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KA3AKOBA T. A, CIIHBAK H. H, THMO®EEBA A. A.

YMEHBIHEHUE YPOBHA BOKOBOIrO H3JAYYEHHUS
PYNOPHbIX AHTEHH NYTEM HCIOJIb30BAHHUYA
NOrAOHIAIOIIUX HACAOK

OpuuM H3 crnoco60B yMeHbUIEHHst YPOBHs OOKOBOTO H3JyYeHHS DPYIOPHBIX aHTEHH
sIBJISieTCsl HaHeCceHHe INOIJIOLLAKOWEro MarepHana Ha CTeHKH pymopa [l] wniam  Hacaikw,
YCTaHOBJGHHOH NEPNeHAHKYJAPHO ero pacKphiBy. B nepBoM caydae, Hapaly ¢ yMeHblie-
HHeM ypoBHA OOKOBOro H3JyueHHs, Habmiofaercsi H3MeHeHHe KosddHUHeHTa ycHaeHus H
¢opMbl IVIaBHOrO JemecTka AuarpaMmsl HanpasjernoctH (JH), Bo BTOpOoM — cexTop mno-
JAaBJIeHHSt OrPaHHUHBaeTCs 3aJHMM NOJAYINpOocTpaHCTBOM. DBonee sddexTuBHBIM cnocobom
ABJIIETCA YCTAHOBKA PYHOPAa BHYTPH MOIVIOWIAWIUKX <«TyHEenefl» [2], HO upu stom 3ma-
YL TEJIbHO YBEJIHUHBAIOTCS TeOMeTPHYeCKHe pa3Mephl aHTeHHSI.

Tpennaraercs MeToA YMeHbIIEHWsl YpPOBHs1 OOKOBOTO H3Jy4YeHHS DPYNOPHLIX aHTEHH
B WIHPOKOM CEKTODe YrJoB TNpH coxpaHeHnH KOIDOHUHEHTa YCHJIEHHS, a TaKXe IIHPHHBI
H (apmbl raasHoro aeneerxa IH B mpegenax pabouero cektopa. [locTdHraercss 310 npH-
MeHeHHeM NHPaMHIAaAbHbIX HJH KOHHYeCKHX NOIVIOM[AMOUIHX HAacajJOK C ONTHMAJbHBEIM YIVIOM
pacrBopa. HMcesenoBanns nokasadH, 4TO yroJ pacTBOpa HacajKH 33BHCHT OT THIA pymopa.

Das cudasHbix pynopHblX aHTEHH YroJ pacTBopa HacaikH AodxkKeH GbITb NpHMepPHO
paBeH IIHpHHe ryiaBHoro Jemectka [IH no Hynsm pynopa Ge3 nacaaxu. Ilpw stoMm HaGuo-
paercst ray0Okoe nojaBjeHHe YPOBHS GOKOBOro H3JIYUEHHS, a BJAHSHHE NOIJIOLIAoUledl Ha-
CajKy Ha KO3(Q(HUHEHT yCHJEHHS M TJIABHLIH JIE[IECTOK HE3HAUHTEe/bHO.



[image: image2.png]st KAGCCHYCCKHX CHH(A3HBIX NMHPAMIAAABHLIX H KOHHYECKHX DYNOPOB C FJaiKHMH
CTEHKAMH YTOJl DaCcTBOpa HACAIKH ONPENeNAeTCs NO u3BecTHhM ¢dopmysaam [3], npeama-
3HAYEHHBIM AJIsL pacueTa WHDPHHB IVIaBHOrG Jenectka JH nmo Hynsau.

Yroa pactBopa norviomaoulell HacaAki NHPaMHAAILHOTO pymopa

2Bz = 2 /ar; 0y
28 = 3\ ax )

rae 231t 23, — yrabl pacTBOpa HAaCalKH; Qg W Qy; — pasMepsl anepTypsl pynopa B MJO-
ckoc1ax £ H H COOTBeTCTBEHHO; A — AJHHA BOJIHHI.

