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NOJAPU3AIIMOHHBIE 1 YACTOTHO-CEJIEKTUBHBIE
XAPAKTEPUCTUKHA IBONHOI'O YKPAHA KOHEYHOMU TOJIINHDbI
C KOAKCHUAJIbHO-CEKTOPHBIMUA OTBEPCTUAMMN

VIIK 621.396

Hccnedosanvi noasipu3ayoHHble U 4aCmoOmHO-CeNleKMusHble XapakmepucmuKku 080UH020 IKPAHA KOHEUHOU MOIWUHbL C KOAK-
CUATLHO-CEKTNOPHBIMU Omeepcmusmu. Paccuumanvl 3a8ucumocmu Kodg@uyuenma ompadiceHus om 4acmomsl u Om paccmos-
Hus medcdy skpanamu. Ilposeden ananus 3asucumocmeti napamempog Cmokca ompaiceHHoU 80JHbL OM PACCMOAHUL MEHCOY
IKPAHAMYU NPU HOPMATLHOM NAOEHUU HA CIMPYKNYPY HAOCKOU TUHEHO NOAPUZ08AHHOU S1eKMPOMAazHUmHot 6oansl. [lokazato,
YMo Npu OnpedeseHHbIX 2eOMEMPULECKUX NAPAMEMPAX CMPYKMYpuvl KOIDGuyuenm ompadxiceHus He 3a6Ucum om HanpaeieHusl
nonapusayuy nadaroujelt 60aHbl.

Knioueswvie cnosa: JIBOMTHON 9KpaH KOHEYHOM TOJIIUHBI, Hpe06pa3OBaHHe TOJIApU3alliN, PE30HAHCHI ITOJTHOI'O IMPOXOXKIACHU S,

KO&KCHaJ’IbHO-CeKTOpHHﬁ BOJIHOBOZ, ITapaMeETpPhI Crokca

1. BBenenue

YacTOTHO-CENEKTUBHBIC CTPYKTYPhI IIHPOKO ITPUME-
HSIOTCS B aHTEHHOW TeXHUKe. B KauecTBe 4acToT-
HO-CEJICKTHBHBIX CTPYKTYP UCIIOJIB3YIOTCS, HATIPHMED,
METAJJIMYECKUE SKPaHbl C OTBEPCTUAMH Pa3INIHON
¢dopwmsl [1, 2]. B paccessHHOM T0JIe TaKHX SKPAHOB
[IPY M3MEHEHUH YaCTOThI HAOJIFOMAI0TCS PE30HAHCHI
TIOJTHOTO HIPOXOKICHHS U OTPAKECHUS AICKTPOMArHuT-
HbIX BOJIH. [Ipu pa3paboTKe 4aCTOTHO-CEICKTUBHBIX
NoBepXHOCTeH HeoOxoanma HH(opMaIus 0 TOJIAPH-
3aIMH OTPAKEHHOH U Iporenmieii BoyH [3].

MHOTOCIIOWHBIE CTPYKTYPHI 00JaJa0T PSIOM
CBOWCTB, KOTOPBIE YCIIEIITHO UCIIOJIb3YOTCSI IIPH KOH-
CTPYUPOBAaHUH TaKUX OOBEKTOB, KaK ParoIpo3pay-
HbIE 000JI0YKH, COTIIACYIOMKE (HE OTPAKAIOIIINE) TT0-
KPBITHS, KICKYCCTBEHHBIC CPE/Ibl CO CIICLIUATbHBIMHU
cBoiictBamu U nip. B pabote [4] uccienoBana MHO-
roCJIOfHAs CTPYKTypa, COCTOsIIAs U3 OCCKOHEUHBIX
JIBYyMEPHO-TICPUOINICCKUX IKPAHOB KOHEYHOH TOJI-
IIMHBI ¢ BOJIHOBOJHBIMHU KaHAJIaMHU HPSIMOYTOJIBHON
¢dopmbl. B 3T0# paboTe ObLIO MMOKa3aHO, YTO B TAKOH
KBa3UIEPHOAMUECKON CTPYKTYPE CYIIECTBYIOT 30HbI
“3ammpaHus’’, KOTma COOCTBEHHAS AJICKTPOMArHUT-
Has BOJIHA He pacrpoctpaHsiercs. B padorax [5, 6]
MoKa3aHa BO3MOYKHOCTh ITPEOOpa3oBaHUs MOJISIPU3a-
LU ¥ UCCIICIOBAHBI MOJIIPU3AIIMOHHBIC XapaKTEPUC-
THUKH 3JICKTPOMArHUTHBIX BOJIH NIPU OTPAXKEHUHU OT
PCIISTKH 13 3aKOPOUCHHBIX KOAKCHAJIbHO-CEKTOPHBIX
BOJIHOBOJIOB.

