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Cwmpbicn mapajiokca clieayrmuii: ECTs skpaH ¢ AByMsI IEISMH.
Ecnu B3sTh emuHUYHBIN (DOTOH U HANIPABUTH €T0 HA €U, TO Ha SKpaHe
3a IIEJISIMU MOSIBUTCS KJIacCU4ecKasi MHTephepeHIIMOHHAs KapTHHa
CBETOBOM BOJIHBI (€C/IM B BUAUMOM jauarna3oHne). Ho ecnu npocienuts 3a
(hOTOHOM Kak 4acCTHIIEH, TO OH TOMAJIaeT TOJbKO B OJHY U3 mienei. U
«TaKO€ TIOBEICHHUE) SIBIIACTCS MapagoKCOM.

1. BBeaenue

Bnauane, KOHEYHO BBI3BIBAET YBAKEHUE TANAHT (PU3UKOB-3KCIIEPUMEHTATOPOB, KOTOPHIM
YAQJIOCh BBIJICIUTh €IMHUYHBIN (POTOH.

Mo:xHO NonpoOkIBaTh 0OBICHUTE 3TOT MAPAJA0KC, OOPATUBIIUCH K MEXaHU3MY
pacnpoCTpaHeH s JICKTPOMArHUTHOM BOJIHBI [6], KOTOPBIi 10 CHX MOP COBEPILICHHO HE
M3BECTEH COBPEMEHHOU (U3UKE.

KpaTko 0 «coBpeMeHHOM MOHUMAHUN» MEXaHU3Ma PacIpOCTPaHEHHS
3IEKTPOMArHUTHOM BOJIHBI:

Onu ((pU3MKN) CYUTAIOT, YTO IJICKTPOMArHUTHAs BOJHA JIETUT caMa Io cebe, «Kak
CTUpAJIbHAS JIOCKa» U, TIPH 3TOM, cama ceOst BoctipousBoauT (?). [Ipuuem, mpoTrBopeda camu
ceOe, OHM YTBEPKJIAIOT, YTO OHA MTEPEHOCUTCS] HEKOM YacTUIIeH, Ha3BaHHON ()OTOHOM
(peaHnMUPOBAIM HEIOTOHOBY KOPIYCKYY) . To ecTh, 3T0 (KOTJa Haj0) BOJIHA U (KOTa HAJIO)
yactuna. Ee 3acynynu B CTaHmapTHYIO MOJIeNb Kak 0030H (KTO-TO YMYAPWIICS HAUTH Y HETO
naxke ciH). Ho kak ke ¢ Mmaccoit potoHa (oH ke yactuna)? [TogymaB pemmim, 9To y HETO HET
Macchl MOKOS, a €CTh Macca JBUKEHHUsI, Tak Kak, cornacHo CTO, Teno, nMeroiiee maccy He
MOJKET JIETETh CO CKOPOCThIO cBeTa. Ho Macca ecTh Macca U K Heil puBsizaHa rpaButanus. 1
€CJIU CIIOXUTH BCIO Maccy BcexX (hoTOHOB... «[louecas permy» GU3NKU MOPEUINIH, TYCTh OH,
dbotown, Oymer 6e3maccoBoii yactumei. [1] Tak on u Bomesn B CTaHIAPTHYIO MOJIEb.

