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EPYXHMOBHY 0. A, THMO®EEBA A. A.

KOMBUHHPOBAHHDBIE PYIOPHBIE OBJYYATEJIHU
AJIsE 3EPKAJIbHBIX AHTEHH

DJIeKTpUYEeCKHE XAPAKTEPHCTHKH OCECUMMETPHUHBIX 3€pKaJbHLIX aH-
TE€HH B 3HAUUTEJbHOH Mepe onpeaesstorcss GopMoH AuarpaMMEBl HAIPaBJIeH-
Hoctu (JH) w ypoBHem G0OKOBOro W3JyueHHWs NEPBHUHOTO PYHOPHOrO H3JY-
yaress. Uem Bpiwie cummerpus B popme [IH u HHXKe ypoBeHb G0KOBOro H3-
JYUEHHUS, TeM JIerde CIPOCKTHPOBATH H peasu30BaTbh OJHO- HJIH JBYX3ep-
KaJbHYI0O aHTEHHY C ONTHMAJbHBIMH XapaKTepHCTHKaMH. B 3asucuMocTH
©OT CXeMBl JABYX3CDPKaJbHOH AaHTEHHB MNPeANOUYTHTEIbHBIMH OKa3bIBAKOTCS
pasanunbie dopmel JIH pynopuoro uzayuarens [1].



[image: image2.png]CpeAr H3BECTHBIX THIOB PYIOPHBIX aHTEHH, MO3BOJSIOIIAX MOJYYUTH:
Tpebyemyto dopmy [IH, pocrartounoil ru6koCTbI0 ¥ KOHCTPYKTHBHOH IIpOC-
TOTOH 0OsagaroT pachasupOBaHHBE PYNOpPHLIE AaHTEHHBI ¢ H3J0MOM ofpa-
aytome# [2]. [lnarpaMMbl HAIPABIEHHOCTH 3THX PYHOPOB NPAKTHUECKH OH-
HaKOBH B IIpejesax IJaBHoro Jemectka B maockocrsix E uw H, a dopma
BepPIUKMHBI NPHMEPHO coBNajgaeT ¢ Qopmoil BepmuHn JH o6bluHOro pacda-
3HPOBAHHOrO pynopa B miaockoctd H, wumemoinero Ty ke pachasupoBKY.
IIpy MuHHMaJbHLIX radaputax pymnopa kymnosaoobpasHast Gopma BepIIMHBI
HH coorBerctByer pacdasupoBke Agy =m, HOUYTH mJockas — Agy = 1,57,
BoponKoobpasHast —Ag: =2n [3], rae Agy — cymMmapHas pacdasupoBKa
{coberBenHo pynopa u mpoctpaHcTBenHas ). OpHako HauWHasi C YPOBHS HpH-
mepHo —20 1b JH B maockoctu E craHosures 1Ikpe, ueM B IJIOCKOCTH H,
a ypoBeHb OOKOBOIO H3JAYUEHHUST CYIECTBEHHO BHILIE.