B Hacrosiiei crathe UCCICIYeTCs CTPYKTypa U3
JIByX JKPaHOB C KOAKCUAJIbHO-CEKTOPHBIMU OTBEP-
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CTHSIMH, KOTOpasi OTHOBPEMEHHO 00Ja/iaeT 9acToT-
HO-CEJIEKTUBHBIMU CBOMCTBAMH U SBIISETCS Hp606-
paszoBaTeseM NoJispr3aluuy najarouen JMHEHO 1o-
JSIPU30BaHHOM BOJIHBI B OTPAKEHHYIO BOJIHY C KPyTo-
BOU MOJISIpU3aLKEN JIEBOTO WA MPABOr0 BPAILlCHUS
BEKTOpa 3JIEKTPUYECKOrO TOJIS.

2. IlocTaHoBKa 3a1a4u

PaccMmoTpum cTpyKTYpy, COCTOSIIIYIO U3 OBYX Oec-
KOHEYHBIX MapauieNTbHBIX HeaTbHO IPOBOASIINX IBY-
MEPHO-TIEPUONYECKUX SKPAHOB KOHEYHOM TOJIIIIAHBL,
h 1 h,, ¢ KOAKCHATBHO-CEKTOPHBIMHU OTBEPCTHUSAMU.
Paccrosiane mexxay skpanamu H BbIOpaHO U3 yCIoO-
Bust H >\/2, A — IJIMHA BOJIHBI B CBOOOIHOM IPOCT-
panctie. Ha puc. 1 nzobpaxkeHa CTpyKkTypa U3 JByX
WICHTUYHBIX 3KpaHOB. COOTHOIIEHUS MEXAY pas-
MEepaMH MEPHOAOB IKPAHOB U JUTMHOM BOJHBI B CBO-
00THOM MPOCTPAHCTBE BHIOPAHBI M3 YCIOBUS pac-
NPOCTPAHEHHUS TOJIBKO OJHOW IMPOCTPAHCTBEHHOM
TapMOHMKH.

IlycTs Ha CTPYKTYpY U3 NOTYNPOCTpaHCTBA z > ()
MIPOM3BOJIBHBIM 00pa3oM MajaeT MI0CKas TMHEHHO
MOJIIPU30BAHHAS AJIEKTPOMArHUTHASI BOJIHA €IUHUY-
HOM aMILTUTYABI. 3aBUCUMOCTbD 3JIEKTPOMArHUTHBIX
nosieit oT BpeMeHu BrIOpana B Buje e . Tlonepeu-
HYI0 K ocd Oz COCTaBJISIONLYIO0 MaJalOLIEro 3JIeKT-
PHYECKOIO IOJISI IPEICTaBUM B BUJE CYMMBI 1F-
u TM-BosnH:

Et’ = %exp [ik sin ©(x cos @+ ysin @) ] x
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Puc. 1. ]IBoiiHO# SKpaH KOHEIHOH TONIIUHBI C KOAKCHAIBHO-
CEKTOPHBIMHU OTBEPCTHAMU

xexp(—ikz cos 0) [cos o (EX sin(— Ey cos (p) +
+sin0ccosG(éx cosp—é, sin (p)],

rae S =d,xXd, —nnouaap 6a30B0i A4eiiku nepuo-
JIUYECKON CTPYKTYpbl; d,, d, — IEpUOAbI IKPAHOB
BIOJb oceil Ox 1 Uy COOTBETCTBEHHO; €, e, —enu-
HUYHBIE OPTHI JIEKAaPTOBOW CHCTEMBI KOOPIHHAT;
k=2m/A; © — yron majseHus, a 3HaYCHHE yria @
3aJ1aeT IUIOCKOCTh NaJICHUS TUIOCKO# BOJIHBI B chepu-
YecKkol cucreMe koopauHart. Ha puc. 2 mokaszana npo-
CTpaHCTBEHHAas OPHEHTAIUsI BEKTOPOB AJIEKTpOMar-
HUTHOTO TIOJIS B TaJarolell BoiHe (Ciydaid maje-
Hus TE-BONHBI). YTON MONSpU3AMNU naz[alomen
BOJIHBI O. JEXKHT B IUTOCKOCTH BEKTOpoB E u H.
TE-BoiHE cOOTBETCTBYET 3HaueHue yra o = 0°(180°),
TM-Bomuae — o.=90°(270°).

