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RADIO-WAVE ACTION ON THE RECEIVING ANTENNA

Abstract. It is shown that the field generated by an electric current in a conductor (antenna) contains one
electrical E | and two magnetic H | and H, components. Response vertically and horizontally oriented antenna on
vertical linearly polarised radiated wave was investigated. It is shown also that only influence of H | radio-wave
component adequately received in experiment.
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ATnMaTHHCKHHA YHUBEPCHTET 3HEPTETHKY U CBsI3H, Anmmarsl, Kazaxcran

Bo3aeiicTBue paanoBoJIHbI HA NPUEMHYI) AHTCHHY

Annoramus. [Toxa3zaHo, YTO TCHEPHPYEMOC ICKTPHICCKAM TOKOM B MPOBOJHUKC (AHTCHHE) MOJIC COACPIKHT
oaHy JNMeKTpHueCKyr0 Ey m mee marmmteeie Hy m H, xommomenter Hccremosanach PEakuus BEPTHKAILHO H
TOPU30HTAIbHO OPHCHTUPOBAHHOH AHTEHHBI HA BEPTHKAIBHYIO JMHEHHO MOJAPH30BAHHYIO H3IYYACMYHO BOJIHY.
IokaszaHo TarkKe, YTO TOMBKO BO3ACHCTBHE Hj COCTABIMIOIEH pAJMOBONHBI ANCKBATHO IIOJNY4acMOMY B
JKCIICPHMEHTE.

Kmo4ueBbie cioBa: PaauOBOJIHA, JJICKTPUICCKAC 1 MATHUTHBIC KOMIIOHCHTBI, TOK AHTCHHBIL.

PannoBomHa — 3TO 3MEKTPOMArHUTHBIE KOJIEOAHUS, PACIPOCTPAHSIONIUECS CO CKOPOCTBIO CBETA C.
Ona, cOrmacHO COBPEMEHHBIM IPEACTABICHUSAM, COCTOMT W3 MEPHECHAMKYIPHO PACHOIOKCHHBIX,
CHHXPOHHO U CHH(}A3HO U3MCHSIOIMXCS SICKTPHICCKON £ 1 MarHUTHOH / KOMIIOHCHT.

Co BpeméH I'. I'epua npuHATO CUUTATE WITHIPEBYIO AHTCHHY OTKPBITHIM KOICOATEIBHBIM KOHTYPOM.
Cxema Takoro nmpeodpazoBaHus MPUBEACHA HA PUCYHKE 1.

Ha »Tom ke pucyHke m300paskeHbl dneKTpHueckue /) u MarauTHeie /) u H| momns, reHepupyeMbie
IpU MPOXOXKICHUM 3ICKTPUYECKOr0 TOKA B Iepejaromell aHteHHe. B Teopum amexrpomarseTmsma
KOMIOHEHTH H| u [ Ha3BaHbl MarHUTHOM WHAYKIUOHHOH FH;, W 3JEKTPUYECKOH CTallMOHApHOU [
cocramsroruMu nost. OHK CABHHYTHEI OTHOCHTENIBHO APYT Apyra o ¢ase Ha 90°, ObICTPO 3aTyXaroT B
MPOCTPAHCTBE, «IPHUBA3AHBDY K AHTCHHE U HE MOTYT PaclpoCTPaHATECS B MpocTpancTBo. HanpsukéHuocTh
SMEKTPHHUECKOTO TN Fy; OT PACCTOAHMS YMEHBIIACTCS TPOTIOPIHOHANBHO @, a H,, - TIPOTIOPITHOHATEHO
d”. Jlns reHepariy pacpoCTPAHSIOMEH PaTHOBOTHBI € YKA3AHHBIMH BBIIIE XapAKTEPHCTHKAMH B TEOPHIO
3MEKTPOMAarHeTH3Ma BBOIUTCS MUGUUCCKUH TOK cMemenus - «displacement current» - /,, oOpasyemsrii
SNEKTPUICCKUM MOJIeM Fy,. ITOT TOK MOPOKAACT HOBOEC MarHUuTHoe none H,= H|, a yK OHO TCHEPHPYET
HOBOE JMIEKTpHUecKoe moie F,= E|, coBnaaromee ¢ HAM 10 (ase. ITOT MEXaHU3M MOAPOOHO OIHCAH
aBTOpaMu B yucOHOM mocoOud [1].

— 6 ——



ISSN 1991-346X Cepus gusuxo-mamemamuyecxas. No 5. 2017

PucyHok 1 — YemopHas cxema rpeoSpa3oBaHus KoleOaTeIbHOIO KOHTYPa B aHTEHHY: @) 3aKPBITHIN KoleOaTeIbHbIA KOHTY],
6) pacKphITUE KOJIeOaTEIILHOTO KOHTY A, 8) BEPTUKAILHAS IITHIPEBast aHTEHHA ( MOHOIIONb )

Caenyer OTMETHTB, YTO B TEOPHU D3ICKTPOMATHETH3MA OTCYTCTBYEOT TOK CMCIICHHS MEXKIY
OOKIaZKaMH KOHAEHCATOPA 3aKPHITOrO KOHTYpa (PHCYHOK la) M MarHWTHAs COCTaBiIomas nomisd /| B
aHTCHHE (PUCYHOK 1 6).

