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g uccnegoBaHus MOIHBIX JIEKTPOMATHUTHBIX W3JIy4YeHuit or rpo3 B UucTturyTe KOc-
MOMDU3UMYECKUX UCCAeI0BaHuil 1 pacupocrpanenus paguosond JIBO PAH coszpan OHY-
[IEJIEHTaTOP, CIOCOOHBIN 3aMUCHIBATH CUTHAJBI SJTEKTPUUECKUX U MATHUTHBIX KOMIIOHEHT
3JIEKTPOMATHUTHOTO TI0JISl, OPEeAeTaATh HAIIPABJIEHNS ITPUX0/a U3JTYIeHNil B peaJbHOM Bpe-
menu. C nomoneio OHY-nenenraropa va Kamuarke uccienoBanbl 3hdeEKTHI, CBI3aHHBIE C
I'PO30BBIMHA UCTOYHUKAMM.

Karuesne caosa: saexmpomazrumuoe usayvenue, OHY-nesenzamop, anmennv, ycu-
AUTNEADHBIE YCTPOTCTNEA.

© dpyxun 1. u ap., 2019

BeepneHue

B NucturyTe KOcMoMU3nIecKnX NCCaAe0BaHNiT 1 PacpoCTpaHeH s PaanoBOIH Jlaab-
HEBOCTOYHOTO oriejenus Poccuiickoii akagemun nayk (UKUP JIBO PAH), pacnosoxken-
HOTO Ha moJryocTpoBe Kamuarka, B myHkTe Habogenust «Ilaparyrkas (@ = 52058'N, A =
158015’E), JIId UCCTeIOBAHUA MOTITHBIX 3JEeKTPOMATHUTHBIX H3AYUYEHU OT TPO3 CO3JIaH
OHUY-nesenrarop, ctocOOHBIN 3aMUCHIBATD MTAPAMETPBI MATHUTHBIX U 3JIEKTPUIECKUX KOM-
IMOHEHT JJIEKTPOMAIrHUTHOI'O II0JIA, OIpeAe/IdTh HallpaBJICHUA IITPUXOAA I/ISJIy"IeHI/Iﬁ B pe-
aJibHOM BpeMeHH. C IOMOIIBIO 3TOr0 PEruCTPaTopa OBLIM PACCMOTPEHBI XapaKTePUCTUKI
IPO30BOI aKTUBHOCTH, HaOMonaBInecs Ha Kamaarke [1-4].

*Pabora Bbinonnena npu nojgepxkke PO, npoekt Ne 19-05-00543, Mexanusmbl 1po30006pa3oBaHus
B YCJIOBUSIX AKTUBHOW BYJIKAHWYECKOI IeATEIHHOCTH Ha TOJyocTpoBe Kamaarka

95



ISSN 2079-6641 Hpyxun I . u ap.

Coctae OHY-neneHratopa

OHY-nenenratop (puc. 1) COCTOMT U3 aHTEHHOI CHCTEMBbI, GJIOKA AHATIOTOBOMN U OJIOKA
1 poBoit 006paboTKu curaaaoB. OCHOBHBIE CHCTEMBbI AIIAPATYPHOIO KOMILTEKCa paspa-
6oranbl, n3roToBaeHsl u ycranosiaens B KNP JIBO PAH.

AHTeHHas cucTeMa yCTaHOBJeHa OKOJ0 riapHoro 3manusg VIKIUP, B n. [laparyrka, u

COCTOUT W3 ABYX B3aUMHO-TIEPIIEHIUKYJIAPHBIX PAMOYHBIX MATHATHBIX AHTEHH W ONHOMN
MITBIPEBON 3JTEKTPUYECKON aHTEHHBI.
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Puc. 1. Crpykryphaas cxema OHY-nmenenraropa

MarsHuTHEE aHTEHHH PACIOJI0KEeHbl BEPTUKAILHO, JIOCKOCTHIO B HAIIPABJICHUH CEBEP-
ior (PA1) u Bocrok-3anaz (PA2), n umeroT cieayromme mapaMeTphi:
Bricora anTenn h =4 wm,