OnTHManbublii YToJ1 pacTBOpa MOMVIOMIAIOINEHl HACAXKH AJAS KOHIYECKOrO Pymopa H0J-
ZKeH OTJIHYAThCH N0 IVIOCKOCTSIM, HO TaKas HaCaAKa KOHCTDVKTHBHO CJ0XHA. B atom cay-
4ae TOrJIOWLAoWasi HacaAka MOXeT ObiTh H3rOTOBJIEHA B BHUAE YCEYEHHOr0 KOHYCa C YTIJOM
pactsopa 2B, kotopsiii nesecoobpazHo BHIGpaTh PaBHLIM HJH GOABWHM IMHPHHB T1aBHOTO
genectka JIH mo myaam B miockoctn sektopa E pymopa 6Ges macazki, T. e.

2arcsin (1,634/D)> 28 > 2 arc sin (1,220/D). 3)

Ha puc. 1 npusesena cxema (@) u OAH mupamugansuoro pynopa (6, 8), H3MepeH-
Hble B fasbHefl 30He B miockocTsix H W E cooTsBeTcTBeHHO. CHJIOLIHON JHHHEH I0Ka3aHbl
AH pynopa 6es nacazxu (agy=18k; b,=086A; ag=1,4r; bg=037h; h=114), nyHk-
TapHofi — IIH toro xe pynopa ¢ nornowaromedt nacaakoii (By=48°, Bg=41° [=2,5}).
HccnenoBanisi NpoBOAHJUCH HA BosHe Ah=26,8 mM.
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Msmepennst mokasaaW, 4TO MNOrJOMLaioNias Hacagka ¢ YIJOM pacTBOPa, OnpeleeH-
Hum no ¢-aam (1), (2), 3HaUHTeJNbHO YMEHbIIAET YpOBeHb OOKOBOIO H3JIyueHHs, OcoDeH-
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[image: image3.png]HO B TMAOCKOCIH 1ehT0pa E, MPARTHUCCKH He M3MEHSS IMaBHBI JeMecTOh 3aMeTHOro yMens-
HeHHs K03t PHULKHEeHTa YCIVIEHHS NPH 3TOM He HabuoLanoch

Hag pacdasupoBaHHBIX DYNOPHbIX aHTEHH, TAe HET YeTKOM rpaHHlbl MeXAY TJIaBHLIM
M NePBHIM GOROBHIM JIENIECTKOM M TAe WipHHa raaBuoro Jenectha' JIH onpenessercs e
Pa3MepoM anepTypel, a YIJIOM PacTBOPa PYNopa, NpH ONpeleJeHHH YIaa PacTBOPA HOTA0

maolgen

HacallhkH CleayeT yuHThIBaTh, 4TOo wHpHHa JH no ypoenio —(10
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pacTeopa pynopa, CJAel0BaTeNb-
HO, HeOO\OAHMO, uTOGHl COB.II0-
aJoch yCJOBHe

28> 2a, {4)

rie 2a—yroxa
nopa

Jas pacdasupopansbIx pv-
TIODHBIX AHTEHH C H3NOMOM OG-
pasyomed [4] yroa pacTtBopa
norJomlammes  Hacaik#d BHOH-
paeTcsi Ha OCHOBANHH aHa/lH3a
paboTH pPYNODHBLIX AHTEHH € H3-
JIOMOM oGpasymouieli N0 MeTOLV
T€OMEeTDHYCCKOH TEeOPHH IHubpak-
mvi [5]  Auanus  pmokasbiBaer.
4TO UIHPHHA IVIaBHOTO JenecTha
JAH pynopos ¢ wusioMOM 1O
yposHio — (10 15) B coor-
BETCTBYET Yy PacTBOPA OCHOB-
HOro pynopa 2¢e (puc 2a), a
rpannna  OGOKOBLIX  JIENECTKOB
ompeleseTC B OCHOBHOM JH-
¢panunedi Ha KPOMKe DAacKpbiBa
pynopa syyeii | u 2, Audparm-
POBaHHBIX, B CBOK Ouepeilb, CP-
yenpeM HznoMa [losroMy nas
nojasjeHHst OGOKOBOTO H3Jyye-
HHS B IIHPOKOM CeKTOpE VYIJOB
yroa pactBopa TNoONMOLLamilel
HacalKH y DYMNODPOE C H3JIOMOM
obpasyoiel 1e1eco06pa3Ho Bhl-
6paTh B npelenax