Kak moxaseiBaeT OmIBIT, MPOJONBHAS COCTABJLIIOIAs MArHUTHOTO Mo /| oOmamaer TeMHu ke
cBotictBaMu, uto U H, . JlocTaTouHO BCIIOMHUTH padoTy 3MCKTPOMATHUTA WM HA PUCYHKE 2 TPUBECTH
cxeMy u3 Kypca nexkuuii P. ®@eiimana [2].

Pucynok 2 - Ilepeiaya 3HEPIUM U3 OJTHOTO KOHTYpa B IPYToit

Ecmu B mepBrIHOM 00MOTKE TEUET IEPEMEHHBIN TOK, TAMITOUKA BO BTOPHYHOH OOMOTKE CBETUTCAL.

B ormumume ot ycrosBmelca mHTeprperanyu onbita Papanes, NpUBEISHHAS CXeMa JOKa3bIBAcT
repegady 3HEPTUH OT OJHOTO KOHTYPa K JPYTOMY 3a CUET MPOAOIBHON COCTABIIAIOIEH MArHUTHOTO TTOJIA
Hj.

Wrak, paanosonHa, U3IydacMasl BEPTUKATbHBIM MOHOIIOJIEM, COCTOHUT U3 OJHOM 3NIEKTPUUIECKOH L) 1
ABYX MarHATHBIX KOMIIOHEHT | u H|,.

PaccmotpuM BO3AEHCTBHE STHMX KOMIIOHEHT PAIHOBOIHBEI Ha NPHEMHYIO aHTEHHY, POJIb KOTOPOM
OVJCT UrPATh BEPTUKATIBHBIH MOHOIIOIb, QHAJIOTHYHBIH U3TYUYAIOIICH AHTCHHS .

WNanyuaemas paauioBodHa TpU 3TOM OYAET HMMETh JHHCHHO-BEPTHKAIBHYIO —MOJPU3ALMIO.
Kpurteprem oneHkn Takux BO3ACHCTBUH OVAET AOCTOBEPHBIN (PaKT — B BEPTHUKAIBHO OPHCHTHPOBAHHOU
MIPUEMHON aHTCHHE HABOJAUTCA JJICKTPHUUSCKHUH TOK, a4 B TOPU3OHTAIBHO PACIIOIOKEHHOM aHTEHHE TOK
OTCYTCTBYET.

HaBoxmmelii B aHTEHHE TOK MPHUBEN CO3JATENICH 3JIEKTPOMATHHTHOM TEOPHH K 3aKIIOUCHHIO O
CO371aHUH MarHUTHON KOMITOHEHTOM BOJIHBI JJIEKTPHYECKON KOMIIOHEHTHI, KOTOpas CO3JaéT B aHTCHHE
snekrpoaBmwkymyo cuny — IJC. Ilepseim 31y macro o3syumn M. ®apazeii [3]. O cumran, |ro
JNEKTpHUIECKasd KOMIIOHEHTa CYINECTBYET, O €€ MPHUCYTCTBHU CIIOPAT, M OH BHJIEN, OJHAKO, HACKOIBKO
OCSI3aTENPHO BBICTYIIAIOT B CBOMX MJEGUCTBHAX 3TH CHJIBI, B TO BpPEMS Kak CaMOM DISKTPUUIECKOH
KOMITOHCHTH! OH HUKaK HE MOT OOHAPY KUTb.

Taxoro ke MHEHHS TIPUACPKUBANICA U CO3AaTeNb eKkTpoMarauTHou Teoprn . Makcsenn. B cBoeit
padoTe [4] oH yTBEp:KAA, YTO 3Ta BOJHA COCTOUT MOJHOCMBIO U3 MAZSHUMHBIX 603MYUeHUT, TPUIEM
HAIPaBICHUE MAarHUTHOTO BEKTOpPa HAXOAUTCA B ILIOCKOCTH BONHBEL. J[lamee OH yTBepxKzan, 4UTO
MarHHUTHBIC BO3MYIICHHUS MOJOOHBI CBETY U MOMEPCUHBI K HAIPABICHHIO PACIIPOCTPAHEHUS, TO €CTh TAKHE
BOJTHBI MOTYT 00NaJaTh BCEMH CBOWUCTBAMH MOLIPH30BAHHOrO CBETA. HeyAMBHUTENBHO, UTO VPaBHEHHS
3TOU BOJIHBI OTHOCATCS TOJBKO K MarHUTHOH kommoreHte. Ceoro Teopuro . MakcBenn MaTeMaTHIeCKH
MPEACTABIII B BUIE MPUBCIACHHON HIKEe CUCTEMEI 20 0OIIMX YPaBHEHHUN 3JICKTPOMATHUTHOTO OIS
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Vpaeuaenus /. Maxceemna:

3JICKTPOMATHUTHOI'O KOJTHYCCTBA ABILDKCHUSA Q,, O, O,
MarHUTHOM HANPsKEHHOCTU H.H, H,
3aeKTpoaABIKy ek cuibl — D/1C B, By, Bz
TOKA, OOYCIOBICHHOTO (MCTHHHOMN) MPOBOAUMOCTHIO I, 1,1
BIIEKTPUUECKOTO TOKA CMELICHUA L, dygs, dyz
[IOJTHOTO TOKA (BKJIFOUAs U3MCHCHHS TOKA CMCIIICHIUS) I, Iy, Iy,
KOJIMYECTBA CBOOOHOTO 3JICKTPUUSCTBA Q
3IIEKTPUUECKOTO MOTEHLNAIA U

B o1 ypaBHEHUS 3M€KTPOMArHUTHOTO N0 BXOAAT 20 MepeMEHHBIX BEIHMYHH.