MUpHHA aHTeHH [ = 8 M,

reoMeTpHIecKas IIomaab S = 32 M%;

kostmaecTBo BUTKOB N = 100,

s¢pPexTusHag mwiomaab anreHt S,rr = SN = 3200 M2,
AKTUBHOE CONPOTHUBJIEHHE TOCTOTHHOMY TOKY R = 240 Ow,
uHIYKTHBHOCTH L = 0.385 I'H,

coberBerHas eMKocThb Cp = 5.5 nd.

OnexTpuueckass aHTeHHa. /g npuema 3/1eKTPUUECKOl COCTABILIONIEH U3JLyde-
HUIl TIPUMEHsIeTCs TIThIpeBas 3JIeKTpuYeckas aHTeHHa (DA), KoTopast BKIOYAET B cebs
MeTaJIInYeCKOe OCHOBaHUE BBHICOTO h, = 1 M, B BepXHeil 4aCTH KOTOPOTO HAXOIUTCS W30~
JIATOP, HA KOTOPBI# KPENUTCA MIThIPh JIHHON [, = 8 M. ObIas BbIcOTa IITHIPEBOM aHTEH-
HBI OT BepXHeil YacTU MITHIP 10 ero ocHoBanud [ =9 M. CienoBaTebHO, JeHCTBYIOMAS
BBICOTA JIEKTpUIeCcKOil anTeHHbl hy =[-0.5 =4.5 M. C 1e/1b10 pacuiupeHus JHHAMAIECKO-
ro JINala30Ha U PacIIupeHus 4YaCTOTHOTO JMANAa30Ha MapaJslIebHO BBIXOIHBIM KJIEMMaM
AHTEeHHBbI BKJIOYEH JOMOJHUTENbHbBINA KOHaeHcaTop Cyuyqy = 620 1.

CorsacoBaHUe DJJIEKTPUUECKOH M MArHUTHHX aHTeHH. C IeIblo paciiupe-
HUs YaCTOTHOIO JHAIla30Ha MArHUTHBIX aHTEHH W IOJyUYeHUs 3HAYCHHH B padodyeM jua-
Ma30He JIeHCTBYIOMNUX BHICOT aHTEHH, ¢1a00 3aBUCSIIIX OT YaCTOTHI, BHIXOIbI MATHUTHBIX
AHTEHH 3alllyHTHPOBaHbl conporubaenneM Ry = 100 Om (puc. 2).
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H, otH eq.
30 a 0.7 kly M=78

20 4
10 -
0 T T T

30 £
20 4

10 4

B - £ 53kMy

D T T T I
26 28.11 1 3 5 7 9.12.1997

Puc. 2. IllyaTupoBanme BX0/1a MPEIBAPUTEIBHOTO YCUIATEIS COMPOTUBIECHUEM Ry, TOI-
KJAIOYEHHOT0 K BBIXO/Y MAarHUTHONW aHTEHHBI, UMEIOIel NHAYKTUBHOCTD Ly

[MlyrTupoBanne BXoja npeaBapureabibx ycuureaei (ITY), mogakrodeHHbIX K BBIXO-
JIaM MarHUTHBIX aHTEHH, CBA3aHO C TE€M, YTO JeHCTBYIONASA JTUHA JEKTPUICCKON aHTeH-
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HbI HE 3aBUCUT OT YaCTOTHI U HE UMeeT d3a30]30r0 CABHUIa MEXK/Y 3HAYCHUAMUN HAIIPAZKEH-
HOCTH 3JEKTPHAYECKOTO TOJId U HABEJIEHHOH 3.7.C., B TO BpeMd KaK JAeHCTBYIONMAd JJINHA
MarHUTHO# AHTEHHBI JTUHEHHO 3aBUCHT OT YACTOTHI U UMeeTcs (hba30BBIH CIABUT 5 MexK-
JIy HAIPSKEHHOCTHIO MArHUTHOTO MOJIs W HaBeJAeHHOi 3./1.c. JIjig ycTpanenus yKa3aHHbIX
3aBACUMOCTEH MCIOJIb30BaHA TIPOCTAad CXeMa KOPPEKIINU, OCHOBAHHAS HA IMYHTUPOBAHUA
Bxoaa [IY MarHuTHBIX aHTEHH COIPOTHBJICHHEM.

