PamMmo4yHoO-ny4yeBas
vmnn Hactoawaqa EH aHTeHHa

B cTarbe paccMoTpeHbl HecTaHAapTHLIE naen 1 criocobbl NnocTpoe-
HUS1 9P PEKTUBHBIX aHTEHH AJ151 OTHOCUTEJIbHO AJ/IMHHOBOJIHOBOIO Ana-

rasoHa pajvoBOJIH.

OITBITKY CO3TaHUs 3 GHEKTUBHOMK

9JIEKTPUYECKU MAJIO aHTEHHBI C

pa3MepamMu, MHOTO MEHbIIUMU
JUTMHBI BOJIHBI, HE MpPEeKpamialTcs Co
BPEMEHM 3apOXIEHUSI PaauOTEXHUKU
o Hammx gHeil. Ha 3ape GecripoBogHOM
tenerpaduoii cBsa3u H. Tecna, A. C. Ilo-
noB., I'. Mapkonu, P. ®eccenneH u ap. uc-
MOJIb30BaIN IJTMHHBIE U CBEPXIJTMHHbBIE
BosHbI ([IB u CIIB), Ha KoTOpHIX TI00ast
peasibHasl aHTEHHa OKa3bIBaJlaCh BJIEKT-
puyecku Manoit. Cpa3sy ke BbIICHUIIACh
HenoctaToyHas 3(p@eKTUBHOCTH TPO-
CTOTO BEPTUKAJIBLHOTO MPOBO/A, U ObUIH
MPeIIoXeHbl Pa3HOBUAHOCTU aHTEHH
C BepXHEell eMKOCTHO# Harpy3koii. Ee
Jenajyd B BUIE Il1apa, TOPU30HTAJIbHOMI
yactu Toro Xe mposona (I'- u T-o6pas-
Hble aHTEHHBI), B BUJE DSa paguaib-
HBIX JIydell (30HTMYHAsI aHTeHHA), T00
B BUIC Pa3BETBJICHHON «PaIlOCEeTH» W3
MHOTUX TPOBOJOB, MOABEIICHHOW Ha
3HAYNTEILHOU BBICOTE. BBUIY OOMbIION

€MKOCTHOW Harpy3ku TOCJeIHUN THII
aHTEHH MHOT/A Ha3bIBAJIM €eMKOCTHBIMU
WY KOHIEHCATOPHBIMU.

3ameTnM, 4to B muamnazoHe C/IB 3eM-
JIsl — XOPOIIINI TTPOBOIHUK, U BAOJb Hee
pacrpoCTpaHsIeTCsl TOJIBKO BOJIHA C Bep-
THKaIbHOI moysipu3anueii. Ee nazmydaer
JIVIIL BepTUKabHAs yacThb. [Ipu Gomb-
110 éMKOCTHOI Harpyske pacrpenese-
HMe TOKa paBHOMEPHOE, W IEUCTBYIOIIAs
BBICOTA aHTEHHBI h TTpaKTUUYECKU paBHa
reomeTrpuueckoit. COnmpoTUBIEHUE U3ITY-
yeHus aHTeHHH Rs u KI1I paccunteiBa-
0T o0 opMyIaM:

R = 1600(h/\)2,

KI1 = R/(R;+Rn)>

rae X — miMHa BOJHBIL, Rn — compoTtus-
JIeHUE TOTEePb.

B cuny cBoiicTBa o6paTuMocT hop-
MYJIBI BEPHBI KaK JUTS TTepelalonX, TaK
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n mis npueMHBIX aHTeHH. [Tom KIIJI
MOHUMAIOT OTHOIIEHWE MOIIHOCTH,
MPUHATON pealbHON aHTEHHOM, K MOIII -
HOCTHU, KOTOpYIO MoTjia Obl NMPUHSATH
«uaeanbHas» aHTEHHa, HE WMeloIas
notepb. [ ManbIX aHTEHH COMPOTUB-
JieHue usnydyeHuss Rs Hu3Koe, 0OBIYHO
eIMHULIBI U JaXe JO0JIU OMa, MO3TOMY
man u KIT/.

JecATUneTUIMU yCUIUS TIPOEKTH-
POBIIIMKOB aHTEHH OBITM HaIpaBJIEHbBI
Ha CHUXXEHUE TOTEPH, T. €. COMPOTUB-
nenust R . Hambonpmmii Bkiam B Rn
BHOCST YUIMHSIIOLIME KATyIIKU, HACTpa-
WUBAMOIIME aHTEHHY B PE30HAHC, U CUCTe-
MBI 3a3eMJIeHus1. Bee 310 crano sicHo yxe
B caMOM Hayajie TMpOoIIIOro Beka Iocse
¢yHIAMEHTAIBHBIX paboT AOpaxama u
Piogen6epra. Beutm mpemioxxeHBI aH-
TEHHBI C HECKOJbKUMU HACTPOCHHBIMU
CHIDKeHUSIMU (AJIEKCaHAEpCOH) W pa3-
BETBJICHHBIMU CHUCTEMaMM 3a3eMJICHUM,
B psilie CllyyaeB Takke HACTPOEHHBIX
(MeticcHep). [l mpueMHBIX aHTEHH 3TU
pelIeHUs CIUIIKOM CIIOXHBI U IOPOTH.

