:01 o 10:31.

Harpes nonoctepsr ¢ 13:15 no 13:45 npusen k
yBenmyenuto f .. ot 1.4 1o 1.8 MI'n u k yBenuue-
uuto N npumepno B 1.5 paza. [Ipu stom At =16 muH,
AT =30 muH.

30 ageycma 2012 2. TlepBast cepusi SKCIIEpUMEH-
toB nipoxpoikanack ¢ 07:00 no 09:30. Crenn pabo-
tan B pexxume [+30 mun; —30 muH]. Berurecku MHY
ormeuanuck B 07:01, 07:31, 08:01, 09:01, 09:16,
09:31, 09:46 u 10:01. Xopomio BBLAEISICS MEPHOJ
T =30 MuH, T. €. cHauaja, B TEYCHHUE MEPBBIX ABYX
4acoB, peakiys HaOJroJanach Ha KaKI0€ BKIFOYE-
HUE W BBIKIIIOYCHUE CTEHJIa, TPOJOKUTENLHOCTD
peakIuy He mpeBbimana 15 MuH. 3ateM B HHTEpBa-
ne Bpemenu 09:01-10:01 peaknuu Ha BKIIOYCHUE
Y BBIKJTFOUCHUE HAJIOXKUIIHCh.

3navenus f.;, mocruramu 2.8+3 MI', a N npu
3TOM yBenunuuBajiachk B 3.5+4 pasa. PaGora cren-
na ¢ 10:00 mo 11:15 He conpoBok1aiach BCIIECKa-
mu f;,. IIpu 3TOM paboTanu TOIBKO Ba paguorne-
penaromux ycrpoiictsa ¢ PG =65 MBT B pexxume
[+5 muH; -5 MuH], a AMarpaMma HanpaBJICHHOCTH
aHTEHHBbI Oblna AByXJenecTkoBoi. Kpome Ttoro,
4acToTa pamruoBOHBI Oblia Beiie (6720 kI'1r), yem
B yTpeHHeM skcrnepumente (4785 MI'n). [To stum
e MPUYMHAM CIIAYIOIIUE TPU CEPUU SKCIIEPUMEH-
TOB B 3TOT JIeHb TAaK)K€ HE MPUBEIH K 3HAUYUTEIIb-
HBIM Beruteckam f;., a 3Haumt u k pocty N.

31 aseycma 2012 2. B 310 neHb BO3iCHCTBHE
Ha MOHOC(HEPHYIO TUIa3My OCYIIECTBISIOCH Pano-
BOJIHOM HEOOBIKHOBeHHOU mojisspusaiuu ¢ 09:58
no 10:59 B pexume [+1 mun; —1 mun] u ¢ 16:00
1o 19:45 B pexume [+15 mun; —15 muH].

B niepBoii cepun SxcriepuMeHToB yBenmdenue .-
oT 1.6 no 2.7 MI'y umeno mecto B 10:16, At =18 mun
u AT =30 mus. [Ipu stom N yBennuunace npumep-
HO B 3 pa3za.

B Teuyenue BTOpOH cepHM 3KCIIEPUMEHTOB CYy-
HIeCTBeHHbIe Bapuanuu f... He ObLIM 3aperuct-
PHUPOBAHBI.

1 cenmsabps 2012 2. Bee Tpu paauornepenaTyu-
Ka paboTanu CHHXPOHHO B MHTEpBajax BPEMEHHU
07:21-07:26, 07:30-07:33, 09:51-09:56, 10:00-10:10,
10:13-10:25 1 10:30-16:03. B unTepBaiax BpeMEeHU
07:33-07:39, 07:41-07:50 u 16:03-18:04 uznyyanu
TOJIBKO MEPBBIN U TPETUH paaronepenaTuuky. JJuar-
pamMMa HanpaBJICHHOCTH aHTEHHBI ObUIA MPH 3TOM
JBYXJICTIECTKOBOH. 3HaUMTeNnbHBIC BCIuleckn f .-

nmerm mecto B 07:46, 08:16, 08:46, 10:01-10:16, 10:46,
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11:16-11:31 u 11:46. XoTs pesXuM H3ITydeHHsI He ObLT
nepuonyeckuM, B BosmyuieHusx MHY vacTto BbI-
nemsuicst kBasunepuon AT =30 muH (Kpome HH-
tepBana 08:46-10:08). Ilepoe yBennuenne MHY
HaOTIOAI0Ch Yepe3 25 MUH ITOCIIe BHIKITIOUCHUS Ha-
TPEBHOTO CTEHA.

