PaccesiHue 3J1eKTPOMArHUTHOM BOJIHBI HA YacTUlax: Teopuu Paies u Mu
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B noxnane Cepreit Muxaiiinosuy CeMeHOB JOCTATOUYHO MOAPOOHO OMHUCa DJICK-
TPOMArHUTHYIO BOJIHY, KOTOpPAasi paclipoCTpaHsAeTCs B MPOCTpaHCTBE. S Xxouy Ooliee
noApoOHO paccKaszaTh, Kak MPOUCXOAUT PACCESHUE 3TOM BOJIHBI HA YAaCTULIAX.

B cnyuae, koraa pa3mep 4aCTHI] MHOTO MEHBIIIE IJTMHBI BOJHBI U3TyYeHus (paJe-
€BCKOE paccesiHue), MpoIle BCEro ObLIO Obl B3ATh pe3yibTaT TEOPUU MU U yIIPOCTUTD
€ro I 3TOTo cirydasi. Tak cka3aTh, MOWTH OT 00IIero K yacTHoMy. Ho 3ToT moxon
He coBceM HarisiieH. C Jpyroil CTOpOHBI, YIJIOBOE PACIIPEAECICHUE PACCEIHHOIO U3~
Jy4YEHHUs] MOXHO IS 3TOTO ciy4asi 0ojiee HarjsiJHO OMKMCATh C TTOMOIIIbIO 3JIEMEH-
TapHBIX MPEJICTABICHNUN 00 PJIEKTPOMArHUTHON BOJIHE.

Ha cnaiine 2 cxematruHo n300pakeHa MIocKas 2JIeKTpoMarHuTHasi BosiHa. Bor-
HOBOM ()POHT €€ IIIOCKUH, T.€. TOBEPXHOCTh, HAa KOTOPOH (haza KojeOaHus Hanpsi-
KEHHOCTH 3JekTprudeckoro noust E (ock 0X) u marautnoro nosist H (ock 0Y) onHa u
Ta )Ke. AMIUIMTYAa KO0JIeOaHU B pa3HbIX TOUKaX (PPOHTA MOXKET ObITh Pa3IMYHOM, HO
OCTaeTCsl HEM3MEHHOM, €CJIM OTCYTCTBYET NOTJIOIIEHNE NN PacCesHUE U3IyyeHus. B
IIyCTOM MPOCTPAHCTBE (PPOHT MEPEMEIIAETCS CO CKOPOCTHIO CBETA B HAPaBJICHUH,
emy neprneHaukynaspHoMm (0Z). IlyHkTupom rnokas3aHo MoJ0KEHUE YaCTH BOJHOBOTO
dbpoHTa 115 1BYX 3HaueHui (as3pl konedanus. Cam ke (GPOHT HEOTPAHUUEHHO MPO-
CTHPAETCS — ATO TUIOCKOCTh, mapaenbHas X0Y. B ecrecTBeHHBIX yCIOBHIX peau-
30BaTh TaKOW (PPOHT HEBO3MOMKHO. ITO MOTPEOOBATIO OBl OECKOHEYHOTO MO MPOTSI-
YKEHHOCTH UCTOYHUKA U3JIy4eHUs. B orpaHnyeHHoi 001acTu 3T0 cenaTh CpaBHU-
TEJILHO MPOCTO, IOMECTUB TOUECUHbI UCTOYHUK CBETA B (JOKyCe cOOMpaTeIbHOM
JIMH3BI, YTO JA€T NapajuIeIbHbIA TyYOK CBETa C MPUOIUKEHHO TUIOCKUM (PPOHTOM.
Taxxe npakTUYEeCKH MIOCKUM MOKET CUUTAThCSl BOJIHOBOM (PPOHT cBeTa, 10XOAsIIIIe-
ro JI0 Hac OT 3B€3]l, XOTS OH B AEMCTBUTEIBLHOCTHU NPEACTABISIET co00il cdepy ¢
BECbMa OOJIBIIKM [0 HALIUM MEPKAM PaJInyCOM.