®u3nIecku HU3KOE COMPOTUBICHUE
U3JTyYEHUsS] MOXHO OOBSICHUTH TaK: TOK
U HaTpsKeHMEe Ha KOHIAX MaJIOl aHTeH-
HBI CIBUHYTH 110 daze Ha 90° (cTostyas
BOJTHA), CJIEIOBATENbHO, JIEKTPUIECKOE
E u marautHOoe H monst B 61vxHel 30He
KBamgpaTypHHI. st hopMUpOBaHUS TT0-



TOKa U3JY4YeHUS, OMUCHIBAEMOTO BEK-
TopoM IloiiHTuHra Il = ExH, HyXHBI
cuHpa3Hble KOMMOHEHThl. OHU TOSAB-
JISIFOTCSl IOBOJIBHO JaJIeKO OT aHTEHHBI,
e TOJIsl, PacTIpOCTPaHSIONINECS C KO-
HEYHON CKOPOCThIO, NPUOOPETAOT J0-
MOJIHUTEIbHBINA caBur ¢a3. OH Majl npu
MaJIbIX pa3Mepax aHTEHHbBI, MTO3TOMY U
uznydyeHrue HeaheKTUBHO, a CONTPOTUB-
JIEHWE U3JIy4eHUs] Majo.

B kxoHie 80-x rogoB IponUIOro BeKa
0OJIBbIIION MHTEPEC BBI3BAIN Pa3pabOTKU
moTnaHAackux npodeccopon b. Crroapra
u M. XeUTam HOBOro TUMa MaJIOl aHTEH-
Hbl Ha CKPEIIEHHbIX MOJISX, Ha3BaHHOM
umu Crossed Field Antenna win CFA.
OcHOBHasl KOHILIETIIUSI 3T aHTEHHBI —
pasnenbHoe opMUpOBaHUE BOJIM3U aH-
TEHHBI 3JieKTpruueckoro E u MmarHutTHoro
H noneit cooTBETCTBYIOIIMMU 3JI€MEH-
TaMu KOHCTpyKiuu. [1pu cuHdaszHoc-
TU TIOJIEM YXKe OKOJIO CaMOM aHTEHHBI
opmupyeTcst TOTOK U3TydeHUsT (BEKTOP
IloitnTuHra I1), HampaBIeHHBIII BOBHE.
Konuenus He 6bl1a 0qoOpeHa MHOTH-
MM aBTOpUTETaMU B O0JIACTM AHTEHH,
JIUCKYCCUU TIPOJIOJIKAIOTCS M TIOHBIHE.

Tem He MeHee, M. XelTau u ero cry-
neHt @. Kab6apy moayuwmiu mareHr [1],
6bu1a 00pasoBaHa kommaHus CFA Ltd u
IMOCTPOEHbI HECKOJIbKO aHTeHH it CB
pamuocTtaHuii (puc. 1).

B Erunre 1 Bo ®pannum (Can-Pemo)
CFA mokazajii Herjioxue pe3ysibTaThl,
torma Kak B ['epmanuu (I'aHHOBep) U B
ABctpaymu (BOomm3u CumHest) paboTain
TLTOXO.

JanbHeiimast monepHu3anus CFA ame-
puxkanueM T. Xaprom (W5QJR) mpusena
K pa3pabotke B 1998 r. EH aHTeHHBI, BbI-
3BaBLIEH ellle OOJbIIMI ILIKBaJl HENpu-
ATUSA U KpUTUKU. T. XapT — MHXEHep,
u300peTaresib U BeTepaH paavo — Tak-
Ke opraHusoBays kommnaHuio EH An-
tenna Systems, MpomaeT CBOM aHTEHHBI
panuoMoOUTeISIM U BEIET TIEPEroBOPHI

C paaMoBellaTe/IIMU, BIIpOYEM, C Iepe-
MeHHEIM ycriexoM. OtbpachiBast 3aBelIO-
MO BOCTOPXXEHHBIE U OTKPOBEHHO pyra-
TeJIbHBIC OT3BIBBI JIIONCH, MOCTPOUBIINIX
EH aHTeHHy, MOXHO 3aK/TIIOYMTh, YTO OHA
pabotaer, HO He TaK 3G (GEKTUBHO KakK
XoTejioch Obl. BoapmmHCTBO H0OpOCO-
BECTHBIX MCCJICIOBaTeJicli OTMEYaloT ce
IIPOUTPHIII IT0 CPABHEHUIO C ITOJYBOJIHO-
BbIM OUITOJIEM WIM YeTBEPTHBOJTHOBBIM
Beptukaiiom B 10...20 nb.

