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OB HUCIIOJIb30BAHUM BBICOKHUX YACTOT B METEOPHOM PAJTMOJIOKALIMA

B crathe paccmaTpuBaeTcs BO3MOXKHOCTh HCIIOJIB30BAaHUSI BBICOKHUX YaCTOT JUII METEOPHBIX
PaaNOIOKAIIMOHHBIX HAOIIO/IEHUN U IEPCIIEKTUBBI, KOTOPBIE OTKPBIBAIOTCSI B ’TOM ClIydae.

Kax m3BectHO [1], OTpaKEHHBIH OT METEOPHOIO Clie/ja CUTHAI HECET B ceOe pasHOOOpa3HYIO
MH(OPMAIIHIO O CBONCTBAX METEOPHBIX YacTHIl M aTMOcdepbl. OH MO3BOJIIET ONPEICIIUTh XapaKTe-
PUCTHKU METEOPHOTO paJMOKaHaja CBS3HM, CKOPOCTh JBUKEHHS YaCTHUIBl B BEPXHUX CIIOSIX aTMO-
cdepbl, cKopocTh Apelida MEeTeopHOro ciaena u T. 1.

Ha ocHOBaHMU 3aBUCHMOCTH MOUIHOCTH CUTHAJIA, OTPaXEHHOTO OT METEOPHOTO cjiesia OT Yac-
TOTHI [2]
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MO’KHO 3aKJIFOUUTH, YTO € €€ MOBBILIEHUEM 3aMETHO YXY/IIAIOTCS YCIOBHS PaJUOIOKaILlU METEOP-
HBIX OTPAKECHUM.

Ha puc. 1 cxemaTH4HO NOKa3aHbl IPUMEPBI IPUMEHEHUS PA3JINYHBIX YacTOT B 1uana3zoHe 20 —
60 MI'y, Tak UM MHAYE UCIIOJIB3YIOIIUX OTPAXKEHUE OT METEOPHBIX CIIEJIOB.
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CHu3y 3TOT AMAIa30H OTPAaHUYEH OTPAXKEHUSMH PaMOBOJIH OT HOHOC(HEPHL. DTO sIBIEHUE UC-
MOJIb3YEeTCs JUIsl JAIbHETO PaclpoCTpaHEHHs] KOPOTKUX BOJIH, HO JUISl METEOPHOM paJlnoJIOKalluu
MHTEHCUBHBIA CHUTHAJ, OTPaXEHHBIM OT MOHOCQEPHI, npeacTaBiser coboil nomexy. Kpuruueckas
9YacTOTa MaKCHMyMa MOHHU3AIlMH, KaK MpaBmio, He mpesbimaer 11 — 13 MIy, a npu HaKIOHHOM
30H/IMPOBAaHUM HAOIIOAAI0TCS OTPAXKEHHsI OT HOHOC(EpH! Ha yacToTax BIIOTh 10 30 — 35 MTy.

YuuTbiBas U3JI0)KEHHOE U UCXOJS U3 TOTO, YTO OTPAXKEHHE OT METEOPHBIX CJIEN0B Haubosee
3¢ (HEKTUBHO HAa METPOBBIX BOJIHAX, CIEAYET OTMETHTb, YTO OOJBIIMHCTBO CYIIECTBYIOLIMX MeTe-
OpHBIX paZapoB pabOTalOT B METpOBOM jauamna3oHe BoiH. Hampumep, cucrema MAPC (Xapbkos,
XHYPD) — 31,1 MI'y; pamuoxomiuiekc BETA (XaprskoB, XHYPD) — 36,9 MI'y; paaronokamnuoH-
HBI aBTOMaTu3MpoBaHHBIN KomIiuieke KI'V-MS5S (Kazawp) — 32,5 MIy; SkiYMET; Wnnwniickuii
kocmuueckuit nientp Vikram Sarabhai — 32,25 MTy; RISH, (Yuusepcuter Kuoro, Snonus) —
46,5 My [1].

