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OnbITl Tecnbl

bkenmc  Knepk-Makceenn npegckasbiBan  BO3MOXHOCTb — CyLLECTBOBaHMS  9MEKTPOMAarHWTHbIX BOMH. B
TEeopeTn4eCKnx AUCKyccuax, npoBoguMMbIX OnNA bonee nonHoro pa3bACHEHNA €ro TeopeTU4YeCKUX BbIKNaaok,
Makcsenn npocun ceBoux yutatenemn nopaccyxaatb O ABYX Pa3fiMYHbIX BUOAX 3MEKTPUYHECKUX BOJIH, KOTOpbIE,
BO3MOXHO, CYLLIECTBYIOT B Npupoge. [epBoe paccyxaeHne Kacanocb NPOAOSbHBIX 3NEKTPUYECKUX BOSIH, SIBNEHNS,
KoTopoe TpeboBano Hanuuusi NepeMeHHON KOHLEHTpaLMU CUITOBbLIX JIMHUIA 3reKkTpocTaTtudeckoro nossi. Takas
nynbcauus YnioTHEHHOCTU U Pa3PEXXEHHOCTUN SNEKTPOCTAaTUYECKMX MOSEN MOria BO3HUKHYTb TOMbKO NPW YCIOBUM
CYLLECTBOBaHUSI OAHOHAMpPaBIIEHHOrO MOrisi, BEKTOP KOTOporo 6bin Obl 3adMkcMpoBaH B OOHOM HamnpaBeHuM.
E,EI,I/IHCTBeHHaﬂ nepemMeHHad, gonyckaemaa npu BO3HMKHOBEHUWU MPOAOJSIbHbIX BOJIH, Obina KOHUEHTpauuna nong.
Mocnepyiowee pacnpocTpaHeHWe BOOMb NUHUA 3NEKTPOCTaTUYECKOro Mons NPUBOAMIO K MNYNbCUPYHOLLNM
AaBneHvaM 3apsaoB, M 3TUM NynbcauMu nepemMeLlanicb B OAHOM HamnpaBneHun. OTU «INEKTPUYECKUe 3BYKOBbIE
BOJHbI» OblNK oTKNoHeHbl Makceennom. OH 3aKounsl, YTO TakMe COCTOSIHUS HEBO3MOXHO AOCTUYb.

Ero BTOpOE paccyxaeHve Kacanocb CyLEeCTBOBaHWUS MONEPEYHbIX 3MNEKTPOMarHUTHbIX BOMH. OHu Tpebosanu
ObICTPOrO  M3MEHEHUs  3NEKTPUYECKOro Mons  BOONb  (PUKCMPOBAHHOM  OCWU.  OMeKTpU4eckue  NUHUMK,
pacnpoCcTpaHsABLUMECST B NPOCTPAHCTBE, BO3MOXHO [OIMMKHbI ObINM «packauMBaTbCA B3ag W Bnepéa» nog
OelicTBMEM CBOero Cob6CTBEHHOTO UMMYMbCa, B TO Xe BPEMS yAansasCb OT MX MCTOYHMKA CO CKOPOCTbHO CBeETa.
CooTBeTCTBYIOLME UM CUIbI, KOTOPbIE ABMSANNCH TOYHBIMU KOMUAMU KOnebaHun B UCTOMHUKE, AOMKHbI Obinn 6biTh
AEeTEeKTUPOBaHbI Ha 3HaYUTEmNbHbIX paccTosiHUSAX. MakcBenn BOOXHOBUI 9KCNEPUMEHTATOPOB Ha MOUCK TaKMX BOJH,
NpeanioXns BO3MOXHbIE MYTW OOCTMXKEHWS pesynstata. Tak Hayancsa BenUKMN MOXO4 3a 3neKTpoMarHWUTHbIMM
BOMHaMM.