B xonnernmuun CFA u EH anTeHH ectb
ellle OMMH COMHMTECIbHBIA MOMEHT —
dopmupoBanue mojasgd H tokamu cme-
IIEeHNS, CO3MaBaeMbIMU CIELMAIbHBIM
3JIEMEHTOM aHTeHHBI — D-mractuHoi

(puc. 2).
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Ilo MbICTM aBTOPOB TOKW CMEIICHUS
MEXIy IUIACTUHOW U 3eMJIeid CcO34aroT
KoJblieBoe MarHuTHoe mone Hp. Basa-
UMOJICCTBYS C 3JIEKTPUYECKUM TI0JIEM
BEpXHEro LWIMHApa uin KoHyca Ee, oHo
U co3naet Notok [1, HampaBiIeHHbIN pa-
IHUaJIbHO OT aHTeHHBI. Kak oTMmeuanu
KPUTUKUA U3 BJEKTPOHHOTO XypHaja
«AntenneX» 3TH PaCCYXAEHUSI HEIOJI-
Hbl 1 HECKOJIbKO HauBHBI. B yacTHOCTH,
OHM COBEpIICHHO HE YUUTHIBAIOT TOJIEH
MPOBOMIOB, TOJBOJSIIMX SHEPTUIO OT
KBaJIpaTypHBIX UICTOYHUKOB el 1 e2.

Paccmotpum Gonee metanbHO mone D-
IUTACTUHEI (puc. 3).

Tok TpPOBOAMMOCTM OT MCTOYHUKA
e2 ¥ TOKM CMeUIeHUs OT IJIaCTMHBI Ha
3eMJII0  00pa3yloT TOPOUIATBHYIO CHUC-
TeMy TOKOB, (DOPMUPYIOIINX KOJIbLIEBOI
MarHuTHbII MoToK Hp oTHIONb HE cHapy-
KU, KaK Ha puC. 2, a BHYTPU MOJ TUIac-
THOM. [To MpUHUMITY HETIPePBIBHOCTHU
TOKa IUIOIIATHOM MHTEeTpaa (IOTOK) OT
IJIOTHOCTH TOKA CMEIIEHUS TTOJI, TUIaCTU-
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HOI B TOYHOCTU PaBEH TOKY UCTOYHMKA
e2, nmostomy nojie H BHe 3T0il cuctembl
TOKOB €CJIU U OyeT, TO OYeHb MaJIbIM.
Ilone Hp mox miaacTMHOM HUKaK He
MOXeT B3auMojeiictBoBath ¢ Ee, moc-
KOJIbKY TUTACTMHA X€ €ro U 3KpaHUpYeT.
Bnusuane D-mmactuabsr Ha pa6ory CFA
CBOJIMTCSI K BHECEHUIO B 1IeTTb TTUTAHUS
E-xkoHyca HeKOTOpOro mmrienaHca, 3a-
BUCSILIIETO OT HACTPOWKH 1IeTIN TTUTAHUS
mactuHbl. [Ipu Hactpoiike ee B pe3o-
HaHC BITOJTHE BO3MOXHO YBEJIWYECHUE
UMIIeaHca aHTeHHBI U pacllIMpeHue ee
OJIOCHI, KaK B CUCTEME CBSI3aHHBIX KOH-
TYpOB, UTO U OTMEYaJIM aBTOPHI.
Takum obpazom, B CFA ckopee Bcero
u3ny4yaer E-KoHyc, KaKk KOPOTKHWIA TOJC-
THIl BEPTHKAJI, NMPOTUBOBECOM KOTOPO-
My CIY>XUT KpblIlla 30aHUSI, TTOKpPbITast
MeIHbIMU JucTamu (puc. 1), u cucrema
3a3eMJIEHUSI, O KOTOPOI aBTOPHI Jake He
YIIOMUHAIOT, HO KOTOpasi, 0OYeBUIHO, MMe-
eTCsl M YBEeJIMYMBAET JEHCTBYIOIYIO BBICO-
Ty aHTEHHBI BIIBOE, €C/IM He 0oJbllle. DTO
MPUBOAUT K POCTY COIMPOTUBIICHUS W3-
JIy4eHUsI BUETBEPO, UTO YUMUTHIBAS MAJIoe
AKTMBHOE COMPOTUBJICHUE OOBEMHBIX JJIe-
meHTOoB CFA, 3HauuTEeNIbHO yBEIMYMBAET
KII maxe mpu MajibIX IO CPaBHEHUIO C
IUTMHOW BOJIHBI pa3Mepax aHTEHHBI.
Tenepp oOpatuMcsl K 0000IIEHHOMY
aHanMu3y IBOWHBIX, IBYX3JIEMEHTHBIX
WA JBYX3JIEKTPOIHBIX (YCTOSIBILIETO-
Csl Ha3BaHWUS ellle HEeT) MaJIbIX aHTEHH.
Ecmu nBe anTeHHBI Al M A2, Kaxnas
CO CBOMM MCTOYHMKOM (KOTOpbIE KOTe-
DEHTHBI), COBMEIIIEHBI B NMPOCTPAHCTBE,
peuiatoliee 3HaueHUE MPUOOpeTaeT co-
oTHolIeHue ¢a3 ucToUHUKOB. CyMmap-
Hasl TIJIOTHOCTh MOTOKA 3HEepIruu (BEeKTOp
Ymosa-Iloitntunra I1) B Kaxkmoii Touke
MPOCTPAHCTBA MOXET ObITh HaleH TIO0
TIPUHIIUITY CYTIEPIIO3ULIUU TIOJICHA:

= (El + E2) x (HI + H2) =
=El x HI + E2 x H2 + El x H2 +
+E2x HI.

Ecnu mepBble aBa cliaraeMbIX B TIpa-
BOI YacTH ONKCHIBAIOT B3aMMOICUCTBUE
COOCTBEHHBIX TOJIEH KaXmIoil aHTEHHBI,
TO TIOCHEIHWE NBA — B3aMMOJCHCTBUE
3JIEKTPUYECKOTO TTOJIST OHOM aHTEHHBI C
MaTHUTHBIM TTOJIEM JAPYToif. DTO U eCTh Te
ckpetnieHHble o (Crossed Fields), koTo-
pbIe XOTeM UCToNb30BaTh aBTOphl CFA
¢ 1eIbIo 3G GEKTUBHOTO (hOPMUPOBAHUS
BekTopa [loitHTrHTa. OMHAKO IUIST 3TOTO
E1 momx#o ObITh cH(bA3HO (WM IIPOTHU-
BodazHo) ¢ H2, ciemoBaTeIbHO aHTEHHBI
Al 1 A2 momxHBI BO30YXXIAaThCsS B KBaI-
patype. U3 da3oBoii muarpaMMbl Ha puc. 4
BUIIHO, 4TO ecyii Konebanus E1  H2 cun-
(asHbl 1 matot BekTop I1, HampaBIeHHBI



E1
H2

H1 E2
Al A2

Puc. 4

oT aHTeHHbI, To E2 u HI npotuBodasHbl
u natot BekTop I1, HarpaBIeHHbII TPOTH-
BOITOJIOKHO, T. €. K aHTECHHE.

CrienoBarebHO, ISl TIOJyYEHUST 3a-
METHOTO pe3yjibTaTa OT CKPEUIeHHBIX
rnoJjieii, HeoOXOAUMO HCIMOJb30BaTh Cy-
IIECTBEHHO pa3Hbie aHTeHHBl Al u A2,
Takue, 4YTOObI y OAHOI Ipeobamano
3JIEKTPUYECKOE T0Jie, a y IPyroii — Mmar-
HUTHOE.

DTOT ciydyaii moKa3aH Ha puc. 5, rae
aHTeHHa Al MarHuTHasi, a A2 — 3JIeKT-

puyeckast.
H1 E2
ELJ LHE

Al A2
Puc. 5

Kcratu, aBTophl [1] TOXe HauMHAIOT
onucaHue C KOMOWHALlUM PaMOYHOU
U KOHAEHCATOPHOI aHTeHH (TpaBaa, ¢
omuokamu). Ho mogpo6Hast KomOuHaus
9JIEKTPUYECKON M MAarHUTHOM (IUTBHIpe-
BOIl U paMOYHOI) aHTEHH JAaBHO U XO-
poiio usBecTHa. [lpu oyeHb MajbIX MO
CPaBHEHMUIO C JUIMHOU BOJIHBI pa3Mepax
aHTEHHOW CHCTeMbl OHa JaeT HampaB-
JIEHHBIA TpPUEM C KapAUOUIHOW aua-
rpammoit HampaBiaeHHocTu (AH), yero
He npeaycmotpenu aBTopbl CFA. Jlo cux
TOp 3TU aHTEHHBI UCTIONB3YIOT B PaANO-
MeJIeHTallu, B YaCTHOCTU, B MOMYJIsIp-
HBIX COPEBHOBAaHUSX «OXOTa Ha JIMC».
B nuamnazone nauH BojgH 80 M pa3Mmephl
aHTEHH MOTIYT OBbITb MeHee 1 M.