[Tonepeunyto k ocu Oz COCTaBIAIONIYIO OTPAKEH-
HOTO 3JIEKTPUYECKOTO TOJs NMPEACTaBUM B BHUIE
cynepno3uuuu miockux TE u TM npocTpaHCTBEH-
HBIX TAPMOHUK:

z z My (l)elquz+2 Z @) (Z)equdz’ )

g=—00 §=—00 g=—o0 §=—o0

(1) )

e 1y, I, — HEM3BECTHBIC aMILTUTY/bI OTpaxKe-
HUSL HpOCTpaHCTBeHHBIX TE- u TM-rapMOHUK COOT-

=,Ik2 —Ki —Ki — IOCTOSHHBIE

pacupoCTpaHEeHUsl MPOCTPAHCTBEHHBIX IAPMOHUK

BE€TCTBEHHO; Fqs

Broab ocu Oz, K, :kTX—M , =kT, —2—m+
21q dl. . d
——, T, =sinBcos@, T, =sinBsin@, ) — yroxu,
ditgy

OTPEACIAIONUNA COCO0 pa3MEeNeHHs [ICHTPOB
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Puc. 2. TIpocTpaHCTBEHHASI OPHEHTAIIMS BEKTOPOB 3JIEKTPOMAr-

HUTHOTO 0J1s B najatoueit BoauHe. [lokaszan ciyyail nagenus
TE-BONHBI

/
A

-

0a30BBIX SUEEK B IMJIOCKOCTH dKpaHa (B cliydae

[PSIMOYTOJIBHO# ceTKu ¥ = Tt/2); WE,IS)’ w(z) — opro-

HOPMHPOBaHHAsl CHCTEMa BEKTOPHBIX MPOCTPAHCT-
BEHHBIX TapMOHUK [7] (MHIEKC 1 COOTBETCTBYET
TE-rapMmoHuKaM, a WHAEKC 2 — TM-rapMOHUKaM),

ar(D

qs
ar(2)
Wys

K€ —Ké,

-
»Y JSk, |xé +xé, |’

[ 2 2
K, =K, + K. [Ipononbuble OTHOCUTENBHO OcU Oz

COCTaBJISIONIUE OTPAXCHHOTO 3JIEKTPOMAarHUTHOT'O
MoJIsl, HEOOXOMMUMBIE TSI ONIPEEIICHUS MOJIspH3a-
LUOHHBIX XapaKTEePUCTUK, HAXOAATCA U3 YpaBHEHHUN
MakcBemia ¢ yueToM BeipaxkeHus (1).

J1J1s YMCTIeHHOT0 HCCIe0BAaHMS JICKTPOIUHAMH-
YEeCKUX XapaKTEPUCTUK JaHHOH CTPYKTYPhI BOCTIONb-
3yeMcs ONepaTOPHBIM METOJIOM pEeIICHHUs 3aj]ad
nudpaknuu [8]. PaccMoTpuM cedeHue TBOWHOTO
9KpaHa MmIockocTeio y =0 (cM. puc. 3). 3necs ¢ —
BEKTOp aMIUTATY] MAaJalolIero mons; B — BeKTop
aMIUTUTY] TIPOCTPAHCTBEHHBIX TAPMOHHUK OTPAXKECH-
Horo nonus; 4,, C;, — aMIUIUTY/IbI BOJHOBOJHBIX
BOJIH, PACIpPOCTPAHSIONINXCS WU 3aTyXarolIux
B [TOJIOKHUTENEHOM U OTPHUIIATEIILHOM HAITPAaBIICHUSX
ocu Oz, 7Sl TIEPBOTO U BTOPOTO HKPAHOB COOT-
BETCTBeHHO; G;, G, —aMIUINTYbl IPOCTPAHCTBECH-
HBIX TAPMOHHMK, PACIPOCTPAHSIIOMINXCI MEXIY 3K-
panamu; D — BEKTOP aMILIUTYJI IIPOCTPAHCTBEHHBIX
TapMOHUK MPOMIEIIIETO OIS