BxitioueHne MOIIHOTO pagroU3IIydeHus] B HHTEp-
Banax BpemeHu 13:25-14:01 u 14:19-18:04 conpoBox-
Janock otHocutensHo HeGonbmumu (0.2 +0.4 MI'n)
Bciuieckamu MHY. B nepBomM uHTEpBasie BpEMEHU
ObLT MPUMEHEH PEXUM H3JTyueHus [+6 Mun; —4 MuH],
BO BTOpoM — [+3 muH; —3 MuH]. B mocieanem ciy-
Yae 4yacTOTa PaaMOBOJIHBI Obula Onmska k 5fg =
6660+6780 x['u. BugHo, uTo yKa3zaHHbBIE PEKUMBI
He Opun 3 hekTnBHBIMU. KpymmHOMacIITaOHBIE BO3-
MYIIEHHS €CII U BOSHUKAIH, TO OBLIH OTHOCHTEIIEHO
CIa0BIMH.

2 cenmsabops 2012 2. Bee Tpu paamonepenaTdanka
paboTanu cuHXpoHHO B pexume [+30 muH; —30 MuH].
IlepBsoiit 3amerHslii Becmieck MHY wHabnronancs
B 06:16, T. e. npuMepHO 4epe3 16 MUH Tocie BKITIO-
YeHus HarpeBHoro crenaa. Cienyromue aBa BeIuiec-
ka Bo3HUKIM 4yepe3 30 u 60 MuH mocne mepBoro,
T. . ¢ nmepuopoM AT =30 mwun. Bapmanmn MHY
coctaBmiu 0.1+ 0.2 MTI'. 3HaunTENBLHBIE BCIUIECKU
MHUY umenu mecto B 08:31, 08:46, 09:31 n 10:31,
HeckobKo Menbine —B 10:46, 11:46, 12:46 u 13:46.
B 00oux ciyuasix BCIJIECKH ObLIM KBa3UIEPHUOIM-
YEeCKUMHU C IepruogoM T = 60 MuH, paBHOM MEPUOTY
[UKJIOB MOIIHOTO U3Ty4eHusl. BaskHO, 4TO BCIIecKn
MHUY ¢ ymeHbliaromencs: aMImInTy10i mpooinKa-
nuch u B uHTepBaiie Bpemenu 11:00-13:00, T. e. kor-
Jla HarPEeBHOW CTEHJ OBLI BBHIKIIOUYCH. Bo3MOXKHO,
YTO MOIIHOE PaJUOUIITYUCHHE MOCIYKUIO TPUT-
TepOM €CTECTBEHHBIX MpolieccoB ¢ T =60 MuH.
WHTEeHCUBHOCT MarHUTHOM OypHu mpu 3ToM Oblia
HEOOJIBIIION, HHIEKC Kp =2+3.

3 cenmsabps 2012 2. OcoOEHHOCTBIO TOM cepuun
9KCHEPUMEHTOB OBUIO TO, YTO CTEHJ M3JIy4al pa-
JIMOBOJIHY HEOOBIKHOBEHHOH MOJISIPU3ALMU U TOIBKO
B BEUepHEEe W HOYHOE Bpems. BaxHo Takxke, 4TO
MHTEHCUBHOCTh MAarHUTHOH Oypu B TeUCHHE BTOPOH
nosoBuHbI ¢yToK (¢ 15:00 10 21:00) 6bu1a HAUGOIB-
meit, K b= 5+6.