OpHaKo 1Mo MHOTOJIETHEMY OIBITY METEOPHbIX HaOmoaeHui B banaknelickom reopu3ndeckom
KOMIUIeKce XapbKOBCKOIO HallMOHAIbHOrO yHuBepcutera paauodnekrpoHuku (BI'K XHYPO) na
yacrorax 30 — 36 My, 4aie Bcero JieToM, B THEBHOE BpeMs (PUKCUPOBAJICS 3HAUUTENbHBIN ypo-
BEHb MOMeX, OOYCIJIOBJIEHHBIM CUTHaJaMH BO3BpaTHO-HaKJIOHHOroO 3oHaupoBanus (BH3). Orto sB-
JIHHE MOXET OOBSICHATHCS MOBBIIIEHHOM akTUBHOCTHIO COJHITA.

Uto kacaercss MaKCUMAJIbHO TPUMEHUMOM 4acTOThI, TO 3/1€Ch YETKOM rpaHulbl HeT. [To mepe
YBEJIMUEHUS 4aCTOThl YPOBEHb OTPAXEHHOI'O CUTHAJIA YMEHBIIAETCS B COOTBETCTBUM C (1), HO He
rcye3aeT nojHoCThIo. Tak, ['mobabHast ceTh METEOpPHBIX HaOMI0IeHNU ucnoib3yeT TB u pamno-
BelIaTeNbHbIC CTAaHIINH, paboTaronue Ha yactorax g0 100 — 120 MTy [3], a paguomtoOuTenu ocy-
LIECTBIISIIOT CBSI3b YEPE3 METEOPHI Aake Ha yactote 144 MTy.
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B pa3Hoe BpeMmsi ObuTH OIMyOJIMKOBAHBI TaHHBIE O TOIMBITKAX METEOPHBIX HCCICAOBAHUN Ha eIé
Oonee BbICOKHX 4YacToTax: B 1964 r. Ha wacrore 300 My I'punxay u Yorkusc [5], B 1965, 1966 r.
OBaHc Ha yacrore 440 MIy [5]. IHTepec Kk METEOPHBIM HCCIEIOBAHUAM pajapaMU HEKOTE€PEHTHOIO
paccestHust O0JIBIION MOITHOCTH U ¢ OombIioi aneptypoit (HPLA) mposiumu Philip J. Erickson (pamap
MuwuuictoyoH, yacrota 440 M1 y) [6]. [Toutn 0JHOBPEMEHHO METCOPHBIC HAOIOACHUS ITPOBOIIINCH HA
Jlxukamapka (Chapin u Kudeki, 1994, 1994) [7] u B Apecu6o (Zhou u ap., 1995 [5]).

PaccmoTpuM, Kakue npenMyIecTBa JaéT UCIOIb30BaHUe 0oJiee BHICOKUX YacToT.

Bo-niepBbIX, Mpu MOBBIIIEHUH paboyeil 4acTOTHl CYIIECTBEHHO CHHKAETCS YPOBEHb IOMEX.
Kaxk cnenyer u3 [4], npu noBsiieHnr 4acToTsl B 5 pa3 (ot 30 qo 150 MIy), ypoBeHb MPOMBIIILICH-
HBIX TIOMEX, KOTOPbIE SIBJISIOTCS ONMpPENESIONIMMHI B 3TOM JUAaNa30He YacTOT, CHUYKACTCS TaKKe B
ISTh pa3. YPOBEHb KOCMUYECKHUX U aTMOC(HEPHBIX TIOMEX TOXKE yMEHbIIaeTcs [4].

Bo-BTOophIX, A Gojiee BBICOKMX YacTOT MEHee BEpOSITHO CBepXJajbHEee paciHpoCTpaHEHue,
CBSI3aHHOE C MOHOC(EPHBIMHU U TPOMOCHEPHBIMU AHOMATHSIMH. JTO CHIXKAET BO3MOXKHBIE HEPEry-
JISpHBIE TIOMEXH OT YAAIEHHBIX PaIMOIEKTPOHHBIX CPEJCTB.

B Tperhux, yem BEIIIE YAaCTOTa, TEM MEHBIIIEC pa3Mephbl AaHTCHH, MEHBIIEC 0a3bl U PACCTOSHUS
MeXy dJIeMeHTaMH (a3MpOBaHHBIX AHTEHHBIX PEIMIETOK. DTO yJCIIEeBIseT KOHCTPYKIIMU U MIPH He-
00XOMMOCTH TIOBBIIIAET MOOMIIBHOCTh KOMILJIEKCOB.