C ydetoM 0003HauUEHMI Ha pHC. 3 3aITUIIIEM CHC-
TEMY OIEepPaTOPHBIX YPaBHEHUI OTHOCUTEIBEHO HEU3-
BECTHBIX aMIUIMTYA MPOCTPAHCTBEHHBIX TAPMOHUK
Y HEU3BECTHBIX aMIUTHTY/I BOJTHOBOJHBIX BOJIH:

=exp [i(Kxx +xK
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Puc. 3. TloniepeuHoe ceueHne 6a30BOM SUSHKU TBOWHOTO IKpaHa

[B=R'q+TC,
4=T"q+RC,
Ci=eRed +¢1,'G,,
G =T A4 +R'G,,
G,=¢,Rye,G +¢,T,C,,
4,=T,¢,G + R, C,,
C,=e,R,e,4,,

| D=T,e,4,.

2

Pemenne cucremsl (2) umeer BUA:

G =0T ¢0 T,

4, = Qz_lT;eLGla

C, =R, 4,

D=T,e,4,,

G,=e,Rje,G +e, T, e,R; e, 4,,
4, = Qfl(Tfrq +R eTG,),
Ci=¢R e4+ elT{Jerﬁ
B=R'q+T, C,

rae R,, 7', — OmeparopsI OTPasKEHHUS U POXOIKIC-
HUS TUTOCKHX SJIEKTPOMATHUTHBIX BOJIH IIEPBOM U BTO-
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PO PEIIeTKH 13 TI0JTyOSCKOHEUHBIX KOAKCHAIbHO-CEK-
TOPHBIX BOJIHOBOJOB; R, ,, 7, — omeparopsl oTpa-
KEHHS U TIPOXOXKJCHHUSI BOTHOBOTHBIX BOJH TEPBOMA
1 BTOPOU PENIETKH U3 TIOTYOCCKOHEYHBIX BOJTHOBOJIOB;
e, , — ONEPaTopbl, yIUThIBaOIIME (a30BbIA HAOET BOI-
HOBOJIHBIX BOJIH B 9KpaHaX Ha JUIMHAX /, ,; e, —ore-
parop, yUUThIBArOLHI ()a30BbIi HAOET POCTPAHCTBEH-
HBIX TAPMOHHMK MEXJy dKpaHaMHu Ha paccTosHuu H,
O =(-ReRe), O,=(I-Rye,Re,), Oy=(I-
LRye, —LU —Re,Rye, —R'e,U), I— enunnunblii
onepatop, L=T eQ 'R eT'e,, U=T,e,R;e,x
0;'T;e,. Onepatopbl OTpaXeHUs U TMPOXOKIECHUS
MIPEICTABIIIOT OO0 OeCKOHEUHBIE MAaTPHUIIBI pac-
CeSIHUS, DJICMEHTAMM KOTOPBIX SIBJISIIOTCS aMILIH-
TY/BI PaCIPOCTPAHSIONIMXCS U HE PACHPOCTPAHSIO-
IIMXCS TPOCTPAHCTBEHHBIX TAPMOHHMK M aMIUTATY/IbI
BOJIHOBOJIHBIX BOJIH. AJITOPUTM pacueTa MaTpHIl pac-
cestHUsI OIMcaH B pabdorax [9, 10].

3. YucaeHnble pe3yJibTaThl

HccnenoBanus 4acTOTHO-CENIEKTUBHBIX CBOMCTB MPO-
BOJMJIMCH IPY HOPMaJIbHOM Ma/ICHUHU Ha ABOMHOMN 3K-
PaH IIOCKOH TMHEHHO NOSIPU30BAaHHOM 7 E-BOJHBI €11~
HUYHOW aMIUIUTYZBL. B 3TOM ciydae BEKTOp 3JIeKT-
PHUECKOTO MOJIA B AAAIOILIEH BOJIHE MapaiesieH OCH
Oy, a yron nonsipu3aiuu pased o = 0°. LleaTpsr 6a-
30BBIX SIUEEK IKPAHOB PACIIOI0XKEHBI B y3J1aX IIPSIMO-
YTOIBHOW CETKH ¢ mepuopoM d, =d, =d. I'eomer-
pHUUECKUE apaMeTphl, OMUHAKOBBIE IJIs1 KaXKI0TO U3
3KPaHOB, UMEIOT CIIEyIOIIMe 3Ha4eHus: 7; /d = 0.28,

r,/d =044, ¢, =-0.25%, @, =1.25%, ¢, = ¢, — ¢, =
1.5n, h/d=h,/d=3.33. Ucciaenyemasi CTPyKTy-
pa MoXeT paboTaTh B YaCTOTHOM JHana3oHe, B KO-
TOPOM IPU OJTHOHM PAaCHpOCTPaHSIOIEHCS TPOCTpaH-
CTBEHHOH TapMOHHKE B KOAKCHAJIbHO-CEKTOPHBIX BOJI-
HOBOJaX MOT'YT PaclpoCTPaHAThCSl HECKOJIBKO THIIOB
BOJIHOBOZAHBIX BOJIH.