9.J.c. 3neKTpudeckoi antenubl Ug cBa3aHa ¢ IeHCTBYIONMEH BHICOTOM Ay U HAIIPSI2KEH-
HOCTBIO JIEKTPUYECKOTO TOJISA  CJAEIYIONUM 00pa30M:

9.1.C. MAIHUTHOM aHTEHHBI:
Uy = jhyE, (2)

JdeiicTByIoad BbICOTa MArHATHON aHTEHHbL:

N,
g = 25 3)

Cc

e O — MNUKId4deckKad dacTtora, N — KOJHUYeCTBO BHUTKOB, S — ILIOIIA/Ib aHTEHHBI, C —
CKOPOCTDH CBETA.

Y100bI UCKJIIOYUTH YACTOTHYIO U (a30BYIO 3aBUCUMOCTH, IIOCIEIOBATE/IHLHO C UHJIYK-
TUBHOCTBIO Ly MATHUTHON aHTEHHBI BKJIIOYEHO COMPOTHUBJICHUE HAIPY3KH, MOIKIIOUCHHOE
Ko Bxoy [1V, MHOrO MeHbIIIee HHAYKTHBHOTO COMTPOTUBICHNS aHTeHHbI, Ry < | jwL|. B pe-
3yJbTaTre AJid ﬂaﬂbHeﬁ 30HbI IpUEMa U3JIy4YeHUd Ha BXOJAC HPEABApPUTCJILHOIO YCHUJINTEJIA
MArHUTHOW COCTABJISIONIEH CUTHAJA B pabovdeM IMana30He JacTOT MOJIydaeM HaIlpsKe-
HHe, He 3aBHUCIINee OT 4acToThl u 0e3 dazoporo capura. [Ipu arom kKo3dbdunmenT mepe-
JIAYd AHTEHHOM NEeNH M0 HANPSZKEeHUIO (0T UCTOYHHKA 3./1.C. JI0 BXOJA MPeIBAPUTETHHOTO
YCUITUTETs ):

R
K=-—"1_ (4)
JOLy
a HallpAd2KEeHHEe Ha BXOAe IpeayCuJanTe id:
ENSRy
Uy = ——1, 5
V=, (5)

YcunurenbHEEe ycTpodcTBa. llpeaBapuresbHble YCHINTENH TO MArHAUTHOH CO-
cTaB/idoNlell n3jiydenuii cobpanbl Ha Mukpocxemax tuna 944 Y/[15. Ilepsbiit Kacka/| Bbl-
nostHeH 1o auddepeHuaibHOil cXeMe U CAYKUT JIjid COIJIACOBAHUS AHTEHHDBI CO BXOIOM
yeuwaurtesd. Jacroruwrit guanazon [TY — 1 ' <+ 100 k', B obyiactu, orpanndentoit puib-
tpom HuzkHEX dactor (DHY), koaddunuent ycunenus Kpyp = 20, a bUabTpoM BEpXHUX
qactor (PBY) — Kpy = 220. ®PHY u ®BY BKJIIOUYCHBI ¢ [EJIBI0 OIPAHUYCHNST BJIUSHUST
HA YCUJIUTEJIbHbIE YCTPOHUCTBA BHE IHOJIOCHBIX 1IOMEX, a JIjigd orpaHuyenus moMex ceru 50
[ B cXeMy yCHIHTEIBHOIO TPaKTa BBeJeH pexkekTopHbIH duabtp (PD), ocaabaaoniuit
curnajbl 9actoThl H0 't na 50 /16, cobpannbrit na Mukpocxemax tuna 157V/[2. ITY snek-
TPUIECKO aHTEHHBI PACIIOJIOKEH HEMOCPEICTBEHHO y €6 OCHOBAHUA U MMeeT KO3hduim-
eHT TMepefadn 1Mo Hanpsizkenuto Krp = 1, BoimosiHeH Ha MuKpocxeMe 544V /1B, 3ammutien
10 BXOJY OT MepeHANPsKeHWH, nMeeT OOIBITIoe BXOJAHOE COMPOTUBICHUE, 00ECTIeUnBAIO-
Iee COIJIaCOBaHUE ero ¢ aHTEeHHOH B IMTUPOKOM JHANA30He YACTOT. 3AMUCh MOJIYIeHHOTO
curHaAIa ocylecTBiIgercs Ha DBM (mepcoraabHbIii KOMIIBIOTED) Yepe3 aHATOTO-TIHdPOBOM
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npeobpasosarens (ALTT), B kauecTBe KOTOPOro UCHONB3YyeTCst 3ByKoBast maara M-Audio®)
Delta 1010. OnudpoBKa NpOU3BOIUTCA ¢ PA3PSTHOCTHIO 16 OUT U 9acTOTON JUCKpeTH3a-
nyuu 48 KI'm.