Ha cnaiine 3 cxematuuecku nzo0paxeH GpoHT chepruuecKoi BOJHBI B BUJIE
OKPYXHOCTH. B 0Tim4me OT MmI0CKOM BOJHBI aMIUIMTY1a KOJIEOaHUsI HAITPSHKEHHOCTH
nosis (BekTophl E u H) 3T0i1 BoTHBEI yOBIBa€T 00paTHO MPOMOPIIMOHAIBHO PACCTOS-
HUIO I OT KICTOYHHUKA, YTO JaeT CHIKCHUE MHTEHCUBHOCTH M3yueHus |(r) oopatHo
IPONOPIIMOHAIBHO KBAIpaTy PACCTOSHUS OT HCTOYHMKA, TaK KaK B HALLIEM CIIydae

| ~ E -Otu 3aBucumoctu ot I mist E(r) u |(r) cnpaBemuBel auins Ha 60JIBIIOM y/a-
JICHUU OT UCTOYHHMKA B CPABHEHUU C Pa3MEPOM M3ITydaTess U IJIMHOU BOJHBL. B mpo-
TUBHOM CJTy4ae Mbl IMEJIA ObI HEOTPAHUUYEHHBIN POCT aMIUTATYBI C IPUOIMKEHUEM
K UCTOYHHKY.

WNuaukaTtpuca p3JeeBCKOro paccesHus CBeTa MPeCTaBIsgeT coO00il OTHOCUTEb-
HOE YTJIOBOE paclpe/ielieHUe PACCETHHOTO U3IYYeHUS B BUJIE C(HepUIECKOI BOJIHEI.
BomHoBo# ¢ppoHT Haberaro1iei BOJHBI MpeoiaracTcs Iockum. BoiHa, pacmpo-
CTpaHSIONIAsCA B ITyCTOM MPOCTPAHCTBE, HE paccenBaeTcs. He paccenBaercs oHa u
TIPY MPOXOXKACHUHU B OJTHOPOTHOM Cpefie, TOMyCTHM, B UUCTOM cTekie. Ho ecimu ecTh



HEOJHOPOJIHOCTh, HAPUMED, B BUJIE YACTHILIBI U3 TUAIEKTPHUKA, TO SJIEKTPUUECKOE
noJie Haberaromien MI0CKON BOJIHBI MOJISIPU3YET 3TOT 0OBEKT, Jefias €ro HCTOYHUKOM
BTOPUYHON PACCEIHHOI BOJHBI CO chepuueckuM PpoHTOM. ITO CIEACTBUE TOTO, YTO
NOJISIpU3ALS TUAJIEKTPUKA [IEPEMEHHBIM I0JIEM IIPUBOJAUT K YCKOPEHHOMY JIBHKE-
HUIO B HEM 3JIEKTPUYECKUX 3apSAJ0B B HAIIPABJIECHUH I10JIs, UTO, KAK YK€ TOBOPHIIOCH
B IIPEIBIIYILEM JOKIIAJE, IENaeT UX HCTOUHUKOM BTOPUYHOM CHEpUUYECKOil IIIeK-
TPOMArHUTHOMN BOJIHBI. MOYKHO MPEIOJIOKUTh, UTO MOJISIPU3ALINS TUAJIEKTPUKA U
AIIEKTPUUECKOE 10JI€ BTOPUYHON BOJHBI MPOTOPIUOHAIBHBI HAMTPSIAKEHHOCTH DJIEK-
TPUUECKOTO TOJIs1 HaOeraromnieil BOJIHbI. DTUM ONPEeseTCsl aMIUIUTY/1a BOJIHbI, pac-
CEsSHHOM B IIPSIMOM M OOpAaTHOM HaIlpaBJi€HUH MO OTHOILIECHUIO K HAOeraroliei BOJHE.
JI1st Ipyrux HampaBJICHUM CIIEYET YUUTHIBATH MOMEPEUYHBINA XapaKTeP dIEKTpOMar-
HUTHOI BOJIHBI, B KOTOPO KoJiebanue HanpsbkenHoctu noiist (E u H) npoucxonut B
IUIOCKOCTH MEPIEHAUKYISIPHON HAIIPaBJIEHUIO €€ PAaCIPOCTPAHEHUS, a IPOAOIIbHAS
COCTAaBJISIIOLIAS NOJI OTCYTCTBYET. IHBIMU CIIOBaMM, JUIsl OLIEHKH aMIUIMTYZbI BOJI-
HBI, PACCEIHHOM B KAKOM-JINOO HANPaBJIEHUH, CJIEAYET YUUTHIBATh IIEpEMELICHHE 3a-
PSI0B TOJIBKO B HAIIPABJIECHUU NEPIEHANKYIIPHOM HAaIPABICHHUIO PACCESIHUS.