Ha puc. 4 npeacraBneHsl 3aBUCUMOCTH MOJYJIEH
k03¢ ULMEHTa OTPaKEHHSI 2JICKTPOMArHUTHOHN BOJI-
HBI OT OTHOCHTEJIBHOTO PACCTOSHUS MEXIy KpaHa-
mu H/d npu d/\=0.3, Koraa B KOAKCHaJIbHO-CEK-
TOPHBIX BOJTHOBOZAX paclpocTpansercs onHa Tk, -
BouHA, U Tipu d /A = 0.66, Korja B KOAKCHAIbHO-CEK-
TOPHBIX BOJIHOBOJAX MOTYT PaclpOCTPaHATHCS JABE
BonHEl — TE, n TE,,.

Kak cienoBano 0xuuaTh, 3aBUCUMOCTb MOAYJISA
ko3 duieHTa OTpaskeHNUsI OT PACCTOSHUS MEXIY
9KpaHaMH HOCHUT NIEPUOJUUECKUN Xapakrep. 3Haue-
HHE [IEPUOJI0B 3TON 3aBUCUMOCTHU IPUOIU3UTEIHHO
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Puc. 4. 3aBucumocty Moztyis ko3 dunueHTa oTpakeHus oT OT-
HOCHUTEIBHOTO PAcCTOSHUS MEXIy dKpaHaMH: KpuBas 1 —

d/\=0.3; kpuBas 2 — d/A=0.66

PaBHO MOJIOBHWHE JJTUHBI BOJIHBI B CBOOOIHOM HPOCT-
paHcTBe.

Uccnenyem 4acTOTHO-CENEKTHBHBIE CBOICTBa
JBOMHOTO 5KpaHa KOHEYHOM TONIIMHEI [IPU YCIOBUH,
YTO KOAKCHAIbHO-CEKTOPHBIE 3JIEMEHTHI BTOPOTO
(HMKHETO0) 3KpaHa MOBEpHYTHI B IJIOCKOCTH (X, y) Ha
yroi T/2 MO OTHOIIEHHIO K DJIEMEHTAM HEPBOTO JK-
pana: ¢, =-0.25%, ¢, =1.251 — 14 nepBOro 3Kpa-
Hau ¢, =0.25%, ¢, =1.75T — 111 BTOPOro sKpaHa.

3aBHCHMOCTh KBajpaTa MoAynsa ko3¢ ¢uiuenra
otpaxenns | R[> ot yacToTHOrO Mapamerpa ¥ = d/A
TakoOW CTPYKTYypHl HM300pa)keHa Ha puUC. 5 MpH
H /d =1.55. Jna ynoOcTBa aHanu3a 4acTOTHO-CE-
JIEKTUBHBIX CBOHCTB JBOMHOT'O 3KpaHa MPOHyMepyeM
pEe30HaHCHBIE MHUKHU 3TOM 3aBHUCHUMOCTH. B cimyuae
pe3oHaHca HoMmep | Ha ‘“9KBHBaJICHTHOM AJIEKTpHUUec-
KO JUTMHE” KOAKCHAITLHO-CEKTOpHOM mienu [ 11] ykia-
JBIBAETCSI MPUOTU3UTENIFHO AJIMHA BOJIHBI B CBOOO-
HOM TIPOCTPAHCTBE, T. €. BBIIOJHIETCS MPUOIKEH-
Hoe ycioBue [=A, rae [=(Q,—)(r+n)/2 —
“3KBHUBAJICHTHAS AIIEKTpUYECKasl ATMHA ", paBHAS U~
HE IyTH, IPOXO/SIIEH Yepe3 CepeHy KOaKCHATIbHO-
CEKTOPHOTO BOJHOBOA. ClieyeT OTMETUTh, UTO pe-
30HaHC HOMep | TMpHu BHIOPAHHBIX T€OMETPUUECKUX
napameTpax HaONIoqaeTcss Ha 4acTOTe HUXKE KPUTH-
4eCKOH UL epBOH BbICIIEN TF,, -BOIHBI KOAKCHAIIb-
HO-CEKTOPHOT0 BOJIHOBO/1a. Pe3onanc Homep 2 Haburo-
JlaeTcs, Korma MeXAy dKpaHaMy Ha paccTossHuu H
YKJIaJIbIBaeTCs MPUONTN3UTENIBHO OAHA JIMHA BOJIHEI
B CBOOOJJHOM MPOCTPAHCTBE, a B BOTHOBOIHBIX KaHa-
JlaX PacIpOoCTPAHSIOTCS BE BOJHOBOJHBIE BOJIHBI.
Pe3oHaHC MOMHOrO MPOXOXKIEHUS HOMEp 3 CBsI3aH
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Puc. 5. 3aBucnMOCTB KBapaTa MO KOd(PUIIEHTa OTpaske-
HHsSI OT YaCTOTHOT'O IapaMeTpa