Perucrpanus curnajia MoOKeT OCYIIECTBJIATHCH JIMOO B JUAIIA30HE HUKHUX YACTOT, JIM-
00 B JiMana3one BePXHUX 4acTOT. [Ipu perucrpaiym curuajia B Juamna3one BEPXHUX JacTOT
BrouaeTcts @BY, kKoTopblii OrpaHnYnUBaeT BANUSHUE WU3JIYUEHUH, JaCTOTHBIN TUala3oH
kKotopbix HEKe 3 KI'm. B kadectBe PBY mcmosib3yercsd akTUBHBIA (DUIBTD € YCUICHHEM
0 HaIpsizKeHUIo B paboueii mosoce yactor Krgr = 11. Ilpuem arMocdeprKoB ocyecTs-
JII€TCST IPU TIPEBBIIEHAE TOPOroBoro yposus 1 B /M. Tlepconaibublii KoMmbioTep 06paba-
TBIBAET TOJIY4aeMyI0 HH(MOPMAIIMIO B peajbHOM BpeMmenu. MakcuMasbHas JJIUTETbHOCTD
BBIJICJICHHBIX U3JIy4deHuil Bbiie 3Toro nopora cocrasjisger 400 Touexk. PHY Braiouaercs
IpU PeTUCTpaIluu CUrHAJ0B HUXKe 3 KI'T ¢ yecunennem Kppp = 47.

B pesysbraTe 06paboTKH cUrHajIa CO3JAI0TCA 2 CYTOYHBIX baitia, B OJUH U3 KOTOPBIX
sanuchiBaoTcs peanusanuu curiaia (E u H KOMIIOHEHTHI 5JIeKTPOMATHUTHOTO MOJIsI BbI-
JIeJIEHHBIX U3/IyYeHHil ), B IPYTOii — TOJIBKO ONpe/eJIeHHBIe MapaMeTphl peain3anuu (1ara,
BpeMd, cpejguue 3nadenus B u H KOMIOHEHT 1ojid, JIIMHA pean3aliii, a3uMyTalbHbIe
yrabl). B gasnbreiiniem daiiabl 06pabaThBAIOTCS € ITOMOIIBI CTAHAAPTHBIX MPOrPAMM
(EXEL, MATLAB wu sip.) u crenuaibHo pa3paboTAHHOIO HPOrPAMMHOTO 00eCTeueHusl.