OOBIYHO (hOPMUPOBAHUE KapAUOU]I-
Hoii IH oOBSICHSIOT CyMMHMpOBaHUEM
kpyroBoit JIH mTeips 1 «BocbMepou-
Hoit» JIH pamku. Ho Bo3MOXHO U apy-
roe oobsicHeHue (puc. 6).

BeprtukanbHoe 25€KTpUUYECKOe MoJjie
wTeipsi Ee B3auMopeiicTByeT ¢ ropu3oH-
TaJIbHbIM MarHUTHBIM TMojieM pamMku H ,
co3/aBasi OTHOHATIPABJIEHHbBIN MTOTOK U3-
syyaemoii mortHoctu 1. ITpu aToM Kak
pa3 2bGheKTUBHO OeUCTBYET Kpocc-ToJie
ExHp = II.

Jns nonydyeHus: 6ojiee paBHOMEPHOTO
pacmopenesieHus ToKa B IIThIPE €ro clie-
JIyeT OCHACTHUTb €MKOCTHOU Harpy3kou
C. IlTeipp HacTpauBaeTCsl B Pe30HAHC
WHAYKTUBHOCTBIO, BKJITIOYEHHOU MEXITY
HUM U 3emiieil (TIpOTUBOBECOM), a paM-
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Puc.6

Ka — €MKOCTbIO, BKJIIOUEHHOU MeXay
ee BBbIBOJAAMU. DTU DJEMEHTBl pacro-
JIOXEHBl B coracylolle-ha3upyoliemM
yctpoiictBe. Ero 3agaya — CIIOXUTH
CUTHAJIBI IITHIPSI U PaMKU CO CABUTOM
da3sl 90° U paBHBIMU aMIUIUTYyIaMU
JUISI TIOJy4YeHUs HYJIsl B KapIWOUIHOU
AH. Tlpu BbIMOJHEHMU 3TUX 3aJa4 B
MeJieHraTopax OObIYHO HE CUUTAIOTCS C
MOTepSIMU, KOMIIEHCUDPYST UX YCUIEHUEM
MpUEeMHUKA.

Ilepen aBTOpOM CcCTOSIIa HECKOJIBKO
JIpyrast 3ajada. Yxke MHOTUE TOIbl K-
CHEPUMEHTUPYS C TPOMKOTOBOPSIIIIUM
JNEeTEeKTOPHBIM MmpueMoM B MockBe u
0o0Jy1acTH, TAe €CTh MOIIIHbIE PATUOCTaH-
uuu B u CB gmamasoHa, XOTeloCh
CO3/1aTh aHTEHHY, OTAAIOIIYI0 BO3MOX-
HO OOJIbIIYI0O MOIIHOCTh B MPUEMHUK,
HE CJIUIIKOM YCIOXHSSI U yaopoxas
ee KOHCTpykiuioo. [IpexHue mombITKU
HWCMOJb30BaTh pa3jiMyHble KOMOWHa-
LIMU JIByX aHTEHH IO OOJbIIENd YacTu
HEe TMPUBOIWIU K XEJaeMoOMy De3ysib-
Taty. HacTpolika BTOpOli aHTEHHBI B
pE30HaHC Yallle BCero BbI3bIBaja «OT-
COC» MOIIHOCTU W3 MEpBOM, T. €. BTO-
poli aHTeHHBII KOHTYp paboTand Kak
pexekTopHbIii. HakoHell, Ha 6a3e onu-
CaHHBIX BBIIIE OOIIUX COOOpaxkeHMI, a
TaKXe WCCIEeNOBAaHUN OJUKHEro MoJs
aHTeHH [2] ymaaoch MOJYYUTb HEYTO
TOJIE3HOE.

JlayHasi aHTeHHa IMPEeACTaBIIsSIET COOOM
HaKJIOHHBIN JIyd JJIMHOM oKoJjio 12 M ¢
raiikoil Ha koHue (puc. 7), 3a0polleH-
HBI Ha COCETHIO Oepesy.

Ha »TOoT 7Ay4 rpoMKO MNPUHUMAKOT-
cs pagMocTaHUUKM «MasiK» Ha 4acToTe
549 xI'n u tnine — «Paguo ITogmocko-
Bbs» (846 xI'm). [IpoTMBOBECOM CITYXKUT
JOMAIIHSISI CeTh BOASIHOTO OTOIUICHUS.
CaM npueMHMK OMUCAH HEOIHOKPATHO,
Hampumep B [3].