[ToMHMO MJIOCKOCTH BOJIHOBOTO ()pOHTa HaOEraromiei BOIHbI ONPEAETUM s
JATbHEHIIIET0 U3JI0KEHHUS eIIIe JIBE MIOCKOCTH (Clai 1 4): TIOCKOCTh, COIePIKaIIYIO
BekTOop E 1 ock 0Z (HampaBieHre paclpoCTpaHEeHUS IITIOCKOM BOJIHBI), HA30BEM €€
iockocTh “E”, u mnockocts “H” nig nanpasienuii Bektopa H u ocu 0Z.

Ha cnaiine 4 npuBeeHsl AuarpaMMbl HAIPaBJIEHHOCTH PACCESIHHOTO U3JIyYEHUs
JUISL IBYX IpelieNbHbIX ciayyaeB. CrieBa, JUisl HApaBJICHUNA pacCesHus, JIeKAIIUX B
mIockocty “E”, auarpamma HanpaBJI€HHOCTH UMEET BUJ BOCBMEPKH, a CpaBa JJist
HaIpaBJICHUH B IJIOCKOCTH “H”, rae monepevHasi COCTaBIAIONIAs AEKTPUUECKOTO
ITOJIS1 HE 3aBUCHUT OT yTJjla MEXKy NaJarolIed U pacCesIHHOM BOJIHOM, THarpaMma
HarpaBjieHHoCcTH Kpyrosas. [Ipu nmoBopote miockoctu paccesinus ot “E” k “H” nua-
rpaMmMa HarpaBJI€HHOCTH OYJET 3BOJIIOIIMOHUPOBATH OT BOCBbMEPKHU K OKPY>KHOCTH.

Ha cnaiine 5 nmokazano nmpeoOpa3oBaHU€ COCTABISIONIUX IEKTPUUECKOTO OIS
KaK (YHKIIUS IOBOPOTA MIIOCKOCTH PACCESHUS HAa YTOJ Y OT IIIOCKOCTH “E” 1 yria
OTKJIOHEHHSI HAIPaBJICHHsI PACCESTHHOW BOJIHBI O OT HaIlpaBJICHUS MAAIOIICH BOJIHBI
(ocb 0Z). [TonoxeHnne HOBBIX KOOPJIMHATHBIX OCEH OTMEUEHO MITPUXOM. Y TJIbl TTOBO-
pota y u 0, u3BeCTHBIE KaK yIJibl Diliiepa (1Ba yriia u3 TpeX €ro UMEeHH), B CyILIHO-
CTH, 3TO TO € caMo€, YTO reorpaduyeckue J0arota U wupora Mmecra. Otinnune
JIMIIB B TOM, YTO Teorpaduyeckasi MIMpoTa OTCUUTHIBAETCSA OT SKBATOPA K MOIIOCaM,
a YroJl \y OTCYUTBIBAETCS OT OJTHOTO MOJIOCA K APYTOMY.