Kanubposxka. /g KaaubpoBKH M0 MArHUTHON COCTABISIONIEH M3JIyIeHUR B IEHTpe
MArHITHBIX aHTeHH 107 yritoM 450 K mIockocTsM paMoK pacrosiozkeHa KajunGpOBOYHAS
anrenna (KA), nmeromas caeyomnie napaMeTph:

BBICOTA Ny = 1.4 M,

muprHa Ly, = 1.4 M,

reOMeTPHYeCKas IIOMALb Sy = 1.96 M2,

KOJIN4eCTBO BUTKOB N, = 60,

sdpdexTuBHAT IITOMALDL Sermk = Sk * Nk = 117.6 M2,

AKTHBHOE COMPOTHUBJIEHHE MO MOCTOSHHOMY TOKY R, = 31.9 Owm,
UHIYKTUBHOCTD Ly = 22.1 mI'H,

cobcTBerHast eMKOCTh Cyr = 2.85 n®.

Kamubposounas anrenna (puc. 1, KA) mogkimodaercst K reHepaTopy CTAHIAPTHBIX
CUTHAJOB uepe3 conporupiaerue Ry, = 7.5 kOm. [lpu TakoM HOAKIIOUEHNN 00eCIeTnBaeT-
CS MOCTOAHCTBO MArHUTHOI'O MOTOKA Ka/JMOPOBOYHONW pAMKH B IMHPOKOM YaCTOTHOM JIHa-
a30He.

s mpoenenust kKaaubpoku OHY-mesnenraropa 1mo 3JeKTPUYECKOR COCTABJIAIONIEH
CUTHAJIA OT BHEIHEro HCTOYHUKA (OT TeHepaTopa CHHYCOMIATBHBIX CUTHAJOB WM OT Te-
HepaaTopa Inryma) depes geauresb 1:10, BHIMOTHEHHBIH Ha pe3ncTopax, u eMkocrb Ck=86
n® nomaercst HanpsiKeHNHe Ha BXO mepBoro kackaza (puc. 1, TTY E).

OnpeneneHve HanpaB/ieHUss NPUXOLa 3/IEKTPOMArHUTHOW BOJIHbI

N3BecTHO, 4TO JItarpaMMa HAlPABJIEHHOCTH MAarHUTHOW aHTEHHbI, KOPOTKOII 110 cpaB-
HEHWIO ¢ IJTHHON BOJIHBI (pa3Mepbl AaHTEHHBI MHOT'O MEHBITIe JIJTHHBI BOJIHBI ), TIPEICTABJISIET
co0oii «BOCHMEPKY» (/[Ba KPyTa, COeTMHEeHHBIE MeK 1y co00ii), a AuarpaMma HapaBIeHHO-
CTH 9JIEKTPUYECKO MITHIPEBONl AHTEHHBI — KPYT (HAIPSYKEHHE HA BBIXOJE JIEKTPHIECKON
AHTEHHbI HE 3aBHCHT OT HAIPABJEHHs IPUXOJAA BOJHBI). [Ipu ompejeeHun HapaBiie-
HUdA TI0 U3MEPEHUAM HalpsazKeHUH Ha BLIXOJe MAarHUTHBLIX aHTeHH BO3HUKAET Heolpee-
JIEHHOCTDb B OLIPEJECJICHUM a3UMYTa LPUXOAA BOJHBI, KOTOpad yCTpaHAeTCd C HOMOIILIO
H3MepeHuil aMIuInTy 1 ha3 HANPsZKeHUH Ha BBIXOJE SJIEKTPHYECKONH aHTeHHBI (pHC. 3).
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Puc. 3. Onpeneserne HAPaBAEHUs TPUX0/1a BOJHBI 10 W3MEPEHUSAM HAIIPSAKEHWH Ha BbI-
X0JaX MArHUTHBIX H 9JeKTPUUIECKON aHTeHH, MCIIOJIb3yd CBOHCTBA MX JAHATPAMM
nanpapiaennocTu. CTopoHbl cBeTa obo3nadensl: N — ceBep, E — BocTok, S — 1or, W
— 3amaJ.