C 06:00 go 07:00 3nauenus f_;, OwbicTpo yBemu-
gunchk oT 1.3 g0 1.8 MI'u. [lanee, B TeueHue tpex
OmKaiIMx 4acoB, OHU (QIIYKTyHPOBaIH B Ipeesiax
1.8+2.1 MTI'n. Okono 10:00 naGnronanock pe3koe
nmageane MHY ot 2.1 1o 1.6 MI'1;, a 3aTrem B Teue-
HHUE TPEX YacoB ee MeJJICHHOe yMeHblieHue ot 1.6

mo 1.3 MI't. B unrepsane Bpemenu 15:46-16:01
frin =1.6 MI',aB 16:16 f_;, =1.8 MI'u. C 16:00
1o 16:15 crenn “Cypa” usnyyan B HEIpPEpHIB-
HOM pexxume. Bosmymenne MHY Bo3HuKIIO € Bpe-
MEHEM 3ana3asiBaHusa okoino 15 muH, AT =30 muH.
M3-32 OTHOCUTENIBHO HEMPOIOJKUTEIBHOTO BO3/ICH-
crBust (15 muH) Bo3mymienue f.;, ObulO cpaBHH-
tenbHo HebonbimMm (0.2 MT'n). Hecmotpst Ha aTo,
n=17+2.2 npu K,=0.4+0.2.

Berteck MHY Ha 0.2 MTI'1; B 17:16 cBsi3aH ¢ BKJItO-
yenueM crenaa (At=16 mun, AT =15+30 wmuH),
Ha 0.4 MTI'u B 17:31 1 18:01 — ¢ ero BBIKIIOUEHUEM
(At=16 mun, AT =15 mun). IIpu K, =0.1+0.2
3HaueHue N=2.2+3.4 npu BKIIOUYEHUU CTEHJIA
u n=35+5.7 npu ero BeIKJIIOUEHUH.

B unreprane Bpemenn 20:00-23:30 nabironanuch
kBazunepuonnueckue Bapuauuu MHY ¢ T =1 u.
He uckiroueHo, 9TO MOITHOE PaUOU3IYICHUE TI0-
CIIy’KHJIO TPUTTEPOM PUPOTHOTO Tpoliecca. B moc-
JICAHEW CEpUU DKCIIEPUMEHTOB CTEHJ padoTall B pe-
xume [+15 mun; —15 mun; +15 mus]. [Tpu stom
yBenuuuBaiack Ha 0.3 M1, a n=2.8+4.5.

4 cenmsabpa 2012 2. OcoOeHHOCTHIO HaOIOzIe-
HUHW B 3TH cyTku ObLIO TO, yTo OoT 00:00 mo 15:00
umena Mecto cabas maruutHas 6ypst (K., =4).
o sToit npuunHe B naTepBane Bpemenu 08:00-08:30
u 09:30-10:30 ormeuanuce Beruteckn f ;. or 1.5
1o 1.8 MI'n. Ilpu stom n=1.4 mna K, =0.75.

[Tocne BKIIOYEHUS MOIIHOTO PaJMOU3ITYUYEHUS
B 10:55, 11:40 u 13:40 ¢ BpemeHaMu 3ara3bIBa-
HUs OKOJIO 6, 6 1 16 MUH MMeNo MecTo yBeIHUIeHUE
MHY Ha 0.2+0.3 MI'n. [Ipu atom N =1.3+1.4 mis
K, =0.6. Peakuus Ha BBIKJIIOYEHHE MOILIHOIO pa-
JquousitydeHus Haomonanach B 11:31, At =16 muH,
AT =15 muH.

C 16:50 no 18:30 crenn paboTtanm B pexuMe
[+10 mun; —10 mun; +10 mun]. Yeennuenue MHU
Hadajoch Jumb B 17:46, T. . mociie MOBTOPHBIX
BO3JEHCTBHUI cepusiMH UMIYNbCcoB. CKopee BCero,
umen mecto >¢dexr Hakomnenus. Ipu stom f
yBenmuminack ot 1.6 mo 1.8 MI'u, n=2.2+3.4 mus
K, =0.1+0.2.

6.3. Bapmamum MHY
B MATHUTOBO3MYIIEHHBIE JTHU

5 cenmabops 2012 2. marauTHas Oypsi yCHIIMIACH.
B nnrepsane pemenn 00:00-15:00 3nasenus K =
4 +6. B pe3ynsrare MOBBIIICHHON MarHUTHON aKTHB-
HOCTH HIKHSI HoHOC(epa Obuta BozmytienHoi. C 07:00
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prnHO/WLlCWma6Hbl€ BO3M)YUeHUs 6 HUdICHEel uo%tocd)epe, BbI36AHHbIE 8030€liCMEUeM MOWHO20 HECMAYUOHAPHOZO...