3aMpblces FKCIepuMeHTa ObLT MPOCT —
MOBECUTDH ellle OAUH JIyd C €MKOCTHOM
CBSI3bIO CO CTBOJIOM JIepeBa U CPABHUTD
ux paboTy, B KayecTBe KOHJIEHcaTopa
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CBSI3W BOKPYI CTBOJIa HAaMOTaThb JIECsI-
TOK BHUTKOB MSTKOTO aJIOMUHUEBOTO
MpoBOJa OT TpaHc(opMaropa MUTAHUS
JlaMIioBoro TtejeBuszopa. OmUH KOHell
npoBoAa ObLT 3aKperuieH Ha okHe. W3-
3a TOTOHBIX YCIIOBUI HE yoauoch TMOJ-
HSTb MTPOBOJI HA CaMblil BepX, MPUIILIOCH
00EpHYTh €r0 BOKPYT CTBOJIa HECKOJIBKO
Huxe. Katyiika ¢ mpoBoJiOM Bbinaja u3
DPYK U pa3MmoTajicsl 10 3eMJid. bbuto mpu-
HSITO pellleHUe UCTBITaTh MOJYYMBIIYIO-
csl aHTEHHY, Bellb yXe TOoTOBa BEpPXHSsS
MOJIOBUHA 0OJIBIION paMKU € pa3MepaMu
okojo 10x10 M! OcTtaTok mpoBoga ObLI
MpOBeNieH MPsSIMO 10 3eMJie (TouHee, o
CHETY) K OKHY.

PaMka mpuHMMasa HEMHOTO cjabee,
4yeM JIyd ¢ TTPOTUBOBECOM, UYTO U TOHSIT-
HO, TOCKOJIbKY €€ BEepXHsIsl TOuKa ObLia
Huxe. Enie pa3 noareepauiach 9KBUBa-
JIEHTHOCTb 3JIEKTPUYECKUX U MArHUTHBIX
aHTEHH, 0 KOTOPOI aBTOp MUCA YKe TaB-
Ho. Ho caMbIM MHTepecHBIM OKa3zayics
npyroii a¢ddexT. [Ipyu o6bIYHOM MpueMe
Ha JTyd, KaK [MOKa3aHo Ha pUcC. 7, HaCTpOii-
Ka paMKU B Pe30HAHC 3HAYUTEJIbHO YiTyd-
wajga npueM. HampsikeHue Ha BBIXOZE
netekTopa Bo3pactano Ha 20..30 % (c 5
1o 6,5..7 B) a Tok B ycuuTese, ImuTae-
MbIii MPUHSATON 3HEPrue — B MOJITOpa
paza (c 0,1 go 0,15 MA).

TMonxkioyaTh pamMKy Kyaa-1uoo Wid 3a-
3eMJISITh HE HY>KHO — 3TO TOJIbKO YXY-
maetr npueM. [loBesno Takke U B TOM
OTHOILLIEHUHU, YTO paavocTaHIus «Mask»
BelIaeT ¢ MOIIHOCThIO 75 KBT Ha yacToTe
549 xI't1 13 1. YKanoBCKuiA, HAXOISAIIETOCS
B 28 KM K CEBEpY OT MECTA PaCIOJOXKEHUS
TMpUEeMHUKA, a JIyd U paMKa HarpaB/IeHbI
OT OKHa IPUMEPHO Ha 1or. AHaJIOrM4-
HbI 3¢ dEeKT MoyyeH U Mpu HaCTpoiiKe
Ha APYTYIO, XOPOIIO CJBIIIUMYIO CTaH-
uuio Ha vactote 846 kI (ee MOIIHOCTD
U PaCIONIOXKEeHUE aBTOPY HEU3BECTHBI).
IIpocreiiiiee 00bsicHeHKE 3P EKTa TAKO-
BO — TIepe/l PAMOUYHOI1 aHTEHHOM ee co0c-
TBEHHOE 3JIEKTpUYeckoe mojie cuHda3zHo
C IpUXOASIIUM U ycuimBaet ero [2]. Kak
pa3 37Iech U pacroiioxeHa BepTUKaIbHAs
4yacTb JIy4€BOU aHTEHHbI.