[To u3mepenusam u3rydenuit, HaBeJCHHBIX HA MATHUTHBIX aHTEHHAX, HAPABJICHHE [TPH-
eMa BOJIHBI (6€3 y4yera KBAJPAHTA) OHPEIeSSeTcs CIeYIONUM BhIPAsKeHHEeM:

¢ = arctg(Uey/Uys),

rie U,s — HalpsyKeHHe Ha BBIXOJe aHTeHHBI, TJIOCKOCTh KOTOPOil OPDMEHTHPOBAaHA B Ha-
npaBjeHnn cesep - 101; U, — HallpsizKeHNe Ha BBIXOJE aHTEHHBI, IJIOCKOCTh KOTOPO#l opu-
eHTHPOBAHA B HAITPABJICHUU BOCTOK — 3aIlal.
[TocKoIbKY yrost ¢ MOXKeT HaXOAMTHCsI B JH060H deTBepTH (KBajpaHTe), TO BO3HUKA-

€T HECOJHO3HAYHOCTHL B OIIpEAc/IeHUN HallpaBJEHUA IIPUXOAda BOJIHBI. HeO,ZLHOSHa“IHOCTb B
OTIpe/IeJIEHUN TIeJIeHTa YCTPAHAeTCs ¢ IIOMOTIBIO U3MePeHHsT HAIPSAZKeHNs Ha BBIXOJIE JJIeK-
Tpuieckoir anTenHsl U,. B ciygae, ecnm Uy U, > 0 u Uy, U, > 0, TO a3uMyTaIbHBIN YTOJ
npuxoja BOJHBL Fi = ¢ HaxomutTcst B 1-oM KBajipauTe (M3JIyUeHHE MPUXOIUT € A3UMY-
TAJBHOIO HAIIPABJICHHs, JIEZKAIIEr0 B HANa30He a3uMyTaabHbX yriioB or 0 10 90 rpasn).
BOSMO)KHbIe BapHaHTBI OlIpeJe/JieHud NMPpuXxoJa BOJHBI IIpeACTaBJI€Hbl HUZKE:
Ups Uy >0, Uy Uy >0 Fi=¢ 1 xBazpant (00 —90°)
s Ue <0, Upy Upg >0 Fi=180"—¢ 2 kBagpanT (90° — 180°)
s Ue <0, Upy U, <0 Fi=180°+¢ 3 ksazpant (1800 —270°)
s Ue >0, Uy U, <0 Fi=360"—¢ 4 xsagpant (270° —360°)

Ha puc. 4 B kauecTBe mpuMepa MOKA3aHbl BAPUAIIUU CUTHAJIA, TIPHHATOTO OT IPO30BOTO

S

HCTOYHUKaA, 110 ,ZLGIU/ICTByIOH_[I/IM SHaYeHUuAM KOTOPOIr'o oIIpejae/ideTCd HallpaBJIEeHUA ITPUXO0AA
BOJIHBI.
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BEPTUKAJIbHAA paMKa

BhIcoTa b=8,9 M 19M

FOpU3OHTaNbHasa paMKa

mmHpHHAa L=11,6 M

KaﬂVIGpOBOHHaﬂ aHTEeHHa

0,95 ™

Puc. 4. TIpumep perucTpanny CUrHaaa, IPUIIEITero 0T rpo30BOro NCTOYHUKA 110 BOJTHO-
Boxy 3emutst — monocdepa. H1 (cesep — tor) u H2 (BocTok — 3ama ) — MaroHuTHbie
KOMIIOHeHTHI BeKTopa H, E — BepTuKaIbHAast 9I€KTpHUIECKass KOMIIOHEHTA BEKTOPA
E. Bpems juckperuzanuu — 20 Mkc, Bpems peajusanuu 1 mc