Tyt HyXHO cpazy otmeTuth, uro BOJIHbI 6e3 CPEJIbI He ObiBaeT 1o onpezaenenuro. 1
aKyCTHYECKHE M TOBEPXHOCTHBIC BOJIHBI M BCE IpyTUe pacipoctpansiores B cpene [3]. U atu
Cpelbl COCTOAT U3 YaCTHUIl. DTU YACTHUIIBl HUKY/IAa HE JABUTAIOTCSA, a MEPEAal0T BOJIHY Kak
sctadery (Knaccuyecckas MeXaHU4ecKasi IEMOHCTpallMOHHAsI MOJIEIb — PAJl IapOB,
MO/IBEIIEHHBIX Ha HUTKAX) [3]. Eciin BosiHa JO0CTaTOYHO CUITbHASL, TO 3a/IeHCTBOBAHO MHOTO
YacTHUIl U KBaHTOBaHUE (JIECKpeT) He 3ameTHO. Ho, nmpu ociiad1eHun BOJHbI, KOJIMYECTBO
32/1efiCTBOBAHHBIX YaCTHIl YMEHbIIAETCS, HAYUHAKTCS CKA3bIBATHCS CBOHCTBA YaCTHIL
cpeabI-HOCUTES, U, B TIpeJiesie, ocTaeTcs ojHa. To ke OTHOCUTCS M K 3JIEKTPOMAarHUTHOM
BOJIHE.

Tax 4To ke SBNSETCS CpeAO Ui AIEKTPOMArHUTHOM BOJIHBI? PaHbiiie cuntanu (Moaxon
YHCTO MEXaHUCTUYECKHIA), UTO 3TO 3(pUp — cBepXympyrasi U cBepxjerkas cyocTaHIus, KOTopas
nepeaeT SJIEKTPOMAarHUTHYIO BOJTHY 3@ CUET YIPYTOM BOJTHBI — IMOJA00MS aKyCTHUECKOW BOJIHBI B
tBepaoM Tene. Ho B Hauane XX Beka Ditniureiin B cBoeii «K anexktpoauHamuke ...»[2] 3asBu:
yto B nipearaemoit uM runotuse (CTO) "ssedeHue "ceemorocHoz20 agpupa" okaxcemes npu smom
U3AUWHUM, MOCKO/IbKY 8 npedaazaemoli meopuu He 8800umcs "abconomHo noxorouwieecs



npocmpaHcmeo", HadesneHHoe ocobbimu cgolicmeamu...." . To €CTh IPOCTPAHCTBO (BAKYyM) —
npocro nycrota. Tak kak CTO 3a cuer npoABUHYTOTO IIMapa MPeBpaTHIIaCh U3 TUIIOTE3bI B
OpUITMAEHYIO TEOPHIO (3TO OTAEIbHAS UCTOPHSI), TO OT d(upa oTKazanuck. [locTeneHHO
BBISICHUJIOCH, YTO IIPOCTPAHCTBO HE MYCTOE, @ HAIIOJIHEHO BUPTYaJIbHBIMH YaCTULIAMU, TEMHON
MaTepuen U TEMHOU 3Hepruei. Tem He MeHee, HO TOHATHE MEXaHU3Ma paclpOCTPaHEHUs
AJIEKTPOMArHUTHOM BOJIHBI Y (PM3UKOB OCTAJIOCH MPEKHUM (JIETSIIas CTUpalibHAs 10CKa),
HECMOTps Ha OYEBHUAHbIE IPOTUBOPEUNS JAHHOTO noaxoAa. Hampumep, «puszukm» He MOTyT
0OBSICHUTB, Ky/1a IeBaeTCs SHEpTHs, Korna BekTopa B u E onHoBpemenno oonymstores. U
MHoroe apyroe. K Hemy 0THOCUTCS M «3aJjaua o JIByX IIEJAX».

Takum 00pa3oM, Hy’)KHO KOHCTaTUPOBATh, YTO «(HU3UKI» COBEPIIEHHO HUYETO HE 3HAIOT
0 (pu3MUECKOM MEXaHHU3MEe PaCIPOCTPaHEHUS IEKTPOMArHUTHON BOJIHBI (M HE XOTST 3HATD).