C pe30HaHCaMM IO TOJIIIMHE IIEPBOrO U BTOPOIO
skpaHoB. Ha dacTore 3TOr0 pe3oHaHca BbINOJ-
HSIIOTCS IPUOIKCHHBIC COOTHOIICHUS: A /2= B,
v Ay =h,, tne A, —nnuna TE); — BOJHbI B BOJI-
HOBOJE, a A, — nnmuHa TE,, -BOJIHBI B BOJTHOBOJE.

Bb11 11poBeieHb! YUCIICHHBIE UCCIISI0BAHUS HIICK-
TPOJMHAMUYECKUX CBOMCTB JIBOMHOTO 3KpaHa ¢ Mo-
BEPHYTHIMHU Ha YToJl T/2 KOAKCHaJIbHO-CEKTOPHBI-
MH OTBEPCTUSIMU HI)KHETO dKpaHa B 3aBUCHUMOCTH
OT HanpaBJEeHMs NOJAPHU3ALUM MaJarolEell BOIHBIL.
Ha puc. 6. mpencraBieHsl 3aBUCUMOCTH KBajpaTa
MOAyIs K03 (HUIMEeHTa OTpayKeHHS U MOTyiel Kodd-
(urnmenToB orpaxenus TE- u TM-BOIH OT yriia mo-
JSIPU3AINY TIAIAI0NICH BONHBI O mpu d / A=0.64.
I'eomeTpuueckne mapamMeTpsl CTPYKTYpPBI TaKueE Ke,
KaK M B NPEIbIIyILIEM Ciydae.

W3 puc. 6 cinexyer, 4To IIpu IOBOPOTE KOAKCHUAIb-
HO-CEKTOPHBIX JIEMEHTOB HUKHET0 SKpaHa Ha yroJl
T/2 OTHOCHTENIBHO DJIEMEHTOB BEPXHEro JKpaHa,
3HauYeHHe Ko3(h(HUIIEeHTa OTPaXKEHHUS IIIOCKOH BOJI-
HBI [10 MOII{HOCTH HE 3aBUCHUT OT HaIIPaBJICHUS OIS~
pU3alMK B MaJarolleil BOIHE, T. €. HccledyeMas
CTPYKTYpa SIBJIIETCS IOJIIPU3ALIMOHHO-HE3aBUCUMOI].
VYpOBEHb MPOXOXKIEHUS 3IEKTPOMAarHUTHOTO MO
yepe3 JBOWHOHN SKpaH Ha (MKCHPOBAHHOM 4acTOTe
MOXHO PErylIMpOoBaTh IIyT€M HU3MEHEHUs PaccTos-
HUS MEXAY SKpaHaMH.

YpoBeHb IIPOXOXKACHUS 3JEKTPOMATHUTHOI'O T10JIsL
yepe3 ABOMHON AKpaH MOXKHO H3MEHSTh TaKXKe,
cMellasi KOaKCHaIbHO-CEKTOPHBIC 3JIEMEHTHI HUXK-
HEro 3KpaHa Ha IPOU3BOJIBHBIN yroi 3 OTHOCHTENb-
HO 3JIEMEHTOB BEPXHET0 3KpaHa NpH (PUKCHPOBAHHON
9acTOTe M (UKCUPOBAHHOM PACCTOSIHUH MEXIY
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Puc. 6. 3aBrcuMocCTH KBajJipaTa Moy ko3 GpHuLueHTa oTpa-
skenus (muHus 1) u Moayneit koadduimentos orpaxenus TE-
n TM-BonH (JTiHASA 2 ¥ TMHAS 3 COOTBETCTBEHHO) OT yIJIa IOJIs-
PpH3alUK TaAArOLIEi BOJTHBI