Puc. 5. Ilpumep 3anucu u3/iydeHuii, NpuImeInuX OT I'PO30BBIX UCTOYHUKOB 7 U 8 jnekad-
pst 2018 1.: a) — azuMyTAJbHOE DACIpejeieHne, B KOTOPOM KayKjias TOYKa CO-
OTBETCTBYeT OJHOMY I'DO30BOMY pa3psamly, popMa CHTHAJIa KOTOPOTO MMeeT BH/I,
AHAJIOTMYHBI TPUBEJeHHOMY Ha puc. 4; b) — IOMUHYTHOe pacrpejie/ieHie THC-
Ja TPO30BbIX paspsaos ¢ asumyros 00 — 360°; ¢) — orHomenue 3PHeKTUBHBIX
3HAYEHUI HaHpﬂ)KeHHfI, IMOJIYY€HHBIX C SJIeKTpI/I‘{eCKOﬁ 1 MAarHUTHBIX QHTEHH —
E/H; d) - amminTyna s;ieKTpraeckoit coctapisiionieii curnana E; e) — amminTyna
MarHUTHON cocTaBJisolnieil curaasaa H
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Ha puc. 5 (cBepxy BHH3) NMOKa3aH NpPUMEp 3allMCH: a3UMYyTaJbHOTO DACHPEIeTeHNs]
U3JIyYeHn! OT I'PO3; HOMUHYTHOI'O KOJWYeCTBa MPUIIle/IINNX U3IydeHuil; OTHOIIEeHns Ha-
npskernit E/H, moJy4YeHHBIX ¢ 9JIEKTPHYECKOR U MATHUTHBIX AHTEHH; AMILIATY]I JJIEK-
TPUYECKONU KOMIIOHEHTHI M3JIyYeHU; aMIIUTY/I MArHUTHON KOMIIOHEHTBI u3Jjiydenuii. 113
3aIUCH, MPUBEJICHHON HA pHC. O, BUJIHO, 4TO 7 u § jnexkabpga 2018 r. maubosbiee KoJu-
YeCTBO W3JyUeHHWIT OT TPO30BBIX Pa3psa/I0B MPUXOIMIO C FOTO-3aIMaTHOTO HAIPaB/IeHNs,
MaKCHMaJbHOe KoJndecTBO m3aydennit HaObmonanoch B 10 UT w8 20 UT, oTHOMIEHNE
E/H naubosee 3HAYUTESBHO U3MEHSJIOCH 7 JeKabps, 3aBucuMocTh ammiutya E u H or
BPeMEHU MPAKTUYECKN He MPOABIIIACD.

3akno4yeHue

Jlas1 uccstetoBaHUS JIEKTPOMArHUTHBIX m3aydennit ot rpo3 B UKMP JIBO PAH co-
span OHY-meseHraTop, cocoOHBIA 3alHUCHIBATH MMapaMeTphl MATHUTHBIX U JIEKTpUUE-
CKHUX KOMIIOHCHT 3JICKTPOMAIHUTHOI'O II0JId, OIIpeAe/JiATh HallpaBJIEeHUA IIPpUXOda U3J1y4e-
HUI B peajbHOM BpeMeHH. [[puMeHerne perucrparopa mo3BOJINJIO PACCMOTPETH I'PO30BHIE
UCTOYHUKM H3JIy4eHuil, HaOioaBInecd na Kamyarke.
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VLF LIGHTNING DIRECTION FINDER!
G.I. Druzhin, V.M Pukhov, D. V. Sannikov, E. I. Malkin

Institute of Cosmophysical Research and Radio Wave Propagation, Far Eastern Branch
of the Russian Academy of Sciences, 684034 Russia, Kamchatka region, Elizovskiy district,
Paratunka, Mirnaya str., 7.

E-mail: drug@ikir.ru
For the study of powerful electromagnetic radiation from thunderstorms, a VLF direction
finder was created at the Institute of Cosmophysical Research and Radio Wave Propagation
of the Far Eastern Branch of the Russian Academy of Sciences, capable of recording
signals of electrical and magnetic components of the electromagnetic field, and determining

the direction of radiation arrival in real time. With the help of VLF direction finder in
Kamchatka, the effects associated with thunderstorm sources are investigated.

Keywords: electromagnetic radiation, VLF direction finder, antennas, amplifying devices.
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