BoJIHa, pACPOCTPAHSIONAsCs B Hanpasienun 0Z' | ONPEIENSAETCS TOJBKO IBYMS
IIOIIEPEYHBIMU COCTABIIAIOIIUMU 110 OCSIM 0X 1 0Y’, uto IIPUBOJNUT K YIJIOBOM 3aBH-
CUMOCTH HHTEHCUBHOCTH PACCESTHHOM BOJIHBI B BUJIE

1(0,w) ~ E,? (cos?y + cos20 - sin?y).

[TosrydeHHOE BBIPaKEHUE OTIMCHIBAET PACCESIHUE TAK HA3IBAEMOW JIMHEUHO TOJISI-
PU30BAaHHOM BOJIHBI, T.€. C IOCTOSIHHBIM HAPABJIEHUEM BEKTOPA HAINPSYKEHHOCTH I10-
ns E ={Ey , 0, 0}. EcTecTBeHHBI! CBET, HAPUMED, COJHEYHBIA IPECTABISET COOOH

Ha60p BOJIH C XaOTUYCCKUM HAIIPABJICHUCM BCKTOPA HAIIPAKCHHOCTH I10JIA. I[J'I?I 9TO-



ro ciydasi mpaBoMepHo ocpeanenue |(0,y) mo yriay v , 94T0 IpUBOIUT K H3BECTHOM
PAJIEEBCKOM MHAMKATPUCE paCcCEsTHUS, M300paXKeHHOM Ha craie 6 B BUIe CUMMET-
PUYHOM IO IBYM OCSIM 3aMKHYTOW KpHBOW (HallOMUHAET TaHTeNb).Paneem paccMoT-
PEH ciydaii, KOra pa3Mep HEOJHOPOJAHOCTH MHOTO MEHBIIIE JUIMHBI BOJIHBIL. ['ycTaB
Mu pemmn 3agady paccesiHus INIOCKOW BOJIHBI HA OJHOPOJAHOM AUAIEKTPUYECKOU
1apo00pa3HON YacTUIE C KOMIUIEKCHBIM MOKa3aTeseM MpeIoMIIeHHs, T.€. C yUeTOM
MOTJIOIIEHUS YAaCTUIIEH HEKOTOPOM JA0JU 3HEpruu, 0€3 OrpaHMYeHHsI HA COOTHOIIIE-
HUE pa3Mepa YaCTULbl U IJTMHBI BOJIHBI.

Ha crnaiige 7 mokasaHbl paC4€THbIE MHAUKATPUCHI PACCESHUSA HA CEPHOKUCIIOTHOM
a’po30JI€ 1O TeOPUH MU 1Sl ABYX COOTHOIIEHUN MEXKy PAANyCOM YaCTHILIbI U JJTU-
HOM BOJHBI. BepxHss nHIMKATpuUCa, paccunuTanHas s oTHomeHus 1:10, ornuyaercs
OT PAJIEEBCKOM YK€ 3aMETHOW ACUMMETPHUEN C BBITAHYTOCTBIO B HANPABJICHUY I1a]1a-
IOLLIeH BOJIHBIL. HWKHSIS MHAMKaTpHca paccuuTaHa Juisi OTHOLEeHus 1:1 u ee acum-
METpHS CTOJIb BEIIMKA, YTO paccessHue B 0OpaTHOM HaIPaBICHUH B JIMHEMHOM Mac-
mrabe 1(0) mpakruuecku He mpocmarpusaercs. B norapudmuyeckom maciurabe s
1(0) (c nocrosiHHOM 106aBKOM d YTOOBI pagHyC-BEKTOP OCTABAJICA MOJIOKUTEILHBIM),
Ha claiizie 8 , BUJICH CIIOKHBIN XapaKTep HHAUKATPUCHI C MATHIO JOMOJTHUTEIbHBIMU
CUMMETPUYHBIMU JIEIECTKAMHU, KOTOPBIX HE ObUIO y MPEAbIIYIINX HHAUKATpUC. OT-
HOILIEHUE MHTEHCUBHOCTH PACCESIHHON BOJIHBI B MPSIMOM U 0OpaTHOM HAaIpaBIIEHUU
107:1, 4TO OTMEYEHO KPACHBIMU TOYKAMHU.