9KpaHamH. 3aBUCUMOCTH KBaJpara MOIYJs Kodg-
¢uIMeHTa OTpa)KeHUsI OT yIiia TOJSPU3AINH TPU
B=30° 60° 80° 90° mokasaHsl Ha puc. 7.
HccnenyeM NONSpU3ALHMOHHBIE XapaKTEPUCTUKN
M0JIsI, OTPA’KEHHOTO OT ABOMHOIO SKpaHa C KOAaK-
CHAJIbHO-CEKTOPHBIMH OTBEPCTHSIMHU, TOBEPHY THIMH
JPYT OTHOCHUTEINBHO Jpyra Ha yrou 7t/2. Jlus onuca-
HUSI TOJIIPU3ALMOHHBIX XapaKTEPUCTUK OTPAKEHHOTO
oJIst Bocronb3yeMcst napamerpamu Crokca [5, 12]
Se=8,41; S5 S,; S5}, rne S, — MHTEHCUBHOCTH
aNeKTpoMarHuTHOU BoHBI. Ha puc. 8 nmpencrasie-
HEI 3aBHCUMOCTH mapaMeTpoB CTOKca OTpaKEeHHOM
BOJIHBI OT OTHOCHTEJIEHOTO PACCTOSHUS MEXIY K-
panamu ipu d/A =0.64. VccnenoBan citydail HOp-
MaJbHOTO MaJCHUs Ha IBOMHON 3KpaH IJIOCKOHM -
HEWHO MOJISIPU30BaHHON BOJIHBI C YIIOM MOJISIPU3ALUN
0. =45°. DneMeHTsl BTOPOro SKpaHa MOBEPHYTHI Ha
YroJi /2 1O OTHOLICHHIO K DJIEMEHTaM MEepBOro.
BungHo, 4TO mpHM Ompene’IeHHBIX PACCTOSHHUIX
Mekay 9KkpaHaMu napamerp Ctokca S; npuHUMAaeT
3HaueHus uin +1, miam —1, 1. e. HabmomaeTcs TUo0
MpaBasi Kpyroas MoJiipu3anus, 1u0o jeBast Kpyro-
Bas moJisipu3anusl orpaxenHoro noiust. Korga mapa-
MeTp CTokca S, npuHUMaeT 3HaueHus *1, noispu-
3alUsl OTPAKEHHOTO T0JISI U3MEHSETCs Ha OpPTOTo-
HaJbHYIO, T. €. TOJly4aeM KpOCCIIOISIPHU30BaHHYIO
BONHY. M3MeHss paccTosHue MeXAy dSKpaHaMu Ha
(UKCHUPOBAHHOW YacTOTE, MOXXHO M3MEHATH MOJIS-
PH3aLHIO OTPAXEHHOTO MO OT JIMHEHHOH MOoJsIpu-
3aIliM 10 KpYTOBOM nosnsipu3anuy. biarogaps stomy
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Puc. 7. 3aBUCUMOCTH KBaJIpaToB MOAYIEH KOA(PPUIMEHTOB
OTpaXECHUSI OT yTJIa IOJISIPU3AINH TTaatoniel BOJTHBL: JTMHUS 1 —
B=30° nunus 2 — B=60° nunus 3 — =280° nunus 4 —
B=90°
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Puc. 8. 3aBucumoctn mapameTpoB CTOKCA OTPayKEHHOM BOJTHBI
OT OTHOCHUTEIILHOT'O PACCTOSIHUS MEXKTy SKpaHaMu: KpuBas 1 —
S;; kpuBas 2 — S,; kpuBag 3 — S

CBOMCTBY paCCMOTPEHHAs CTPYKTYpPa MOXKET UCTIONb-
30BaThCs B PA3NMYHBIX YIIPABJISIOIUX YCTPOUCTBAX
KBa3UOITHYECKOTO THIIA.