Takum o6pa3om, 3KCIIEpUMEHTHI TPU-
BEJIU K CO3JIaHUIO0 «HOBOTO», a HA CAMOM
JIeJIe «XOPOIIIO 3a0bITOTO CTApOro» TUIA
MaJjioli aHTEHHbI, UCMOJB3YIOLIEN dHEP-
TUI0 KaK 3JIeKTpUYecKoil (Jiyd), Tak U
MarHuTHO# (paMKa) KOMIIOHEHT Mpu-
xopiero noss. [lepekauka sHepruu u3
paMKy B JIyd MPOUCXOIUT TaKXKe 4epe3
1nojie — Bedb JIyd MPOXOJUT HEBBICOKO,
okoJio 1...1.5 M Hajg BepxHeit CTOpOHOI
paMKu. 3aMeTUM, 4TO TIPU CTPOToit CUM-
METPUU aHTeHH (puc. 6) 3JIeKTpoMar-
HUTHOU cBsI3u Mexnay Humu HeT. [lpu
CMEILIEHUN X€ PAaMKU B CTOPOHY OT BEp-
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THKAJIBHOI 9acTH Jiyda (puc. 7) MOSBIISI-
€Tcs eMKOCTHAsI CBSI3b JIyda ¢ BepXHel
CTOPOHOM PaMK{ U MHIYKTUBHAS CBSI3b,
ITOCKOJIbKY YaCTh MArHUTHOTO TTOJISI CHU-
KEHHSI TIPOXOIUT CKBO3b PAMKY.
Heob6xomumerii ¢dazoBeiii casur 90°
MOJTyYaeTcsl €CTECTBEHHBIM 00pa3oM,
KaK B JIBYX CBSI3aHHBIX M HaCTPOCHHBIX
Ha OOHY M Ty X€ 4YacTOTy KoJjebarTesb-
HBIX KOHTypaxX. 3aMeTHUM, 4YTO OOBEM,
3aHUMaeMbIil B TIPOCTPAHCTBE KOMOU-
HUpPOBaHHOI pamMouHo-iaydeBoir (PJI)
aHTeHHOM, He OOJbIle, YeM Y JIyda WIn
pamku, a KIIJI Beime. Bo3moxkHo, y
Hee Oosble npaB HasdbiBaTbhes Crossed
Fields (CFA) wm EH antenHoi1, 4yeM y
MaJiorabapuTHBIX KOHCTPYKLIMI U3 IBYX
IWJIMHIPOB WM JABYX PAMOK.

[Mocnenyroiiee KOMITBIOTEPHOE MOIEITH-
poBaHue PJI aHTeHHBI ¢ TTOMOIIIBIO TTPO-
rpaMMBl MMANA ITOJTHOCTBIO TTOATBEPIM-
J10 3KcriepuMeHT. KoMribiotepHas Monesb
PJI aHTeHHEI MOKa3aHa Ha puc. 8.

JIMHBI BepTUKAIBHOM 1 HAKJIOHHOM
YacTH Jyda ObUtM BHIOpaHBI 1o 10 M,
pa3Mmep paMku 8x8 M. [IJ1s1 HacTpoiiku Ha
cpennioo yactory CB mmamazona 1 MI'g
noTpeboBaach MHAYKTUBHOCTE L1 okojo
300 MxI'a u emkocTh C1 okoio 450 nd.
Ilorepu B KaTylllke yYUTHIBAIUCH TOM-
6opoM ee mobpoTtHOocTH Q B mMAITa30HE
30...50, ToTepu B paMKe — BBIOOPOM Ma-
Tepuaja M auameTpa ee mposoma (Al 0

0,8 MM), TTOTepH B 3a3eMJICHUM U OKPY-
KAOIIUX MpeaMeTax — pe3ucropoM Rl
(50...200 om). Ilpm TouyHOII HaACTpoOIiKe
Jyda ¥ paMK{ B PE30HAHC ITOJy9aeTcs
6m3Kast K kapauoungHoii [IH ¢ orHOIIC-
HueM usnydyeHus Bnepen/Hasan (F/B) no
6..8 n1b. Eciu TOuKy MUTaHUS TIepeHECTU
13 Jly9a B paMKy, HallpaBJIeHHUE M3JTyde-
HUS U3MEHSIETCST Ha TIPOTUBOTIONOXHOE,
a BXOTHOE CONPOTUBJICHUE YMEHbBIIACT-
¢ B HECKOJbKO pa3 MpU COXpaHEHUU
MPOYUX OCOOEHHOCTEN.

Oco0eHHO WHTEpPEeCHO BemeT cebs
BXOIHOE COIPOTHUBJIICHUE AaHTEHHBI B
obacTM pe3oHaHca. AKTHUBHAs 4acTh
3HAYUTEJLHO BO3pPACTaeT, B HEKOTOPBIX
caydasx B 5... 10 pa3. PeaktuBHast yacTth
obparaeTcst B HyJIb TPYKABI — Ha LIEHT-
paJbHOM YacToTe U TIPU pacCcTpoiiKax Ha
+ 10..20 x['m. YacTtoTHBIE XapaKTepHC-
TUKU BXOIHOTO MMIIeIaHca pruobpeTa-
10T BUJ, TUITUIHBIN JIST IBYXKOHTYPHOTO
ITOJIOCOBOTO (DUJIBTPA, TEOPHSI KOTOPOTO
XOPOIITO U3JI0KeHA B YUeOHUKAX 3JICKT-
pO- ¥ paIMOTEXHUKH, TIPU 3TOM TTojioca
aHTEHHBI pacIIUPsETCS.