1o 13:00 3pauenns MHY pocturamu 2.8+3.0 MI1,
MMENH MECTO OT/E/IbHbIC BCIUIecKu f ..

B untepsane Bpemenu 13:00-15:00 3navenus f;,

ObUTM OJIM3KKM K MUHUMAJIBHBIM. B BeuepHee BpeMs

fin TOCTENEeHHO yBennmumBanach or 1.4+15 no
1.6 MI'n. Takue 3HaYeHHS XapaKTEPHBI 1T HOYHO-
ro BPEMEHH.

6 cenmsabpa 2012 e. marHuTHOE TIONIE OBLIO 3a-
MeTHO Bo3MyuieHHbIM (K, = 4) maws ¢ 03:00
1o 09:00. Tem He MeHee HUKHSIST HOHOC(EpHI ObLTa
BO3MYIIICHHOM: CKa3bIBAIKCH MOCIeOypeBbie 3 hek-
Tol (cM., Harpumep, [28]). Cyrounsrit xon f, (t)
5 u 6 cents0ps 2012 r. B esaoM ObuLT 1O00CH.

Takum oOpas3om, BpeMeHHble Bapuaruu MHY
B KOHTpOJIbHBIE CyTKH 26 u 27 centsiops 2012 r.
CYIIECTBEHHO OTIMYAINCH OT aHAJIOTHYHBIX BapHa-
it MHY ¢ 28 cenrtsiops mo 4 centsiops 2012 r.
Kpowme toro, Beriecku MHY, kak npaBuiio, BO3HHKa-
JIM TIOCJIe BKJIFOUCHUsSI cTeH/1a (pexe Mmociie ero BhIK-
JIIOYCHHUSA) C BpEeMEHeM 3ama3fpiBanus 5+16 MuH,
AT =15+30 wmuH. [TogoOHbie 3¢ dhexThl HAOMIOAA-
JUCh HAMU M paHee NMpPU UCIONb30BAHUU JPYTUX
METOOB auaruoctuku [14-25].

Bce aT0 mo3BONSIET YTBEPKIATH, YTO MOIIHOE
HECTALMOHAPHOE PaJuOU3NydeHHE ACKaMEeTPOBOIO
JIMarna3oHa MPUBOJIUT K BO3HUKHOBEHHIO KPYITHOMAC-
mTabHbIX (paguyc He MeHee 560 kM) BO3MYIIECHHH
B HIDKHEW HoHoc(epe. XapakTep BO3MYIIEHUH,
COIIPOBOKAAIOLINX BO3JCHCTBHE MOIIHOTO Paauo-
W3Iy4YeHUs] U MarHUTHBIE OypH, B 1I€JIOM MOT00EH.
3TO MOXET 03Ha4aTh, YTO MOIIHOE PaTHOU3ITyde-
HHUE BBICTYNAET TPUITEPOM Psizia MIPOLIECCOB B CHC-
Teme 3ANUM, mogoOHBIX TEM, YTO UMEIT MECTO
B €CTECTBEHHBIX YCIIOBHSX.

[IpocTpaHcTBeHHOE pacrpeenieHue KpymHoMac-
Ta0HBIX BO3MYIIICHUH B HUKHEH HOHOC(epe OyaeT
MPEACTaBICHO B Apyroi pabore aBTopa.

3aMeTHM, YTO BOJIHA HAKaYKA HEOOBIKHOBEHHOM
MOJISIPU3AMK UCTIOJIb30Ballach TOJIbKO 31 aBrycra
u 3 censiOpst 2012 1. v ML HA HEOONBIINX UHTEP-
Banax BpeMeHH. [losTomy 3aBHCHMOCTH 3¢ eKTOB
OT NEPEMEHBI MONAPU3aLMU He 0OHapyKeHa.