W3 mpunnuna aefictBusi PyHOPOB ¢ H3JOMOM $ICHO, UTO CTelleHb COOT-
BerctBus JAH B miockocrsx E u H zaBucur or xapakrepa #3MeHEHHS IOJS
B «3aT€HEHHOH» (Ha puc. | 3amITpuxosaHa) yactu pynopa. Uem G/uxe Mex-
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Iy coBOH 3aKOHbl aMIUTYAHOIO paciupeaeneHud B mjockoctsx E u H B
packpeiBe pynopa, TeM Gogblie COBIAJEHHEe MeXKAY cooTBeTcTByIomumMy 1H.
UemM Kpyue cmajgaer X0 HyJs pacupejesieHHe aMILIUTYA TOJS B PackPHIBE,
tTeM OoJjblile KPYTH3HA CKaToB riasHoro Jjenecrxa JAH u ke yposeus 6o-
KOBOTO H3nydeHHsA. B pymope ¢ H3JIOMOM M IJAaAKHMH CTEHKAMH IOJHOIO
COBUAJEHHsT pacupege/ieHHs aMIUIHTY/] HOoJs BAOJb PACKPHIBA B ILIOCKOCTSX
E u H noburbes ne ymaercss H3-3a YaCTUYHOIO 3aTEKAHHS TOKOB Ha «3are-
HEHHBIE» CTEHKH. YBEJHYHTb KPYTH3HY CKATOB IVIaBHOIO JENecTKa H YMEeHb-
LINTb YPOBEHL OOKOBOTO H3JIYYEHHS MOXKHO IyTeM COOTBETCTBYIOILIEro yBe-
audeHnss pacdasupoeku. [Ipm 3ToM, oAHAKO, PE3KO YBEJIHUHUBAIOTCH TIe€O-
METPUUECKHE DPasMepbl H MNOABJAETCS HEKOTOpPas H3PEe3aHHOCTh BEPIUHHBI
raasdgoro nenectka JH B mmockoctu E, xapakrepHas ans oOBIYHBIX pac-
(ba3upoBaHHBIX PYNOPOB, XOTS BBIpaXKEHHAs W ropasfo caabee, yeM V I10-
CNeNHUX. YBeJaHUeHHe KPYTH3HEI CKaTOB M yMeHblIeHHe YDPOBHST GOKOBOTO
H3JIydeHHs. MOXKHO IIOJYYHTb H C TIOMOIIBIO H3BECTHOro npuema [4] — Ha-
pe3aHus Ha CTeHKAaX pyHopa ¢ H3JIOMOM HMIEJaHCHBIX «3aMHpajoliux» Ka-
HaBOK (CM. puc. 1). DKcnmepHMEHT NOKA3BIBAET, UTO HAUAYUIINE pe3yJ/bTa-
Thl MOJNYYAKTCH OPH ONPEeLeJeHHOM PACHOJO¥KEHHH KAHABOK OTHOCHTEJIbHO
packpeiBa pynopa. KawaBku Moryr ObIThb BBIIIOJHEHL paBHOrIyOOKHMU
(1eTBepTHBOIHOBBIMHU ), WM C TIEPEMEHHON (/s YJAYUMIEHUS] COTNacOBAaHUS)
riyOuHOH, yBeJHUYHBalolledics, nanpumep, or 0 10 A/4 wau yMeHbLIAOMIEHCS
oT A2 1o A/4 mo mepe mpubJHKeHHS K PACKPBIBY. YJydlUeHHe CoriacoBa-




[image: image3.png]Husg MOKeT ObITb JOCTHTHYTO TakKiKe MyTeM BHIIOJHEHHs KaHABOK HE KOH-
IIEHTPHYECKHMH, a CHHMPaJbHO-pasBepTHBalOlIUMHUCH [5]. [das mocTHKeHHs
CYLIeCTBEHHOTO 3((peKTa B PyHmope ¢ H3JIOMOM (B OTJHYHE OT OOBLIYHOTO
pacdasupoBaHHOrO pymopa) JAOCTATOTHO Iipope3ath 5—6 kaHaBok. llpu
3TOM JHaMeTp pPylopa ¢ H3JIOMOM Y KaHABKAMM 3HAUMTEJNBHO MEHBIIE TO
CPAaBHEHHIO ¢ PYIIOPOM C U3JOMOM H TJAJKHMHU CTEHKAMU, HMCIOUIUMU Ty XKe
KPYTH3HY CKATOB U TOT e YPOBeHb GOKOBOI'O M3JyUeHHs.

B cBfIz3y cO CJAOMKHOCTLIO TEOPETHUECKOrO aHa/MM3a BJAUSHHST Ha TapaMerpsl pynopa
C HM3JI0MOM KOHEUHOH HMII€JaHCHOH CTPYKTYPHl, NPOPE3aHHOH HA 3aTEHEHHOH CTEHKe, Ol-
THMAJLHBIE TEOMCTPHUECKHE COOTHOLIEHMS] A/ KOMOHHHPOBAHHOTO pymnopa Oblau Ha#aeHbl
IKCHePUMEHTaApHO, BHauajse [IJ7 OLEHKH BEJHUHHB OXKUIAEMBIX 3DDEKTOB Oblua HCCIAE
J0BaHpl ClAeAyioliKe pymnopel: ofbmuHbIM pacdasupoBanHb (P); ¢ msjsomom ofpasywoued
(PH), toT XKe, HO C IECTBIO KaHaBKaMH, MJyOHIIOH, JHHEAHO yBeJuuuBamouledics oT Af4 10
A/2 mo Mepe yhaseHHsT OT pAacKphiBa — KOMOHMEMpoBauHuifi pymop (PUK).