2. PacnpocTpaHeHne 3J1eKTPOMATHUTHOW BOJIHBI B BAKYyyMe

N3BecTHO, 9TO BaKyyM HOJISPU3YIOMIUNCS JUICKTPUK — HA ’TOM OCHOBaHA BCS
pagunoTexHuka. M mpu Hal0KEHUH IEKTPHUECKOTO MOJIA B HEM TEKYT TOKU cMmerieHus [1]
(uHaue ObI KOHAEHcATOp He padoTain). [IpoxoxkieHue EeKTPOMAarHUTHON BOJIHBI Yepes
JMBJICKTPUKU XOPOIIO U3BECTHO — ATO MEPEH3ITydSHUE BOJIHBI 3JICMEHTAMU (YaCTUIIAMH)
mvanekTpuka [3]. JIuanekTprku ObIBalOT AUTOIBHBIE M MOJSPU3YIOIIHECS. B TUMONBHBIX MO
JCHCTBHE ICKTPUUCSCKOTO OIS TIOBOPAYNBACTCS JIUTIONG (TUTOIbHAS MoJieKya). [Tpumep —
BOJIa Ha HU3KKMX YacTOTaX. B MOMApH3YIOMUXCs TUAIIEKTPUKAX 3apsIbl COBMEIICHBI U
MIPUJIOKEHHOE JIEKTPUUYECKOE TI0JIE UX pacTsAruBaer (nossipusyert). [lpu aToM 3apsabl ABMKYTCA,
YTO U CO3/1a€T TOKH CMEIICHUS, KOTOPBIE, B CBOIO 0YePe/Ib, CO3AI0T MarHuTHoe moJe [3].

Toraa, 4To e 3TO 3a YaCTHULIBI C COBMEIIECHHBIM 3apsiioM? C TOCTaTOYHBIM OCHOBaHUEM
MO>KHO HPENOJI0KUTh, YTO 3TO «BUPTYaAJIbHBIE YACUIbD) - AHHUTWJIMPOBABILIKE Tapbl JIEKTPOH
— mo3uTpoH [4]. Y HUX CKOMITEHCHPOBAHO BCe (3apsil, MArHUTHBIN MOMEHT), Kpome macchl. OHa
y HUX OCTajach — rmepexojia Maccsl B auepruio Het [4]! D1o CTO-mnsbii B3m0p. Eciu
MOICYUTATh KYJIOHOBY SHEPTHUIO CIIUSHUS 3TUX YACTHIL, TO SHEPTUsl UCIYIIEHHOTO MPH CIUSHUU
ramMMa KBaHTa [MOJIy4UTCs B TOUHOCTH paBHOM 511 KoB [4], uro sxcniepMeHTaIbHO U
3apeructTpupoBaHo. Tak kak B ypaBHeHue Kynona macca He BXOJUT, TO 3Ta SHEPTUS YUCTO
aneKkTpoanHaMuueckas. U rae xe 31ech «epexo]i Macchi»?

Boo01em, 3Tu napsel o Bcel BUAMMOCTH U SIBIIIIOTCS «CBETOTOCHBIM 3(UPOMY,
PETPaHCIUPYIOIIUM IEKTPOMArHUTHYIO BOJIHY, KOTOPBIM COCTOUT U3 OCLUIUISITOPOB,
BO30YXKIaeMbIX JIEKTpUUECKOM cocTaBstonieil BoiHbl (BekTop E). Koraa sanekrpudeckoe moiie
(Bextop E) npuiiokeHo K mape, To OHa «PacTaCKUBACTCS» - 3apsijibl HAUMHAIOT JABUTAThCs. [5] A
3TO U €CTh TOK, TOK cMenieHus. OH HaBOJIUT MarHuTHoe mnoJie (Bektop B). Takum o6pa3zom 3ta
rapa CTAaHOBHTCS M3JIydaeTeIeM 3JIeKTPOMArHuTHOM BoJHbI [6,7]. [Ipudyem oHa paboTaer Kak
JUMONBHAS aHTEHHA. Y PACcHOJIOKEHHOU PsIIOM Mapsl deKTpudeckoe mnose (Bekrop E) BomHbI,
UCIYIIEHHOW MpeabuAyIIeH Mapoi, «pacTacKuBaeT» 3apsjbl U OHA, B CBOIO OUEPE/Ib,
cTaHoBUTCA U3nydaereneM. U tak nanee. To ecTh mapel nepeaaroT MEKTPOMATrHUTHYIO BOJIHY
Kak acradery. Tak Kak y mapbl €CTb Macca, TO «PacTATUBAHUE» BCIEICTBUU MHEPIIUOHHOCTH
MaccChl MPOUCXOIUT HE MTHOBEHHO, a C HEKOTOPOH 3aJep)KKON. ITa 3a/iepiKKa 1 OTpe/IesisieT
CKOPOCTb PacIpOCTpaHEeHHUs deKTpoMarHuTHO# BosHbI C [6]. @opmasbHO 3Ta 3a1epikKa
BBIpa)KEHA B BUJE MAarHUTHON £ W AMDJICKTPUUYECKOM MPOHUIIAEMOCTH & , KOTOPBIE CBSI3aHBI CO