6.4. Cxema B3auMoOIeiicTBHA MOICUCTEM

Cxema B3auMoOAeNCcTBHA IToacucTeM B cucreMe 3ANUM
MpeICTaBIseTCs ciemyronieit. IIpru BKIIOYeHUN/BbI-
KITFOYEHUU MOITHOTO PaJIMOU3ITyYeHUs] Ha BBICOTAX
nuHamo-obnactu norochepsr (z2=100+150 xm)
TeMmIeparypa U KOHIICHTPAIUs DJICKTPOHOB CKad-
KOOOpa3HO YBEIWYMBAIOTCS/yMEHBINAIOTCS B 2 +3

n 1.4+1.7 pa3a COOTBETCTBEHHO. Takum xe o0Opa-
30M H3MEHSIETCSl MPOBOJUMOCTh G; MOHOC(EpHON
TUIA3MBbl, BBI3bIBAs BO3MYILICHUS] TEOMAarHUTHOTO TOJIS
Y DJICKTPUUYECKOTO NOJIS HOHOC(EepHO-MarHuTocdep-
HOT'O IPOUCXOXKJICHHs. B pesynbrare ynapHoro Bo3-
JICWCTBUS Ha OJIHY U3 MOJICHCTEM HapyIlaeTcs CJIo-
KUBIICECs] B3aUMOJIEHCTBHAE MEXy MOHOC(hepoi
u MmarauTocdepoii. [Iporcxomut nepepacrpeaencHue
BBICOKOOHEPTUYHBIX AJIEKTPOHOB MO MHUTY-YTJIAM.
MexaHu3MBbl nepepacipeeseHusi YacTUll 00CyxK-
narorcst B paborax [24, 27]. OnpenencHHasi 4acThb
AJIEKTPOHOB BBICHINACTCS U3 MarHuTocepsl (Tousee,
W3 BHYTPEHHET0 PaIMallIOHHOTO TI0sica B MarHuTocde-
pe) B uoHochepy (Boicothl Z = 70+100 km). DHeprus
AIIEKTPOHOB, HOHU3UPYIOIINX HEWTPAIIBI HA BHICOTAX
HIDKHeH moHocdepsl, coctarisier nopsiaka 100 koB
(cm., Hanpumep, [28]). Tak BO3HHKAET B3aWMO-
JelicTBre noHochepa —MarauTocdepa —HoHOCEPHI.

Jlob6aBuM, 4TO B HOYHOE BpeMsi aOCOJIIOTHBIC
BO3MYLICHHSI G; OTHOCHUTEIBHO HEOOMbILINE. TO CHU-
*aeT 3 PEKTUBHOCTD OMMCAHHOTO BBIIIE MEXaHU3-
Ma B3aMMOJEUCTBUS MOACUCTEM B cucteMe 3AUM,
9TO M HAONIOAAJIOCh B AKCIIEPUMEHTAX.

MexaHu3M yZapHOTO BO3AEHCTBUS OOBSICHSAET
HabmronaBmmiica 3¢dext nepekmoueHus. IPQexrt
HAKOIUICHUs! CBSI3aH C MHEPLUOHHOCTBIO CUCTEMBI,
C KOHEYHBIM BpEeMEHEM, HEOOXOOUMBIM JISl mepe-
pacrpenesieHus] SHEPTUYHBIX IEKTPOHOB 110 MUTY-
yoiaM. D¢ dexT ucuepnanus 00ycI0BIEeH KOHEYHOC-
THIO YHUCIIA 3JIEKTPOHOB, HAXOASIUXCS B KOHYCE
NOTEPh, MO0 KOHEYHOH MPOLOJIKUTEIBHOCTHIO
BCIBIIIKK BBICHINIAHUN TPU yAapHOM BO3ACHCTBHU
Ha cucremy 3ANM.

Takum 00pa3oM, pe3ysIbTaThl HACTOSIIEH pabOThI
XOPOIIIO COTMIACYIOTCS C pe3yJIbTaTaMu 0oJiee paHHUX
WCCIICAOBAaHUN W MOATBEPXKIAIOT CIACJaHHBIC paHee
BBIBOJIBI. JIJIs1 IOCTPOCHUS KOJIMYECTBEHHOW MOJICIH
B3auMoJeiicTBus noacucteM B cucteme 3AVM npu
HarpeBe HOHOC(EPHOM TIA3MBI MOIITHBIM PAIHOU3ITY-
YeHUeM TpeOyIoTCs, OOHAKO, JallbHEHINE KCIIepH-
MEHTAJIbHBIE M TEOPETHYECKUE HCCICAOBAHUS.