pacTBopa Dpv-

2T > 2.3 > 2(12' (5)
Puc 2

Tle y— yron, oGpa3oBaHHLIH OCBLI0 DPYNOpPa H HUPAMOMN, COeZHHAIWEN NPOTHBOMOAOMKHLIE
OT OCH TOUKH DACKDEIBA PYHOPAa W CeYeHHs u3nova, y=arctg[(Ro+Ri)tg s/ (R—R))]

Ha puc 26 u & npusenenns JIH pynopa ¢ usnomom obpasymwllied,, H3MepeHHble B
AaJbHed 30He B MAOCKOCTAX /{ M E cooTBerctBedno CIJOIHLIMI AHHHSMH ToKazausl J1H
pynopa Ges rnomowarmwel Hacagku (2R;=1,6), 2a,=14°, 2R,=46), 20,=70° 2y=
=110°), NYHKTUDHBIMH, TOUKAMH H WTPHX-NyHKTHPpHEIME — JIH Toro xe pymnopa, obopy-
AOBAHHOTO TOTJIOIMAIOIWIHMY HacagkaMu (2Kpn=7,3)), MMEIOWHUMII COOTBETCTBEHHO VIJILI
pacreopa 120° 85° u 70° Ilpm yrae pacTBopa noracinalomeii Hacamku 120°, T e 6amz
KoM K yray 2y=110° wunpusa u ¢opma raasHoro menmecTka [1H HouTH He H3MensioTes,
nonasneHHe OOKOBOTO H3JyuyeHHs BeckMa IvySokoe, a npu 2B=20, H3MeHeHue UIHPHHBL
raasHoro senectka JH pynopa snauntesnpHo

Ycranoska morsomalolell HacaiKM Ha PyHOpax Gojee CMOKHOM KOHCTPYKIHH, yXe
HMEIOLHX HH3KHA YDOBEeHb GOROBBIX JIETIECTKOB (DPYHOpax ¢ KaHABKAMH, JHAJIEKTPHKOM
H 1P ), MO3BOAAET ROMOJHHTEAbHO MOLABHTL §POBEHb GOKOBOrQ H3JIYHEHHS, eC/IH yroa pac
CTBOPA HACAJKM TPHMEPHO COOTBeTCTByeT mmpuHe 1M mo HysasM pynopa 6es Hacauku

Ilpr wcnonb30BAHHM PyMOPHBIX AHTEHH ¢ HA3KHM yPOBHEM GOKOBOTO H3JYYEHHST B
KagecTse o6ayuareneHl 3epKasbHBIN aHTEHH MOAKHO CYIIECTBEHHO CHH3HTL YPOBEHh BOKO
BOIO H3JIYYEHHS AHTEHHHl B Te\ CERTOPAX, F1e OHO ONpPeICTAECTCS NEPEH3TYUEHHeM pyIopa,



[image: image4.png]0coBenio B C\eMaX OIHO3EPKANbHBIX aHTCHH C BhIHECEHHBIM 0CJyvuaTtes]eM, HANDaB/CHHbIE
cBOfICTBA KOTOPLIX onpeleasiorcs B ochHoBHoM JH obayuarens.