PacdazipoBausplt pynop umes auaMmerp packpeiBa 5,6 A mpu yrae pacrsopa 70°
Jdunanerpel packperBa 2 Ry, u yramt pactBopa 2 oy pynopos ¢ usiaomoMm PH; u PUK; 6bum
B3SThl OJMHAKOBBIMH M DaBHBIMH JAHaMETPy packKpblBa W yIJy pacTBopa oObluHOro pacda-
3MDOBAHHOIO DPYNOpPa, 4 pasdMep CeueHHsT M3J10Ma U YroJl pacTBOpa KOHYCA, MPHABIKAOLLEro
K BOJHOBOAY, COOTBeTCTBeHHO 2R =19A u 20,;=14°, [{uarpaMMbl HaOpaBJEHHOCTH H3Me-
pANMCH OTHOCHTENBHO (agoBorc UeHTpa pynopa (Sg ,=3,4A) Ha pPACCTOAHMH OT ILIOCKO

¢t packpuiBa Sp =674 Ha uacrore 11,2 I'Tu. Cpasuenve IH atux pynopos noxassiBaer,
garo JAH pacdasuposannoro pynopa P; (puc 2a) ne o6JaagaT oceBod cuMMeTpHel, Toraa
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wnak aas pyrnopos PH;, PHUK; nmarpaMMbl CT4HOBATCA NPAKTHUECKH OCECHMMETPHYHBIMH
(puc 26,8). Hlpu srom ana PUK; auarpamva B niockoctn E okaspiBaetcsd  jgaxe

‘yn{e, yeM B miaockoct H, T e adgdexr ocaabiaeHds TOKOB B NJjockoctH E KOMOHHHpO-
LaHHOTO DYyNOpa BhIpaKeH BecbMa cuabHo (Ha puc. 2 u 4 JH B mnockoctn E oGosnaue-
Hpl CIVIOIIHEIVH JMHUAMH, B IVIOCKOCTH H —- IYHKTHDHBIME). YpoBeHb GOKOBOro mnanayde-
Hug B Twockoctd E cooTBercrBeHHo yMmensmdics., Popmsr Bepmuab JIH B miockocrax E
v H aaa PU, u PUK, Gausku, y PHU, ona npumepso coBumagaer ¢ dopmoit sepmuns JIH
B nuockocry H oGbluHOro pacdasmposauntoro pyrnopa Py, a y PHK; Heckoabko oT/IHYaeTcs.
ITo cornacoBanmio pynopbl PU; u PUK, npuMepHO paBHOLEHHBI M HECKOJIBKO JyHIlle, yem
o0biuHbIl pachasupoBaHHBI pynop Pj, uTo caelyer U3 cpaBHeHHs 3HaueHuH Kos(pouunen-
ToB orpaxenust I' (puc. 3;.

CIpOEeKTHPOBAHBE DPYIOPH KOMOWHHPOBAHHONG THNa KOHKDETHOTO IeJIeBOro HazHayc-
Hust ¢ kanaskamu paBHofl (PUKP,) u mepemennoft (PUKIly) rayOunel u (1458 cpaBHeHHS)
pynop ¢ raagkuMu creHkamu (PUp). T[eomerpuueckie mapaMerpsi 3THX DPYNOPOB:
2Ry=43); 2R;=19A; 20, =05 2a,=48", npuuem PHIKII, — ¢ 1recTpi0 KaHABKaMH NepeMeH-
FOH rayGuHbl  (TaKiKe MeHsIOIMMHCS OT Af4 y packpelBa 1o A/2 Bray6e pynopa). a
PHKPy; — ¢ wecTor0 paBHOAyGOKHMH  KaHaBkamu raybunof A/4. Jlas AaHHEIX DPYNODOB
S¢.u%4,87», a pesquuuHa SpB3fra pasHOl 4,5h. Cpasmenue [H, usMepennbix Ha yacrore

89 I''u (Agy=2,6mn), nokasbiBaer (puc. 4), 4To paBHOTJAYGOKHE KAHABKH CHJBHEE CYXKaloT
IOH B niockocru E, 4eM KaHaBKH EpEMEHHOrO NPOMQHUIIS.