B ueTBEpTHIX, IPH HCTOIB30BaHUH 00JIee KOPOTKUX BOJIH YMEHbINAIOTCA pa3Mepsl 30H OpeHe-
151, GOpMUPYEMBIX Ha METEOpHOM ciezie. Kak M3BeCTHO, OCHOBHOW BKJIAJl B BEJMUMHY IPUHUMAE-
MOTO CHTHaja BHOCUT y4aCTOK METEOPHOIO cjie/la, HaXOSIIUIICS Ha TAKOM PacCTOSHUU I OT TOY-
KM KacaHus, B Ipejesax KOTOPOro pa3HOCTh XOAA JIy4ei He MPEBBIAET IMOJIOBUHBI JUIMHBI BOJIHBI
A, T. €., nepBast 30Ha @peHes, pa3Mepbl KOTOPOU ONUCHIBAIOTCS BHIPAKEHUEM

Lp ~-/rh. (2)

Tunuunas BoJIHOOOpa3Hasi KapTHHA aMIUIUTYIHO-BpeMEHHOH xapaktepuctuku (ABX), Ha-
OmofaeMasi Mpu METEOPHOM JIOKALMHU, KOTOpasi CBA3aHa C MOCIEeI0BATEIbHBIM BKIIOYEHUEM B MPO-
LIECC OTPAKEHUSI HEUETHBIX U YETHBIX 30H DpeHersi, MO3BOJISIET ONPEAETIUTh CKOPOCTh METEOPHOM
gacTulbl [2]. YMeHblIeHHe pa3mMepoB 30H DpeHens MO3BOJIUT TOYHEE ONPENEISITh MAKCUMYMBI U
MUHUMYMBI ¥, COOTBETCTBEHHO, CHU3UTD MTOTPEIIHOCTh B ONPEIEICHUN CKOPOCTH.

Kpome Toro, Ha Gojee BBICOKMX 4YacTOTaX MOSIBISETCS BO3MOXHOCTh HAOIIOAATh €€ OHO
MHTEPECHOE METEOPHOE SIBJIEHHE — TaK Ha3bIBAEMOE I'OJIOBHOE 3X0. JTO CBOEOOPA3HBIN «CI'yCTOK
MOHM3aLUN», Kak Ha3Bamu ero I1. Muinman u J[. Mak-Kuniu, oqHu U3 nepBbIX OOHapy>KUBIIME
9TO sIBJIEHHE. VICTOYHUK TOJIOBHOTO 3Xa JABUXKETCS BMecTe ¢ MereopoM. MmmuiMan u Mak-Kunnmn
rojlarajiy, 4ro NPUYMHOM ero o0pa3oBaHMs SBISETCS MOIIHOE YJIbTPa(HOIETOBOE H3Iy4YEHUE
yIapHO! BOJIHBI, CO3/IaBAa€MOM METEOPHBIM TeIoM. Jlpyrue uccieaoBarenan 00ObsICHIIN 3TO SIBJICHHUE
TEM, 4TO MPH ONPENIETICHHBIX YCIOBHSX Iepe]l METEOPHON YacTHUIlel 00pazyeTcs TaK Ha3bIBAEMBbIH
CJION B3aMMOJEMCTBUSI, B KOTOPOM IMPOUCXOIUT B3aUMOJICHCTBUE OTPAKEHHBIX, UCHAPSIIOMIUXCS U
Haberaromux Moyiekyi. B mo0om ciydae, roJIoBHOE 9X0 MeTeopa MpeCTaBisieT 3HAYUTEIbHbIN Ha-
yuHbIl uHTepec. Hanpumep, HabitonaeMble OTpakKeHHsI OT TOJIOBHOIO 3XO METEOpa C IMOMOIIBIO
panapa obceparopuu Apecu6o B [Tyspro-Puxo (430 MIy) n03BONSIOT U3MEPSTh CKOPOCTh METEO-
pa, MepeceKarouiero riaaBHbli U OOKOBBIE JIETIECTKU auarpammbl HampasieHHocTd ([IH) anTenHoM
cucremsl. [lo yrBepxkaeHuto [5], mporenypa oueHb 4yBCTBUTENbHA K (hopme [TH.