®opmysibl My, 10 KOTOPBIM MTPOBOAWIICS pacyeT UHAUKATPUC, IPUBEACHBI HA
cnaiine 9 . HecmoTpst Ha TO, YTO 3TO HE TOYHOE PEILICHHE, a MPUOIUKEHHOE B MPE/I-
MOJIOKEHUU OOJIBIIOrO YAAJIICHUS OT YaCTUIIbl B CPABHEHUU C €€ pa3MepOM, BH/]T
dbopmMyI1 BCe elle HECKOJIbKO rpoMo3/10K. ClienaHHOe MPeoyioKeHUe 00 y1aJeHHO-
CTH TOYKH HAOJIOJIEHUS OT pacCeUBAIOIIEeH YaCTULIBI HE MPENSITCTBYET MPUMEHEHHUIO
3TUX GOPMYII JIsl ONIUCAHUSI MHOTOKPATHOTO PACCESIHUS U3TYyUEHUSI HA COBOKYITHO-
CTH JIOCTaTOYHO YJAJICHHBIX APYT OT Apyra yactuil. [Ipuuem, cpepuyeckuit GppoHT
paccestHHON BOJIHBI MPU MOJXO/E K CIEAYIOUIEH YacTUIe MOXKET MPUOIMKEHHO pac-
CMaTpUBATHCA YK€ KaK ITOCKUM.

I'. Mu pewrain oty 3a1a4y, OJab3ysCh CUCTEMOU ypaBHEHUN MakcBeiia, KOTOpbIe
npuBeeHbI Ha cnaiiie 10 B abcomtoTHOM cucTeme enunumil. B 310l cucteme ypaBHe-
HUM BeKTOp D — MHAYKIKSA 37€KTPUYECKOTO MOJIS B JUIIEKTPHUKE - COOTBETCTBYET
yIOTPEOJICHHOMY paHEe TEPMUHY «IOJSIPU3AIUS  AUAIIEKTPUKA», a YPABHCHHE
D=¢-E noka3biBaeT, 4T0 MHIYKLHS MPONOPLUHUOHATbHA HANPSY)KEHHOCTH 3JIEKTpUYe-
ckoro noJis. [Ipennonoxenue o NponoprIUOHATIBHOCTH aMILIUTYAbl PACCESIHHON BOJI-
HBI AaMIUTATYIe HaOeraromei BOJTHBI TAaKXKe CIeAyeT U3 ypaBHeHU MakcBemia u
dbopmyn I'. Mu.

HNHTepec k paccesHHUIO CBETA MaJIbIMHU YaCTULAMHU YCUJIUJIICS B MOCIIEHEE BPEMS B
CBSI3U C BO3MOKHOCTBIO IPUMEHEHHUSI a3PO30JIs ISl TPOTUBOAEHCTBUS OTEIJIEHUIO
KJInMaTta. Jta unes Obuia Beickazana M. byasiko B 1970-x rogax, a B HaIiem Be-
K€ MHTepec K 3Tor uaee Bo3poaui FO.A. U3pasins. B uem coctout sta nnaes. Ha
cnaiine 11 mpeacraBieHa yxe 3HaKoMasi KapTUHA TTOTOKOB M3JIyYeHHS B aTMOcdepe
3emin. K oTMEUYEeHHBIM CYIIECTBYIOIIUM NOTOKaM JOOABISETCS €lle ONH, BHI3BAH-
HBII PaCCESHHUEM CBETA B UCKYCCTBEHHO CO3JaHHOM CJIOE€ a3pO30JIs, PACIIOI0KEHHO-
ro B cTpaTocdepe.