4. BbiBOabI

C nomo1pio MeToga 0000IIEeHHBIX MAaTPHIl pacces-
HUSI COBMECTHO C OIIEPATOPHBIM METOJOM PELICHHUS
3aja4 JU(PaKIuK UCCIeIOBAHbI OISPU3aOHHBIE
U 4aCTOTHO-CEJIEKTUBHBIE CBOICTBA IBOMHOIO 3Kpa-
Ha KOHEYHOH TOJIIHHBI C KOAKCHAIbHO-CEKTOPHBIMHU
oTBepcTUaAMH. HaiineHsl U 00BSACHEHBI PE30HAHCHI
MIOJIHOT'O M YACTUYHOTO IIPOXOKIEHHUS AIEKTPOMArHUT-
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HO/lﬂpLBai/;MOHHble U 4acmomHo-celeKnmueHbvle xapaxkxmepucmuKku 0B80UHO20 IKpana KOHEYHOU MOJU{UHDbL...

HBIX BOJIH IIPH PA3TUYHBIX PACCTOSHUSIX MEXAY IK-
paHaMH W Ha pa3HBIX YacTOTaX. YCTaHOBIIEHO, YTO
ANEKTPOANHAMHUYECKUE XapaKTEPUCTHKH CTPYKTYPHI,
Yy KOTOPOW BOJTHOBOJBI HIYKHETO SKpaHa MOBEPHYTHI
Ha YroJi 7i/2 1O OTHOIICHHIO K BOJIHOBO/IaM BEPXHE-
T'0 3KpaHa, He 3aBUCSIT OT HANPAaBJICHUS TOJIPU3ALIIH
B majaromieM noje. [lokazaHo, 4To Ha OIpeAeIeHHOM
4acTOTE, U3MEHAS PACCTOSIHUE MEXIY dKpaHaMH,
MOYHO M3MEHSTH TOJISIPU3ALNIO OTPAXKEHHOM BOJTHBI.
Kpome Toro, paccMoTpeHHast CTpyKTypa MOKET Ipe-
00pa3oBBIBaTh MAAAIOUIYIO JIMHEHHO MOJISPU30BaH-
HYIO BOJIHY B OTPXXEHHYIO BOJIHY C JICBOM WJIU Ipa-
BOH KpyroBOU MONApU3aIUeH.
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[TOJISPU3ALIMHI TA YACTOTHO-CEJIEKTUBHI
XAPAKTEPUCTUKU TTOJABIMHOI'O EKPAHY
CKIHYEHOI TOBILIMHA

3 KOAKCIAJIbHO-CEKTOPHUMU OTBOPAMU

JlocnimpkeHo mosipru3alliiiHi Ta 4aCTOTHO-CEIEKTHBHI XapaKTe-
PHUCTUKH MOBIHHOTO eKpaHy CKiHYEHOI TOBIMHH 3 KOAKCiab-
HO-CEKTOPHUMH OTBOpaMH. Po3paxoBaHo 3a1exHOCTI Koedi-
Li€HTA BINOUTTS BiJl YaCTOTHU Ta BiJ BiJICTaHI MiXk eKpaHaMH.
IpoanastizoBaHo 3anexxHOCTI napameTpis CTOKca BigOUTOT XBHITI
BiJl BiICTaHI MK €KpaHaM¥ 32 HOPMaJIGHOTO MA{iHHS Ha CTPYK-
TypY ILIOCKO1 JIIHIHHO MOISPU30BAHOT €ICKTPOMATHITHOT XBHUIII.
IMoxazaHo, 110 JUIs HEBHUX F€OMETPUYHIX [IapaMeTPiB CTPYKTY-
pu KoedilieHT BiTONTTS He 3aJIeKUTH Bijl HAIPSIMKY MOJISPHU-
3aril nagarnyol XBUIIL.

J. V. Antonenko and A. V. Gribovsky

Institute of Radio Astronomy, National Academy of Sciences
of Ukraine,
4, Chervonopraporna St., Kharkiv, 61002, Ukraine

POLARIZATION AND FREQUENCY-SELECTIVE
PROPERTIES OF A DOUBLE SCREEN OF FINITE
THICKNESS WITH COAXIAL-SECTOR APERTURE

The polarization and frequency-selective properties of a double
screen of finite thickness with coaxial-sector apertures are
investigated. The dependences of the reflection coefficient
on frequency and distance between the screens are calculated.
The Stokes parameters of the reflected wave are analyzed in
dependence on distance between the screens for the case of nor-
mal incidence of a plane linearly polarized electromagnetic wave
upon the structure. It is shown that the reflection coefficient
does not depend on polarization angle of the incident wave un-
der certain geometric parameters of the structure.
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