Ha puc. 3 u 4 npuseiennl [IH 0aHO3EpKaNbHON aHTEHHE, BbINOJIHEHIOT N0 cxeMe ¢
BHIHECEHHBIM OGAVUATE/IeM, M3MCDeHHbe B FOPH3OHTANBHON MJOCKOCTH NPH TOPH3OHTaIbHOI
n BepTHKanbHON MOASPH3AlNsX. 3€pKato aHTEHHH NpeicTaBaseT COO0OH BLIpesky u3 napa-
GonoHAa BpaulcHus uuadHApoM axamerpom i,1 M. Qoxycroe paccTOfHHE HCXOAHOro napd-
Gosouaa 0,5 MM, OCb HHIMHIDA, BLIPE3AIOLIETO 3€DPKAJO, CMeleHa OTHOCHTENbHO (OhIIb-
woi ocit Ha 0,65 m. llccsenoBanusi MPOBOAMJMCHL Ha BOJHe A=26,8 MM, rie xKoy(uuiCHI
veunenus npumepito 40,5 1b. B xauecTse obnyuatens Obli 1CTOJB3OBAN pacta3npoBaHHbIL
pynop ¢ H3OMOM  00pasylouleH, ofopynoBaHHLll norsollaoilell HACALKOH CheuxabHoN
KORGMUTYPAUHHK; YrOoa pacTBOpPa HACAAKM paccyuTad mo ¢-ae (5). Ha puc. 3 u 4 IOH ax-
TeHHb! TIPH HCII0JL30BaHHIL pynopa 6e3 norJoulawiueil Hacajkh TNOKasahbl MyHKTHPHLIME
JMHMSMY, ¢ HacalKoil — CIyowHbIME. Haauuyne norgoilaimouleii Hacalk# Ha pPynope no3so-
JgseT CHU3HTb YypOBeHb OOKOBOrO H3JYYeHMs aHTeHHbl B 3aJHEM [NOJYNnpoCTpaHcrse Hi
3—6 1B. Ilpn 3TOM AnArpaMMbl HaNPaBJEHHOCTH ABTEHH B FOPH3OHTAJIbHON NJOCKOCTI Ges
NPUMEHEHHR KaKMX-60 3KPAHOB COOTBETCTBYIOT cnpagounoft JH MKKP aas ucnoassye-
MbiX Ha PPJl aHTeHH BHICOKOrO KayecTBa, PaCCUHTLIBaeMbX MO ¢-Je

G(e)=52—101g(D})— 251g ¢ (6)

npn G <e<Pg, UPH @22 G(p)=-20 1B, tme G(§) — ycuacHue anTenns (B meunGe-
aX) B TPOM3BOJBHOM HANpPaBJEHHH OTHOCHTENLHO H3OTPONHOTO H3JyuaTens; ¢ — yro.d
(8 Tpajgycax), H3MEpPEHHbIA OT OCH TJIABHOTO JIEMECTKE; ¢1~100 A/D — yroJ, COOTBETCT-
BYIOWMI IepBOMY GOKOBOMY JIENMECTKY; (2 — yroJ, NpPH KOTOPOM G(gp) no (6) paBHO
—220 zB. Cnpasounsie JH MKKP noxasansr Ha puc. 3 H 4 WTPHX-TIYHKTHPHBIMH JIHHHAMY
Ko3(Q(HIMENT YCIJIeHHS AHTEHHE TIPY YCTAHOBKE MO TNCPHMETPY Ppynopa MOMJOUIAOLLE!
HACAAKH YMEHbIIAeTCs He3HAaunTeJbHO (Ha 0,1—0,2 1b).
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TakuM 00pa3oM, YCTaHOBKA 10 MEePHMETPY [YMOPHLIX aHTEHH MHONJIOMAIOMHX HACl-
10K C COOTBETCTBYIOLLWMH YIJIaMHM DacTBOpa, BHIGPaHHbBIMH 1O (-1aM (1)—(5), yayuwaer
(6es 3amMeTHOr0 H3MeHeHHs KO3DQHUHEHTA YCHJIEHHH, a-TakkKe WHPHHBL H ¢opMBI rIaB-
noro senectka JIH) nomMexo3allHIeHHOCTh KaK camoro pynopa, Tak H 3€pKaJbHOH aHTeH-
HBl B IlesOM, eCJH TakKOo#l pynop HCIOJB30BaH B KauecTBe ee ofayuaressd.
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