Cpenu myTeil COBEpLICHCTBOBAHUS CPEACTB M METOJIOB METEOPHBIX PaJMOJIOKAllMOHHBIX Ha-
Onmto/IeHuH, KOTOphIe B MepcreKTuBe Mo3BosIT nmocTaBuTh bI'K XHYPD B onuH psia ¢ Beayummu
Hay4YHBIMU LIEHTPaMH 10 U3yYEHUIO0 METEOPHBIX SBJICHUHN, TAKUMHU Kak Apecn6o, MUICTOYH U Ap.
(puc. 2), ObIT MPEeIyCMOTPEH aHAIU3 BO3MOXKHOCTH PabOTHI Ha 0ojiee BHICOKMX YacTOTaxX M Ha He-
CKOJIBKHX Pa3JIMYHbIX 4aCTOTaX OJJHOBPEMEHHO [1].

Jnis pemieHns Bompoca o 11es1ecoo0pa3sHOCTH UCCIIEJOBAHUS METEOPHBIX SBICHUH Ha 4aCTOTax
100 — 160 MIy ocenpro 2011 1. B BI'K XHYPD 6butn ipoBeIeHBI SKCIIEPUMEHTATIBHBIE HCCIIEO0-
BaHUS.
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[Tockonbky B pacnopskenun BIK — — ?ﬁij
XHYPD moka HET JOCTAaTOYHO MOIII- % pecTpom 7N
HOTO MepefaTyuka, padoTaroIlero B

YKa3aHHOM JIMala3oHe YacToOT, ObLIO Munncroyw
pEIIEHO BOCIIOJIb30BAThCA U3ITyYEHU- \ .

eM TepeaTyiKa HCCIeI0BaATENbCKOr0 fypegubo
KoMIUlekca HannonanbHOro TexHuye-
ckoro yHusepcurera «XIIM». Kowm-
IUIEKC pacroyiaraeT JIeHCTBYIOIIUM
pagapoM HEKOT€PEHTHOI'O pacCesHMs, )
MMEIOLIUM 3HAYUTENbHBIN YHEepreTH-

YECKHUH MTOTEHIINAI. Puc. 2

UpKyTCK
®

[bxmkamapka

[lepenatunk noHocgepHoil 0OcepBaTOPUU PACIONOKEH 0113 T. 3MUEB XapbKOBCKOW 00JIaCTH

Ha pacctostuuu 0kouio 50 kv ot BI'K XHYPD. On obnagaer cienyonmumMe XapakTepucTUKaMu:
- paboyast yactora 158 + 3 MTy;

- MOLIHOCTh B uMItyJibce ~3 MBm,;

- YaCTOTa 30HAUPYIOLIUX UMITYJIbCOB 24,4 [y,

- JUTUTEIBHOCTh 30HANpPYONHX uMITyibcoB 840, 80 — 150 mxc [8];

- HaIlIpaBJICHUE U3ITyYSHUS — BEPTUKAIBHO BBEpX, mmpuHa J|H riaBHOTO JierecTka 20,

dopma u ypoBeHb OOKOBBIX JierniecTkoB JIH mepenaronieid aHTEeHHbI HEU3BECTHBI, OJTHAKO MX
Haju4yue 0ecCcropHo.

B kadecTtBe ImpuUEMHHKA HCIOJIB30BAJICS . Bepxian rpaniua
ICOM PCR-100, paGoratommii B pexxume AM ¢ ____._ MeTEOPHOM 30K |
nosiocor nmpomnyckanus 50 x/y. J{nsa xomneHcauuu
3aTyxaHMs B KaOene ObUI YCTaHOBJIEH JAOIOJIHH-

TEIbHBIN aHTEHHBIM ycuiuTelb. [Ipuém ocymecTs-

JAJCS Ha ISITUIEMEHTHYIO aHTEHHY «BOJHOBOM N
KaHam». B xozxe skcrepuMeHTa onmpoOoBaHbI pas-
JUYHbIC HAMIPABJICHUSI OPUEHTALlMU @aHTEHHbl. ~  ~ =~~~