[image: image4.png]Kpome TOTrO, nJ51 KOMOHHUPOBAHHBIX PYNOPOB HabJI0JaeTCst 3aMeTHoe oTJH4ne B op-

Me BepllkHbl FAABHOTO JeNecTKa M0 CPABHEHHIO C PYNOPOM C TJAJLKHMH CTeHKaMu. 310

MOKeT OBITb CBA34HO C IIEKOTOPHIM <«3KBHBAJEHTHBIM» H3MeHeHdeM (B JaHHOM Cayyae ¢

yMenwuieduen) coGerBenHoll pacdasupoBKu pviopa. TakoMy yMeHbUIEHHIO pac(asupoBKK
COOTBETCTBYET yMeHblIeHHe nauaMerpa 2R PDEKTHBHO H3IYUaIOULEro PacKpbiBa.

3aech 1 1afee MHAEKC «3» 0603Hauaer,

4YTO COOTBETCTBYIOIHE BEJHUMHEL OTHOCATCSH

/"% L K THIOTeTHUCCKOMY <3KBHBAJIEHTHOMV» DY-
1 nopy ¢ pasmMepamu KRy H [/, H  yraom

2N et L PacKpLIBA .
Y v Ha ocHOBe 3KCHEPHMEHTAJBHBIX HAHHBIX
N il - IJs oIpelesieHHst Ry MOXKHO TIPEAJIOXKHUTD
0 06 109 #Ho2 15 H8[T; NMPOCTOe  SMIMPHYECKOe TIPABHJIO: SKBHBA-
) 4 s ) A 4 jeuTHHE packpHB A8 PYIOPOB ¢ PABHOLIY-

f% ij GOKUMHI YEeTBEPTHBOJMIIOBEIMUA KaHaBKaMHU IIpH-
2

Z MEDHO COOTBETCTBYET JMaMeTpy, Ha KOTOPOM
e S pacnosoxena TnepBasg €O  CTOPOHBL TOpJa
0 pynopa KaHaBKa. OIKBUBAJENTHHIH pPacKPHB
7’0’5' /Qg //2 //,5 /Z(S’ /"/Z; /15l PYNOPOB ¢ KaHABKAMH YHOMSIHYTOTO [I€-
‘/-% pH/Q peMmenHora Ipoduist NPHUMEPHO COOTBETCTBYVET
21 IHaMeTpy, Ha KOTOPOM paclo/oKeHa KauaB-
™ .l | Ka ¢ TJayOuHOH, oTauualouefics ot Af4 B

T 1,3—1,4 pasa.

06 109 Ho H5 118 fﬁz [ns onpenesenust reOMeTPHYECKHX pas-
4 g » 4 > MEpPOB DPYHOPOB C H3JOMOM H KaHaBKaMK
> 3ajianHod wHpHHOH W (HOpPMOH BepUIMHBL
Puc. 8 FJIABHOTO  JleecTKa  MOXKHO  T0JIb30BATHCSA
IPHOIIKEHHOH MeTONUKOMN, H3J0XKeHHOd B [6],
A pYHoOpoB ¢ H3NOMOM, HMEIOIHX r/lalKHe CTeHKH, 3aMeHuB Ry, fs, Sp u Agy coor-
BeTCTBYIOIUHMU 3HAUCHHUAMH Ras, o, Sp.a u Agy, | CTOAYIOIEMH M3 ONpefesICHUS FKBH-
BAJICHTHOIO PACKphiBa M 3aaHHOTO NOJOXKeHHs TOukH Habnwofenus. WUs xapaktepa cBssm
MeXNy AHaMETDAMH SKBHBAJCHTHOIO DaCKphiBa M KaNaBOK S ICHO, Y4TO HAPE3aHHe KaHABOK

BOTM3H DacKpblBa 00eCreunBaeT HeOOXOAMMBI SQ(EKT mpH MeHbUIHX rabapurax,
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Ha puc. 2 u 4, rae npusefensr JH pynopoB ¢ xamaBkaMu, Hapsiiy ¢ BeJUYHHAME
paca3upoBOK, DPACCUHTAHHBEIX OOBIUHBIM crnocofoM (AQy ), yKasaHbl 3HAYEHHS SKBHBA-
JIEHTHBIX pachasupoBoK AQy,-

