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[Tonydenne UpPKyIAPHO-TIOAIPU30BAHHON OTPAKEHHOM BOJIHBI C IIOMOIIBIO
VICKYCCTBEHHOM IIJIOCKOM PEIIETKU U3 OAHOBUTKOBBIX CIIUpasen

C. A. XAXOMORB, A. JI. CAMO®AJIOB, C. A.TPEThJIKOB

HckyccTBeHHBIE KOMIUIEKCHBIE CPEJlbl, 00JIafatoiie KUpalbHBIMU CBOMCTBAMU B MHUKPO-
BOJIHOBOM JTHAIa30HE, aKTUBHO UCCIIC0BAIMCH B TCUYCHHE TIOCIICTHUX MATHAAIATH JeT [1-12].

Pe3ynbTaThl 3KCIEPUMEHTOB CBHUJETENBCTBYIOT, YTO MHTEHCUBHOCTH BOJIHBI, M3y4aeMoOU
CIMpPaJIbIO, OBICTPO YOBIBACT MPH YBEIMYEHUU YUCIIA BUTKOB, TO €CTh MO MEPE YMEHBIIEHUs yria
noaseMa cnupanu. CrnegoBaTeiabHO, ONTUMATBHBIM YUCIOM BUTKOB siBsieTcs: N,=1 mmu N,=2.

[IperMy11€CTBOM HCIIOJIB30BAHUS OJJHOBUTKOBBIX CITUPAIBHBIX JIEMEHTOB 110 CPABHEHHIO C
JBYXBUTKOBBIMHU SIBJISIETCSI 3HAYUTENFHOE BO3pacTaHUE MHTEHCUBHOCTH OTPaKEHHOM BOJHBI (OoJee
yem B 10 pa3 misa kaxmon cnmpanu). Takoe yBenTndeHHUE WHTEHCUBHOCTH OOYCIIOBJICHO BO3pacTa-
HUEM YTIJIa OIbeMa CIIMPAIN U YMEHBUIEHHUEM €€ BXOJIHOTO COIIPOTUBIICHHUS.

B paGote [12] paccuuTansl mapameTpsl cnupanu B ciaydae N,=2. B Hacrosimeir pabote
HaMu paccMoTpeH ciryuaid N,=1.

VYcnoBus n3nydeHus: HUPKYISIPHO-TIOISPU30BAaHHOM BOJHEL [12]:
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rae P ¥ M — KOMIIOHEHTHI SIEKTPUUECKOTO0 M MArHUTHOTO MOMEHTOB, ¢ — CKOPOCTh CBETa B BaKyyMe.

Jlns crimpainu, COCTOSIIEH U3 OHOTO BHUTKA, CIEAYET MCKIIOYNTH BIMSHUE KOMIIOHEHT DJICK-
TPUYECKOT0 ¥ MarHUTHOI'O MOMEHTOB P ¥ M, OPTOTOHAJIBHBIX OCH criupaiu. [lostomy mist momy-
YECHU III/IpKy.TIﬂpHO-HOJ'IﬂpI/I?;OBaHHOﬁ BOJIHBI KOHIIBI O)IHOBI/ITKOBOﬁ CIIMpaJI OOJIKHBI OBITH
HaIpaBJIeHbl HABCTpeUy Majarolieil BojaHe (cM. puc.la).
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Pucynok 1 — Cxema pacripeiefieHUsl TOKa B OJJHOBHUTKOBOH (a) U IBYXBUTKOBOI (0) crimpasx.
Hanpasnenue Toka 0003Hau€HO CTpeNKaMU, CHila TOKa MPONOPIIMOHATIbHA ITTUHE CTPEJIOK

B CHI/IpaJ'II/I C I[ByMH BUTKaAMHU paCHpe,Z[eJIeHI/Ie TOKA ABIISICTCA 6OJIee CI/IMMeTpI/IIIHI)IM, u I/I3Hy-
YeHHe [UPKYIAPHO-TIOISIPU30BAHHOMN BOJIHBI HMEET MECTO IIPH 000 OpUEHTAIIMH KOHIIOB CIIMpa-
JIM OTHOCHUTEJIBHO BOJHOBOI'O BEKTOpA MaAarouiei BOJIHbI (cM. puc.10).