JobaBumM, 4TO B psife ciyyaeB BO BPEMEHHBIX Ba-
puammsx f.;, (t) Beuemsuics nepuon T =1 u. Ecim
TIEPHO/T [IUKJIOB HATPEBHOT'O CTEHJIA COBIAAN C 3THM
HEPUOIOM, UMEJI0 MECTO yCHIIeHHE BCIuieckoB f .
[lo-Bumumomy, T =1 49 sBIsAeTCA XapaKTEpPHBIM Iie-
puonoM B cucteme 3AVIM. Ckopee Bcero, OH HE sIB-
JSieTCs. YHUBEPCAJIBHBIM, @ €ro BEIMYHMHA CBsI3aHa
¢ MecropacnonoxenueM crenza “Cypa”. [lonbitaem-
sl BBISICHUTB IIPUPOLLY MpolLiecca ¢ nepuogoM T =1 u.
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N3BecTHO, 9TO BBICOKOPHEPTUYHBIC SJIEKTPOHEI
B TCOMArHUTHOM TI0JIC OCYIIIECTBIISIIOT TPY BU/IA JIBH-
JKEHHS: TBUYKCHHUE TI0 CITUPATA BOKPYT MATHUTHOM CH-
JIOBOW JIMHUM, IBWKEHHUE BJI0JIb TOW JIMHUM MEXTy Mar-
HUTHBIMH 3€pPKajIaMH 1 Apei() B ONEPEUYHOM I10 OTHO-
MIEHUIO0 K MATHUTHOM CUJIOBOW JIMHUM HarpaBJIeHUH.
CkopocTb npeiida aercst U3BeCTHOU (HOPMYIION:

VB,B
o -cl72e]

HJ'IH JUITIOJIBHOI'O MArHuMTHOI'O ITOJIA C I/IH,HYKLII/Ieﬁ
B=B,(Re/R)’ :
=5y E CIipaBCUIMBa CJICAYIOIIas OLCHKA.

B

|VB|z3E:3
R ReL

rae Rg —paanyc 3emnu, R—paccrosHue oT neHTpa
3emu 10 BEpPIITUHBI CHIIOBOHM nuHMH, L = R/ Re —
napametrp Mak-WUngeitna. s Moayist CKOPOCTH
Ipeiida nMeeM OLICHKY

_ 3 _ 3%

== -0 (14)
eBR  eB,R.

U
Jns mecropacnonoxenus crenaa “Cypa” L =2.4,
B, =5-10° T. Torma u3 (14) npu € ~100 ¥3B mo-
TyunM gy =5 km/c. Ilpu avHe TpaeKTOpHy (MarHUT-
HOI mapayutenu Haja crenaoMm) | =20000 kM nMeem
BpeMs jipeiida

Ty =1/ =1.1 u.

Taxkum oOpazoM, momydaeM, 4to mpu € =100 B,
Tg =T =1 u. Ilepuon T neHCTBUTENBHO ABIAETCS Xa-
paxTepHbIM Ui cucTteMbl 3AVIM, oH paBeH nieprony
npeiida 3MeKTPOHOB BOKPYT 3eMIIM HAJ| CTEHIIOM
“Cypa”.

7. BoiBOOBI

1. Pa3paborana MeTonMKa OIEHKH U3MEHEHUI KOH-
LEHTPAIMH JIEKTPOHOB B HIDKHEH HoHOChepe (BbICO-
el ~70+90 kM) no Bapuanusm MHUY. ITokazano,
YTO METOJMKA IT03BOJISIET OOHAPYKUBATH U3MEHEHHUS
N mopsinxa 10 u 100 % B gHEBHOE M HOYHOE BpeMs
COOTBETCTBEHHO.