Ha puc. 5 mnoxasansl u3MmepeHuble Ha uacrore 815 I'Tm B maockoctw E JIH eme
OJHOH CepUM PYNOPOB C AAHHBIMU: 20;=48% 200;=12°; 2R;=19\; y pymopa PU; (cumiom-
nas JuuuaA) 2R;=4,1A, y pynmopos PUKP; (nynkrupmast) m PUKII; (WTpuxnyHKkTHPHAA)




[image: image5.png]2Ry =4,40 Tlepnenauryasipuo ocu pynopa PUKP; napesansl 1Be koHueHTpHuecKHe paBHO-
ray6okue KaHaBku ¢ ray6uuoll u marom A/4 [lepnenmuxyssipio ocu pymopa PUKII; nape-
3aHBl YETHIPDE KOHUEHTPHUECKHE KaHABKM C LIATOM A/4 u TAyOMHOH, JHHEHHO YBEJIHYUBAO-
uiedica or A4 mo A/2 mo Mepe yHajenud of
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CyMMHUDPYS WTOTM BBINOJIHEHNBIX HMCC/AEAOBAHUHHE, MOMKHOC OTMETHTh:

— pa3paboTaH HOBBIH BUJ KOMOUHUPOBAHIILIX PYNOPHEIX AHTEHH, codyera-
IOIIUX NOJIe3Hble CBOHCTBA PYIOPOB C H3JOMOM H PYIOPOB ¢ KAHABKAMH, C
IOMOUIBIO KOTOPBLIX MOXKHO IIOBBICHTb KO3(M(HUIHMEHT HCIOJIb30BAHHS TOBEPX-
HOCTH PAacKpbiBa 3€PKa/JbHBIX AHTEHH W VJAVYIIHTD XapaKTEePUCTHKH JHAa-
rpaMm HalpaBJ/JeHHOCTH;

— KOMOMHHPOBAHHbLIC DVIOPHLIE AHTEHHBI NPU PABHBIX NEKTPHUCCKHX
napaMmeTpax OTJHYANTCHd OT PYNOPOB C H3JOMOM MeHbIIMMH rabapuram, a
OT PYIOPOB C KAHABKAMHU Ha cTeHKaX — 6oJbiiell TeXHOJOTHYHOCTRIO 3a cUeT
YMEHDbUIEHHUS YHCJIa KaHABOK,

— TeOMeTpHYeCKHe PasMepbl KOMOHHHPOBAHHBIX PYNOPOB MOMKHO OHpe-
JeNsITh 0 METOAUKE AJSI PYNOPOB C U3JOMOM M IVIaJKUMH CTEHKAMM, H3J0-
KeHHo# B [6], HCTOJB3YSl BBENEHHOE 371€Chb TOHSATHE 3KBUBAJEHTHOIO Pac-
KpHIBa.



[image: image6.png][aal @RIt w [\

CIIFMCOK JIMTEPATYPDI

Afseunbepr I’ 3, AmMmunoapcxkutt B I', Tepemus O H Anresnst YKB T 2
M, «Cssasb», 1977

Tumodeena A A, Tumodees B B PachasupoBanrsii pynopHslii ofayyarenn
Apt cBun Ne 316357, — «BH>» 1971, Ne 30

Epyxuvosuu 10 A, Ko6puna I' A Hsayuenne necundasusoil Kpyraod anepry
pel — «C6 tpynos 'oc HUHP» 1967, Buin 4(49)

Kay A F Wideband horn aerial — ,,Microwave J*“, 1964, vol 7, No 3
EpyxumoBuy IO A Pynopras aurtenna Asrt cBug Ne 237934 — «BH», 1969, Ne 9
Tuvwodpeena A A OnpenefeHne TeOMETPHUECKHX DasMepoB PYNOPHHIx obsaydartenel

¢ JAuarpavMMaMu ~ HaInpaBlEeHHOCTH, OJH3KMMH K ONTHMAJbHBIM — «JJIEKTPOCBA3bY,
1977 Ne' 5

Crareq nocrynusa e pedaxyuro 30 urona 1975 2







Антенны (назад)
PAGE  
1