[TpuMeHss yCIOBHE TIIABHOTO YaCTOTHOTO PE30HAHCA
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H UCTIOJIB3YSA COOTHOIICHHUEC IJIA TCOMETPUYCCKUX MMapaMETPOB CIIMPAJIA

Lcosa =2arN,, ©)
MOJKET OBITH IMNOJIYYCHO TPUT'OHOMETPUUYCCKOC YPAaBHCHUC JIA YIJia IoAbEMa CIINPAJIA O [12]
sina + 4N, sino —1=0 @

KopHu 31010 ypaBHEeHHs ¢ y4eTOM IMTOJIOKUTEIBHOCTH YIJIa OL MOXKHO 3aIIMCaTh B BUJIE:

o = arcsin| — 2N +,/4NZ +1 (5)

Ecnu criupans Bo30yKnaeTcs IMHEWHO — MOJISIPU30BaHHOM BOJTHOM ¢ yacTotor v=3 I'T'm, TO
OJTHOBUTKOBBIE CIUPATBHBIC DJIEMEHTHI JJIs1 H3Ty4eHUs [IUPKYISIPHO-TIOSIPU30BAHHON BOJIHEI, pac-
CUUTAHHBIC B COOTBETCTBUH C BBIpAKEHUSIMH (2-5), HIMEIOT CIIEAYIOIINE MapaMeTphl:

Ny=1,r=77510"m,a=13.6% L=0.05m,h=0,012 M, d = 15510 m,
rae N, — 4uciio BUTKOB crimpand, I — pajlyc BUTKA, O — YroJ MOJbEMa CIHUPAId OTHOCHUTEIBHO
IUIOCKOCTH, MEPHEeHAUKYISIPHON ocu cnupanu, L — amuHa npoBOJOKM, U3 KOTOPOM H3rOTOBJICHA
criupaib, h — mar crupanu, d — TONIIMHA TPOBOJIOKH (CM. PUC. 2).
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Pucynok 2 — OnHOBUTKOBasI JIEBOCTOPOHHSS CITUPAJb U €€ CXeMa B Pa3BEPHYTOM BHUJIC

Jl11 IpOBEpKHU BBIIIOJIHEHHBIX TEOPETUYECKUX PAcUETOB U CO3/JaHMs MIpeoOpazoBaTes MoJs-
pU3aLMHU C LETbI0 U3TYYeHUs LUPKYISIPHO-TIOISPU30BAaHHON BOJIHBI ObUT U3TOTOBIIEH IKCIIEPUMEH-
TaJbHBIA O0Opaszel, coAepKalui OTHOBUTKOBBIE CIIUPAJILHBIE JIEMEHTHI C YKa3aHHBIMH BBILIE Ia-
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Pucynok 3 — By 0THOBUTKOBBIX CITUPATBHBIX AJIEMEHTOB U 00pa3ell, COCTOSIIUI
W3 TaKHUX 2JIEMEHTOB

Cxema npoBeJIeHUsI HIKCIIEPUMEHTA 110 UCCIICIOBAHUIO OTPAXKEHHUS SJICKTPOMArHUTHON BOJI-
HBI OT JIBYMEPHOM PEIIETKH, COCTOSIICH U3 YIOPSAIOUYCHHBIX OJTHOBUTKOBBIX JIEBOCTOPOHHUX CITH-
paJbHBIX DJIEMEHTOB, MpuBeAcHa Ha puc. 4. KOHIBI CIIUpaNIbHBIX 3JIEMEHTOB COCTABISIOT  YTOJ
a=45° ¢ I0CKOCTBIO oOpaslia ¥ HampaBlieHbl HA MPUEMHYIO0 aHTeHHY. C 1eNbI0 YMEHBIIEHUS OT-
pakeHHs OT CTEH U CO3JIaHus YCIIOBUH, MPHUOIMKAIOMIUXCS K YCIOBUAM ‘‘CBOOOJHOTO MPOCTpaH-
CTBa”, HCCIIEIOBAHUS IPOBOAMINCH B 0€33X0BOM KaMepe.
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Pucynok 4 — Cxema mpoBeIeHHUs] SKCIIEPUMEHTA TI0 UCCIIEIOBAHUIO OTPAKEHUS AIEKTPOMATHUTHOM
BOJIHBI OT JIBYMEPHOW PEIIETKH, COCTOSIIEH U3 YIOPSIOYCHHBIX OJTHOBHTKOBBIX JICBOCTOPOHHHUX
CIIUPATHLHBIX YJIEMEHTOB.