OrcyTcTBHE mpomecca TEHEPAUHHM — 3ICKTPUUECKOH KOMIIOHEHTHI PAIHOBONHBI  MAarHHUTHOH
COCTABJIAIOIIEH OTMEYAETCA BO MHOTHX COBPEMEHHBIX MCCIICIOBAHIAX, HAITPUMED, [5, 6].

Bosoeticmeue snexmpudeckoii komnonenmul paouogonnv E) na anmenny. Ha pucynke 3 nzobpazkeHo
MPOCTPAHCTBCHHOE PACIOJIOKCHHE BEPTUKAIBHBIX W TOPH30HTAIBHOM aHTCHH A W BEKTOPOB
BCPTHKAJbHBIX JJICKTPHUYCCKOM [ , MarHMTHOM /| M TOPU3OHTAIbHOM MArHUTHOHW /| KOMIIOHCHT
PaguOBOIIHBIL.

Bexropa £ B 11000if MOMEHT BpeMeHHM OyAyT CO3JaBaTh IO BCEH AMMHE NMPUEMHOM AHTECHHEBI
OJWHAKOBEIC TIOTCHIHAIBL (¢, TO SCTh HAMPSHKCHHE, KaK PA3HOCTh MOTCHUIHAIOB MEXKIY TEOOBIMU TOUKAMU
anteHHBl U= @ - ¢, Bcerga JOLKHO OBITh PAaBHO HYJIIO H, CICIOBATEIBHO, TOKA B AHTCHHE HE BO3HHUKHET.
Ho, xak 6b1710 CKa3aHO BBIIIE, TOK B TAK PACHOTIOKEHHOU AHTCHHE HABOIUTCSL.

Ecmu aHTeHHY pazMecTHTh TOPU30HTATIBHO B HANIPABICHUHU MPHUXO1A PAIHOBOIHBL, TO £ OyaeT BAOIb
€ UIMHBI WMETh pPa3MHYHBIE IO BEIWYMHE 3HAYCHUSA HANPsDKEHHOCTH, E€CTECTBCHHO, HABOIWUTH
pasIMYHBIE TIOTEHIIHAIB WU, COOTBETCTBEHHO, IOABHUTCSA 3IeKTprdeckuil Tok. Ho B peammm Toka B Tak
PacloIOKEHHOM aHTeHHe He Hasogurcs. M3 3TOro MoOKHO CAenaTh €JUHCTBEHHO IIPABUIBHOE
3aKIHOUCHHE: 3JICKTPUICCKOM KOMIIOHEHTHI [ B paAHOBOJIHE HET.
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Pucynok 3 — I'paduxu IpocTpaHCTBEHHOTO paclIpeieNieHUsT KOMIIOHEHT PaMOBOIHEI U IIPUEMHBIX aHTEHH

CraenoBateibHO, OOHAPYKHBACMBIA B BEPTHKATBHOU AHTCHHE TOK BO3HUKACT OT APYTUX MPHYHH.
Mosxket i OBITB, YTO 3JICKTPOMATHUTHAS BOJTHA COCTOUT TOJIBKO W3 MArHUTHBIX KOMIIOHEHT? MO2KHO JH ¢
HX TIOMOIIbIO OOBSICHATh H3BECTHBIC 3aKOHOMEPHOCTH PETUCTPALIUH [0 ?

Bo3zoeiicmeue MacHUmMHBIX KOMROHEHM PAOUOGONHbI HA anmeHHy. PaccMOTPUM peakluio aHTCHHOTO
TOKA HAa M3MCHCHHS MATHHTHBIX KOMIIOHCHT pPaIHOBONHBI. JIBIKCHHE 3apgaoB (SIECKTPOHOB) B
MarHATHOM ITOJIE OIUCHIBAacTCS 3akoHOM JlopeHria

-

F=q[v,H].

Moay e MarHuTHOH cuibl paseH F = g-v-H-sina, rae a - yroa Mexxay Bektopamu v 1 H. Hanpasnena
3Ta CHJIa NMEPIEHANKYIIIPHO KaK HAIPABICHHUIO CKOPOCTH YaCTHIBI V, TaK W HAINPABICHHUIO MArHUTHOTO
nonst H. JIBwkeHHE 3JCKTPOHOB OyJeT MHPOHMCXOAUTh MO JBYM HANPABICHHSAM: BOKPYT W BIONb