HeckonbKo clIOB 0 COOTHOIICHWU
MoTephb B JIyde M pamke. OHU TOJKHBI
OBITH TIPUMEPHO ONMHAKOBHIMU. Ecim
B3ATh «XOPOILIUi» JIyd ¢ MaJIbIMU TIO-
tepsmu (Hampumep R1 = 0, Q = 300),
HacTpoiika paMKH B Pe30HAHC TIPUBEIET
K YXYIIICHUIO €T0 PaboThl M3-3a TIOTEPh
B paMKe. B TIpoTHBOMOIOXHOM clydae
«uroxoro» jyda (R1 > 200 Om, Q < 30)
«Xopollasi» paMKa YJIy4IIUT ero pabo-
Ty, 9TO CKaXeTcs Ha MOIENU B CyIIec-
TBEHHOM YBEJIMYCHUHW BBIMTPHIIIA BCEit
aaTeHHBI, HO JIH craHeT Takoii ke, KaKk
y paMKH, T. €. ¢ MAaKCUMyMOM B 3€HWT,
YTO HEOJATONPUSITHO IS TIepenadn Win
MpreMa B HaIlpaBJIeHUW Ha TOPU3OHT.
PeanbHBIl BBIUTPHIIT OT TPUMEHEHUS
PJI aHTeHHBI MpencTaBsieTCS B Tpele-
nax 2,5..3 1b. OH o0ycioBlIeH OBYMS
(akTopamu — MosIBICHNEM HarpaBJIeH-
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Hoct 1 noBeimeHneM KII nyda n3-3a
pocTa ero COIMPOTHUBJICHUS U3IydCHUS.

OmmcaHHy0 KOHIEITIINIO0 MOXHO IIPH-
MEHHTh M K BCEHAIIpaBJIeHHBIM aHTCH-
HaM. B 3TOM ciygae HY>KHO HECKOJIBKO
(3...4) paMOK, pacIoIOXXeHHBIX CUMMET-
pUYHO OTHOCHUTEIBHO 3a3¢MJICHHOTO
BepTuKana (puc. 9).

PaMKn MOXHO COeIMHUTH KakK Tia-
paJjIeibHO, TaK U TOCJeAoBaTesIbHO. B
MOCTIeHEM ClIydae OHU 00Opa3yloT TOPO-
UIATbHYI0 OOMOTKY, «HAleTyio» Ha Bep-
THUKaJI. 3eCh TOXe HET HUYEro HOBOTO,
IOCKOJIbKY JaBHO M3BECTEH CIIOCO0 BO3-
OYKIEeHMS 3a3¢MJICHHBIX BEPTUKAIBHBIX
MauT MaJIoii TOPOMIAIbHON OOMOTKOM y
ocHoBaHMA. OTIMYME B TOM, YTO 3[€Ch
pa3Mep Topa He MaJl, ¥ ero II0JIe aKTUB-
HO Y9acTBYeT B M3IyYCHUM.

DyeMeHTbl HACTPOWKU BepTHKaia
(MHIYKTUBHOCTB) W TOpa (€MKOCThb) HE
TTOKa3aHbl — OHU TaKWe Xe, Kak U B TIpe-
IBITYIIEM clydae. DTy aHTeHHY MOXKHO
Ha3BaTh ToponpaabHO-eMKocTHOHI (TE).
OHa MOXeT OBITH ITOJIE3HA IUISI YMEHbBb-
IIEHUS TIOTePh B HEMOCTATOYHO XOPOIIIei
3a3eMJITIONIEN CTPYKTYpe BepTHKaia 3a
CYET pOCTa €r0 COMPOTUBIICHUS U3ITyJe-
HUST TIpU HACTpOIKe Topa B pe30HaHC.
M3BecTHO, 4TO TSI yMEHBIIIEHUS TTIOTEPh
B 3a3¢MJICHMM BOKPYT OCHOBAHUS BepTH-
Kaja 3akambIiBaoT A0 120 paguMaabHBIX
MpoBOAOB. BO3MOXHO, 4TO aHalIOTU4-
Horo yBemmmdenust KITJI ymactest mocTidb
3HAYUTETHHO OoJiee MEeIIeBBIM CITOCOOOM,
pa3BecuB 3..4 paMKM Ha pacTsDKKax Bep-
tnkana. TE aHTeHHa HyXImaeTcs B Jalb-
HEWIUX MCCIeI0BaHUSX.
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