1, 2 — anrennsl m3meputenbHbie [16-23A, 3 — uccnemyemsriii oopasen, 4 — reneparop ['1-80 (2.56-
4.0 I'Tn), 5 — npuemuuk usmeputenbublii 115-5b (2.35-4.0 I'T1x), 6 — cTeHa U3 paauoNOTIoMAIoIIe-
ro Marepuaia, / — 6e33XoBas Kamepa.

AHanu3 3KCHEPUMEHTAIBHO TOJIYYEHHBIX MOJSPU3ALMOHHBIX JUArpaMm, IMO3BOJSET Cle-
JIaTh BBIBOJI, UTO JICKTPOMArHUWTHAas BOJIHA, U3JydaeMas ABYMEPHOMN PELIETKOM, COCTOSAIIEH U3 OJ-
HOBUTKOBBIX CIIMpaJeil C paCCUMNTAaHHBIMU MMapaMETPaMH, B ONPEACICHHOM YAaCTOTHOM JIMANa30He
ABJIAETCA LUPKYISIPHOM, XOTs pelieTka Bo30yKIaeTCsl INHEHHO MOJIIPU30BaHHON BOJIHOM.

B paborte mpoBeneHsl uccienoBaHust KO3PGUIMEHTA SIUTMITAYHOCTH AJIEKTPOMArHUTHOU
BOJIHBI, OTPKEHHOUW OT 0o0pasiia JByMEPHOW TMPOTPOITHOW PENICTKH, B 3aBUCHUMOCTH OT YaCcTOTHI
MaJaoIIero u3nydeHus. Mi3Mepenus BbIMOJHSAIUCh B YaCTOTHOM uHTepBaie 2,7 ... 3,7 I'Tu.

Koaddutment smmuntuanoctu K 0TpakeHHON BOJHBI BBIUKCISIICS HETOCPEACTBEHHO M3
MOJISIPU3ALMOHHON AMarpaMMbl KaK OTHOILIEHHE MUHUMAJIbHOTO U MAKCUMAJIbHOTO 3HAYEHUS YPOB-
HS CUTHaJa, KOTOPbIE OMPEAETSIIUCH 110 MOKA3aHUAM HUHIMKATOpa IPUEMHHKA.

PesynbTathl viccneoBaHus MPUBEACHB HA PUCYHKE 5.
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Yacrora, [Ty
Ha OCHOBC HpOIIeJIaHHBIX I/ICCJICILOBaHI/Iﬁ MOXHO CA€JaTh 3aKJIFOYCHUC O TOM, UYTO B 3aBHUCH-
MOCTH OT IMapaM€TPOB CIHPAJIBbHBIX 3JIEMCHTOB, UX OPHUCHTAIIlMKM OTHOCHUTCIIHLHO naﬂa}omeﬁ BOJIHBI
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HCKYCCTBEHHBIE CPEJIbl CO CIUPAIBLHON CTPYKTYPOM MOTYT MpPOSIBIATH Pa3IMYHbIe CBOMCTBA U CO-
OTBETCTBEHHO HCIIOJIB30BAThCS TSI TIPE0OPa30BaHUs MOJSPU3ANNH AIEKTPOMATrHUTHBIX BOJH MHK-
POBOJIHOBOT'O JTMaia30Ha, HApUMep, MOMYUYESHUs [UPKYISIPHO-TIOJIIPU30BAHHON BOJIHBI, BPALLICHHS
TJIAaBHOM OCH 3JUTHIICA TTOJISIPU3AIHIH.

ABTOpBI BBIPAXKAIOT HMCKPEHHIOI OJIarOAapHOCTh HAYYHOMY PYKOBOAMTENIO Ipodeccopy
N.B. CemueHko 3a BKJIaJ B pEIICHUE MOCTABICHHOMN 3a/1a4H.

Hannas pabota nojaepkana benopycckum pecrnyOnukanckuM GoHA0M (yHIaMEHTaIbHBIX
uccienoBanuii, mpoekr ®O06MC-015.

Abstract. The dipole radiation of electromagnetic waves by the metallic helices is theoretically and
experimentally investigated. The optimal parameters of single helix for excitation of circularly po-
larized wave are determined. 2D lattice consist of one-turn helices placed on the radio transparent
material is manufactured. The experimental method of polarization investigation is based on the
registration of relative power of signal reflected by 2D lattice.
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