2. ObHapyxeHo yeenmueHne MHY nHa 1+1.6 u
~0.2 MI'1; B 1HEBHOE M HOYHOE (BeuepHee) BpeMsi
COOTBETCTBEHHO, BBI3BAHHOE BO3JCHCTBHEM Ha HOHOC-
(epHyI0 M1a3My MOIIHOTO PaJIUOU3ITyYCHHUs CTEH A,
yaaneHHoro npuMepHo Ha 560 kM or Mecra jauar-
Hoctukd. Takum uzmenenussMm MHY cootsercTBOBa-

JI0 yBEJIMUYEHHE KOHLEHTPALUH SJIEKTPOHOB B Cpel-
HEM B HWXHe# noHochepe ~2+3 u 1.2+1.9 pa3
B JIHEBHOE U HOYHOE BPEMSI COOTBETCTBEHHO.

3. Hanbonbume yBemmaenns f.;, (Ha 1.4 +1.6 MI'm)
u N (B 3.5+4 pasa) Bo3HuKanu rmpu padbore cTeHaa
B HEMPEPHIBHOM pexkume wiu aauHHbIME (30 MUH)
HMIYJIbCaMHU Ha HU3KOM 4actorte (4785 MI'n) mpu
OOBIKHOBEHHOH MOJIIpU3aLU PAJHOBOJIHBI B JHEB-
HOE BpeMs.

4. Peaktuisi cpenbl Ha BO3ICHCTBHE MOIIHOTO He-
CTaIlMOHAPHOTO PAJANOUIITYYCHHS Yallle BCero HabIro-
Jlanach C BpeMEHEM 3ara3/blBaHus OKoo 16 MuH,
pexe — ¢ BpeMeHeM 3anasaeiBanus B 1 u 31 mMuH.
B oTmenbHBIX citydasix peakinus cpelbl BO3HUKANA
HE NIPY MEPBOM BKIIIOUECHUH CTEHAA, T. €. UMEN Me-
cTo 3 PeKT HAKOTIIICHUS.

5. B psane cnydaeB Becrmecku MHY Bo3amkanu
KaK MIPY BKJIFOYCHUH, TaK U IIPH BHIKIIIOYEHUH MOIII-
HOTO H3JIy4eHHs, T. €. uMell Mecto 3ddext mepe-
kirodeHust (3Kt yrnapHOro BO3ACHCTBHSA).

6. Yame Bcero mpoIoKUTENBHOCTh BCIIECKOB
MHUY (1 KOHIIEHTpAIIMH AIISKTPOHOB) ObLIa MEHBIIIE
JUTUTEITIHOCTH CEPHU IIMKJIOB BKITFOUCHUE/BBIKITIOUE-
HHE, T. €. UMeJ MeCTO 3 heKT ncuepnanus (3ddexr
YAapHOTO BO3MYIIEHHS CHCTEMBI).

7. HaGmonaemsle Bosmymenust f.,. u N, ckopee
BCEro, 00BSCHSIOTCS yIApHBIM BO3JICHCTBUEM HA CHC-
temy 3AUM nnuTensHBIX UMIYJIBCOB PaJAHOU3IY-
YCHUs, B3aUMO/JICHICTBUEM TIOJICHCTEM B ATOH CHC-
TeMe, IPUBOASIINM K BBICHIIIAHUIO BBICOKOIHEPIHY-
HeIX (~100 K3B) 57eKTPOHOB M3 MarHUTOCQEPHI
B HIOKHIOIO HOHOC(hEPY.

8. Xapakrep BO3MyIeHHI B HWXKHEH nMoHOC(e-
Ppe, CONPOBOXKIAIONINX BO3JICHCTBUE MOIITHOTO PAINO-
Y3ITyYSHHS U MarHUTHBIE OypH, B II€JI0M TIOA00eH. ITO
MOXKET O3Ha4aTh, YTO MOIIHOE PaJHOU3ITyUYeHUE BhIC-
TyIIaeT TPUITEPOM psijia poLieccoB B cucteMe 3ANM.