1
CBOUCTBOM CpCbl (I/I € I/IHepI_II/IeI/I) " CKOPOCTH CBCTA IMOJIYHACTCA KaK C=—=.
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3. «Ilapagokc AByX Hiesei»

Ecnu n3navanbHast BoHa (JIEKTPUYECKUM MIIM MATHUTHBIA UMITYJIbC) JOCTATOYHO
CHJIbHASI, TO B «OcTadere» 3a1eiiCTBOBAHO MHOTO Iap 1o (ppoHTY U OHU 00pa3yroT
CUHTE3UPOBAHHYIO alEPTYypPy — IIIOCKUI BOJIHOBOU (hpoHT. Ho, Tipu 0CcltabieHuu BOJTHBI,
KOJIMYECTBO 3a/IHICTBOBAHHBIX MAp YMEHBINIACTCS U B Ipeerie ocraercs oaua. U ata «acraderar
npeacTaBisieT co00i Kak Obl IMHUIO U3 TOCIEAOBATENbHBIX Map. OnsATh XKe, 9TH Mapbl He
JBUKATCSI, a OCIIE0BATENbHO MEPEAAIOT SHEPTUI0, PETPAHCIUPYS AIEKTPOMArHUTHYIO BOJIHY.
W ecnu Ha ee myTH MOCTaBUTh 3KpaH C ABYMS LIEJISIMU, TO 3Ta JIMHUS OYEBUIAHO IPOMIET TOJIBKO
yepe3 oAHy 1ienb. [Ipuuem, ata uHus ckopee Bcero npsiMast (IpUHLMI KpaTyaiero mytu). Ho
KaXKJasi mapa B 3TOM «acTadeTe» U3aydyaroT 3JeKTPOMAarHUTHYIO BOJIHY, IPUYEM HE TOJIBKO
arnepTypou, HO U 1o Bceil [unHe nyTu Kak ABB - «antenna Oerymieii BosHb» [7]. U 910
m3nnyuenne (anexkrpomarauTHas BOJIHA) He cBsi3aHa HEMMOCPEACTBEHHO C «IMHHUEH)», OHO KakK
ObI OT HEe OTXOJUT U B 3TOM CJIy4ae peajibHas anepTypa HaMHOro OOJIblIe pa3Mepa napsl (CM.
JMarpaMMbl HAIPaBJICHHOCTH aHTCHHBI OeryIiel BoJHbl). Takum 00pa3oM, BOJIHA MOMaaeT Ha
o0e 11eM OJTHOBPEMEHHO U CO3/AeT KJIACCHUECKYI0 HHTEPPEpEeHIIMOHHYIO KapTuHy. [Ipuuem,
0e3pa3Tu4Ho, Yepe3 KaKyro MIeb MPOXOAUT «IHHHSMY). ITO, COOCTBEHHO, M HAOIIOIAeTCs, YTO
BBI3BIBACT Y O(pUIIMATBEHON (PU3UKHU YIAUBIIEHUE U CUUTAETCS MapaoKCOM.
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