B nepBom ciyyae aHTeHHa Obl1a yCTaHOBIIEHA
Tak, 4yToObl oOecneunth mnepekpsitue JIH, moka-
3aHHOE Ha puc. 3. BepTuKanbHbIM U TOPU30HTAIb-
HBIM MacTaObl Ha pUC. 3 OJUHAKOBBI, YTO MO3BO-

JseT CyauTh o0 (opMe U BEITUYMHE HCCIIETyeMOro
00BbEMa. DTO yceuEHHBIM KOHYC (MOYTH IMIIMHIP)
BbICOTOM OKoso 30 u nuamerpom okoiuo 4 xm. Ha-
O;rojlaeMasi YHMCIICHHOCTh ObllIa HEBEIIMKA, BCETO t
5 — 7 MeTeopoB Yac, YTO OOBSACHIETCS Y30CThIO 30- !
HbI iepexpsitast JIH. ;

Bo BTOpoMm citydae npuémHas anteHHa B bI'K ! AN
ObUIa pa3BEPHYTA B MPOTHBOIOJIOKHYIO OT 3MHUEBA At
CTOPOHY, YTO TMO3BOJISJIO MPUHUMATh CHUTHAJIBI, -
00ycloBIeHHbIE OOKOBBIMHU JenecTkamu JIH mepe- ~ 3unes ~ banaknes
naromieil anteHHb! (popMa KOTOPBIX HEHU3BECTHA). Puc. 3

B aToM ciydae uncieHHOCTh Oblila 3HAYHTEIBHO
OOJIbLIIE.

Perucrpanus ocymecTsisiach HUPPOBBIM OCLHILUIOrpagoM, CHHXPOHU3AIUS KOTOPOrO OCY-
LIECTBIISATIACH CUTHAJIOM TOTO )K€ MepelaTuMKa, IPUHUMAEMOr0 3€MHBIM JIy4OM, IT03TOMY 3aJ€pXKKa
Ha ocLuuiorpamMmax (puc. 4) COOTBETCTBYET Pa3HOCTH BPEMEHM PAacCIpOCTPAHEHUS PAIUOBOJIH Me-
xy 3muéBbM U BI'K depes mereopHslii ciien u Hanpsimyto (50 kwm).
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Puc. 4

B Teuenue Bcero BpeMeHu SKCIEPUMEHTA, HECMOTPSI HA HEONTUMAJIbHBIA C TOUKH 3pEHUS CUT-
HaJla TpUEMHHK, HAOIIOAAINCh U PUKCHUPOBATIUCH PAIMOOTPAKEHUS HA PA3HBIX JATbHOCTSIX.

TakuMm o0pa3om, MPOBEAEHHBINA FKCIIEPUMEHT MO3BOJINI CJIENATh CIIEIYIOIINE BHIBO/IBI.

1. YpoBeHb NOMEX CYIIECTBEHHO MEHBIIE, YEM Ha HU3KUX YaCTOTAX, HUKAKUX aHOMaJIbHBIX
SIBJICHHI, TIPENSATCTBYIOIINX HAOIIOICHUSM, TaKXKe 3aUKCHPOBAHO HE OBLIO.

2. UuCIeHHOCTh METEOPHBIX OTPaXXEHHUH CYHIECTBEHHO MEHBIIE, YeM, HallpUMEp, Ha 4acToTe
31,5 MI'y, 9T0 MOTHOCTHIO COOTBETCTBYET 3aBHCUMOCTH (1).

3. XapakTepHOi 0COOEHHOCTHIO HAOIIOAABIINXCS OTPAKEHUH ObLIa UX MaJiasi AJTUTEIbHOCTD, B
penkux cimydasx mpesbimanmas 80 mc (ABa mepuoga 30HAUPOBAHUS). ITO MO3BOJIAET MPEANOIIO-
KHTb, YTO HAOIIONAINCH OTPAKEHUS HE TOJBKO OT METEOPHOro ciefa (KOTOpoe JOKHO COCTaB-
JISITh HECKOJIKO COTE€H MIJIJTUCEKYH/T), HO M OT T'OJIOBHOTO 3Xa.

[TosTomy nponomkenre HabmroeHnH Ha yactote 158 M1y ciaemayer cuuTarth 1enecooOpa3HbIM.
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