Ha nepBom 3Tamne o1ieHKH BO3MOXKHOTO 3 dexTa OblI0 MOACUNTAHO KOJHMUYECTBO
COJIHEUHOM pajihaliiu, pacCesTHHON UCKYCCTBEHHBIM a3p030JIEM B KOCMOC. JTa OIEH-
Ka HEMOJIHAS, TOCKOJIbKY TOMHUMO PACCESIHUSI CBETa HCKYCCTBEHHBIM a3pP030JIEM UME-
€T MECTO MOJICKYJIIPHOE PACCESTHUE U PACCESHUE €CTECTBEHHBIM aTMOC(HEPHBIM
aspo3zoiieM. [Ipudem onrtrdeckas ToIa COs 11 KaXA0T0 BUIa PACCEIHUS OJIMHA-
KOBO BO3PacTaeT ¢ yBEJIWUYEHUEM YIJIa MaJCHUS COJTHEYHOTO U3IIYYEHHUS K TOBEPXHO-
ctu cnos. [Tpu 3ToM paccesiHie B KOCMOC UCKYCCTBEHHBIM a3p030JI€M YacTH MOTOKA
COJIHEYHOM pajihaliii BOBCE HE 03HAYAET, UTO HA ATy BEJIMYMHY YMEHBIITUTCS MOTOK
paauanuu, T0CTUTAKIIAN 36MHOU TTOBEPXHOCTH.

Bosnee o60ocHOBaHHAsI OLIEHKA OCIa0JICHUS TOTOKA COJTHEYHOU paJuaIiiu, J0CTH-
rarolero NoACTUIAIONIEH MTOBEPXHOCTH, MOKET OBITh IMOJydYeHa MPH Y4eTe BCeX 3Ha-
YHUMBIX BUJOB PACCESHUS, KaK 3TO MTOKa3aHo Ha cnaiae 12 . B pacueTHol Mojienu
YYTEHO MOJIEKYJIIPHOE paccessHue B atMoc(depe, paccestHue HCKyCCTBEHHBIM U €CTe-
CTBEHHBIM a’pO30JIEM, PACCESTHUE CBETA NOACTUIIAIOIIEH MOBEPXHOCThIO. Ha cimaigax
13-15 nmoka3aHo MPOILIEHTHOE OCIA0JICHHE HCKYCCTBEHHBIM a3p030JIEM CYMMAapHOTO
MOTOKA COJTHEYHOM paJiUaIiu, MOTJIOIMIEHHOTO 36MHOM TOBEPXHOCTHIO OCBEIIICHHOTO
nonymapusa. KoimuecTBo cepHOKUCIOTHOTO a’po30iia — 1 MT. A3po3oiie pacnoo-
JK€H B cioe TonmmHor 1 km Ha BeicoTe 12 kM. Ha cnaline 13 pacnpenenenue a3po3o-
JIsl pPaBHOMEPHOE HaJl BCE 36MHOM MOBEPXHOCTHIO, Ha craiaax 14-15 aspo3omb pas-
MEILEH Pa3IMYHbIM 00pa30M M0 MIUPOTHBIM 30HaM. Kak BUIHO MO 3TUM PUCYHKaM,
3h(HEKT yMEHBIIICHHS MTOTJIONIEHHON 3¢MHOM MOBEPXHOCTHIO PaJMAIIMK HEBEJIHUK Ja-
K€ MPU ONTUMAIIBHOM pa3Mepe YacTHUI UCKYCCTBEHHOTO a3p030J1sl U3-3a CUIIbHOU
BBITSIHYTOCTH BII€pE]] HHAUKATPHUCHI paccesiHus (paHee Ha 4aCTHOM MpuMepe ObLIo
MOKa3aHO, YTO MHTEHCHUBHOCTh CBETA, PACCESTHHOTO BIIEPE], Ha J[Ba MOpsiiKa O0JIbIIIe,
YeM PaCCESTHHOTO Ha3as).

CITACHUBO 3A BHUMAHHUE.