Agrop 6maromapen B. JI. ®pomnosy u I'. I1. Kompaxo-
By 3a o0OecmedeHne paboOTHl HarpEeBHOTO CTEHIA,
corpyaankam MU3MUPAH 3a HenpepsiBHOE ByHK-
[IMOHUPOBAHNE HOHO30H/Ia U PEIICH3EHTY 3a PsJI 10-
JIE3HBIX COBETOB.
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JI. @. Yopuozop

XapKiBChKUIT HAI[IOHATBHUH YHIBEPCHTET
imeni B. H. Kapazina,
1. CBo6omy, 4, M. Xapkis, 61022, Ykpaina

BEJIMKOMACIITABHI 35YPEHHS B HUKHIN
IOHOC®EPI, BUKJIMKAHI AIC€IO ITOTYKHOI'O
HECTALIOHAPHOI'O PAIIOBUITPOMIHIOBAHH

AKTyaJIpHICT poOOTH 00yMOBIICHA HEOOXIIHICTIO BUBUCHHS
BenmukoMaciuTabHux (~ 560 kM) 30ypeHs y HIKHil ioHOChepi,
SIKi MOXKYTB OYTH Pe3yJbTaToOM B3a€MOZIT MIICUCTEM Y CHCTEMI
3emins —atmocepa —ioHocepa —marnitochepa. o Tenep moc-
JIJDKYBJIUCh B OCHOBHOMY €(DeKTH, 1[0 BUHHKAIOTh Y MEKaxX Jjiar-
pamMu cripssMOBaHOCTI aHTeHH. []1s1 30ypeHHst ioHochepHOT ria3-
MU BUKOPHCTOBYBaBCs HarpieHui credn “ Cypa” (m. Hikwiit Hoe-
ropos), A AiaTHOCTHKU BHHHKAIOYHX 30YpeHb — i0HO30H]
(M. MockBa). BcTaHOBIIEHO, 1110 BMAKAHFHSI/ BUMHUKAHHS CTEHITY TIPH-
3BOJIAIIO JI0 3POCTAHHS MiHIMAITBHOI CIIOCTEPEKYBaHOT YaCTOTH Ha
ioHorpamax Ha 1.21 1.6 MI'uy HiYHHii Ta ICHHHI Yac BiZMOBITHO.
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JI. @. Yepnoeop

3pOoCTaHH Li€l YaCTOTH 3yMOBJICHO 3pOCTAHHSIM MOTTHHAHHS 30H-
JIYE0UO1 PalioXBIITI BHACIIJOK POCTY KOHIIEHTpANi] eJIEKTPOHIB
y HIDKHIN i0HOCdepi. OcTaHHe, HAWIMOBIPHIIIIE, € HACIIIKOM BUCH-
manHs BucokoeHeprifaux (~ 100 keB) erekTpoHiB i3 Marsitoche-
P B HIDKHIO ioHOC(hepy. OLiiHeHa I'yCTHHA TIOTOKY €JIEKTPOHIB CKITaia
mock omusbko 107 +108 M2 ¢ IligTBepmKeHo icHYBaHHS
eexTiB HaKOIMYEHHS, IEPEMUKAHHS i yapHOTO 30ypEHHI.

L. F. Chernogor

V. Kazarin National University of Kharkiv
4, Svoboda Sq., Kharkiv, 61022, Ukraine

LOWER IONOSPHERE LARGE-SCALE
DISTURBANCESCAUSED BY POWERFUL
NON-STATIONARY RADIATION

Therelevance of thisstudy isdueto the need of studying large-
scale (~ 560 km) disturbancesin the lower ionosphere, which

can be due to coupling among the subsystems in the Earth-
atmosphere-ionosphere-magnetosphere system. Until recent-
ly, the effects arising within the antenna beam have mainly
been studied. The Suraheater near Nizhny Novgorod was used
to stimulate disturbances in the ionospheric plasma, and the
ionosonde near Moscow city was used asadiagnostic facility.
The heater turn on/off resulted in an increase of 1.2 to
1.6 MHz in the minimum observable frequency in the iono-
grams during the night and day times, respectively. Thisfre-
guency increaseis caused by anincreasein absorption of soun-
ding radio waves due to an increase in the lower ionosphe-
re electron density. The latter is probably due to energetic
(~100 keV) electron precipitation from the magnetosphere
into the lower ionosphere. Electron flux estimates are of the
order of 10" +10® m™2.s™%. The accumulation, switching
off/on, and impact effects have been proved to exist.
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