B 1887 r. l'eHpux lNepy coobLuun, YTO OH OTKPbIN SNEKTPOMAarHUTHbIE BOIMHbI, YTO SIBASANOCH AANeKO He MarbiM
JoctmkeHnem ansa Toro BpemeHn. B 1889 r. Hukona Tecna nonbiTancs BOCNpou3BecTn akcnepumeHTsl epua. B
cBoen masiHon nabopatopun Ha KOxHow lMaTton ABEHKO OH C abCOMIOTHOM TOYHOCTBLIO MOBTOPWUIST BCE YCIOBUSA
onbiTa lepua, HO OBHaApYXWr, YTO HEe MOXEeT Nonyy4uTb addeKTbl, 0 KOTopbIX coobwanocb. TemM He MeHee,
obopygoBaHme npounsBoguno addekTbl, KoTopble TpeboBanuck lepuem. Tecna Havan 3KCNEPUMEHTUPOBATb C
KOPOTKMMW U MOLLHBIMU 3fIEKTPUYECKUMU paspsgamMm, UCNOMb3ysa KOHAEHCATOPbl, 3apsKeHHbIe 10 OYeHb BbICOKNX
HanpsxeHun. OH 0OHapyXuM, YTO C MOMOLLbIO TaKMX PE3KUX pas3psgoB BO3MOXHO B3pbliBaTb TOHKME MPOBOMOYKN.
CMyTHO oLlyLllas, YTO OH HATKHYMCS Ha YTO-TO BaxkHoe, Tecna oCTaBuN 3TW 3KCMEPUMEHTLI, COCPEAOTOUMBLUUCH
Hag 3aragkon, nogospeBasi, 4TO [epy Kak-TO OWWMBOYHO MNPUHAN 3JNEKTPOCTATUYECKYHD WHAOYKUMIO UMK
anekTpuyeckMe ygapHble BOMHbLI B BO3Qyxe, BO3HMKaBLUME BCreACTBME 3NEKTPUYecKoro paspsaa, 3a Hactosime
anekTpomMarHuTHele BonHbl. PakTuyeckn, Tecna gaxe nocetvn lepua v NMYHO Jokasan cBou HabnogeHus epuy,
KoTopbIn Byayun ybexxaéHHbiM 4To Tecna Obin npas, 3aknioyus, YTO ero BbliBOAbl Oblniv BEPHbIMU, 1 ObIN rOTOB
OTONTW OT CBOEro Teauca. l'epu Bbin 4eNCTBMTENBLHO pa3ovapoBaH, 1 Tecna rmyboko coxaner, YTo emy NpULLNoCh
Tak NOCTYNUTb C yBaXXaeMbIM akageMUKOM, Mpu JoKas3aTenbCTBe UCTUHDI.

Ho, npogomxas cobCTBEHHbIE 3KCMEPUMEHTHI N0 MAEHTUGUKALMN ANEKTPUYECKMX BOSH, Tecna caenan criyyanHoe
HabrnogeHne, KOTOpoe HaBcerga M3MEHUNO XO4 €ro 3KCMepUMeEHTanbHbIX UccneaoBaHuin. B cBoux co6CTBEHHBIX
NOoNbITKax NOCTMXXEHNS ANEKTPUYECKUX BOSTH, F4e OH YyBCTBOBAs, 4YTO ['epu He HaxoguT UCTUHY, Tecna paspaboTan
MOLLHbIA MEeTOA, C NMOMOLLbIO KOTOPOro OH Hadessicsl CreHEpPMpPOBaTb U YNOBUTb HACTOSILLME SMEKTPOMAarHUTHbIE
BONMHbI. YacTb ero annapata TpeboBana nNPUMEHEHWss O4YeHb MOLLHOW ©OaTapen KoHAeHcaTopoB. JTa
KoHAeHcaTopHasi b6aTapesi Obina 3apsikeHa A0 O4YeHb BLICOKOrO HampsPKeHUst U HeMeaneHHO paspsbkeHa depes
KOPOTKYI0 MeAHYHO LWKHY. [onyyYeHHble B3pbiBHbIE pa3psiabl NPOM3BOAUIN HEKOTOPbLIE SIBMEHMUS!, KOTOPbIe OYEHb
Briedatnunu Tecny, NOCKONbKY Aarieko npeBocxoaunu nobon anekTpuyeckuin 3pdekT, KOTOpbI OH Koraa-nnbo
Bugen. 3geckb Obina kakasi-To TanHa, U OH JOSMKEH Obln packpbITh €€.
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MrHOBEHHO BO3HMKaBLUME WCKPbI, KOTOPble OH Ha3Basn «B3pPbIBHbIMM paspsaaMuy, CMocoGHbI GbiNu UcnapuTb
npoeoaa. OHW NPUBOAWAN K OYE€Hb MOLLUHbIM yAAPHbIM BOSIHAM, KOTOpble GUnM ero ¢ GorbLON CUION No BCEN
noBepxHocTu Tena. Tecrna Obln YPEe3BbIYANHO 3AVHTPUIOBaH 3TUM YAUBUTENbHBIM (PU3NYECKUM 3DEDEKTOM.
TouHee, OH Obll MOSMHOCTLIO MOMMOLWEH W3YyYEeHMEM 3TUX BbLICTPENOB 3KCTPAOPAMHAPHOW 3HEpruu, 4Yem
3MEKTPUYECKUMM UCKPaMU. DTW ANeKTpUYeckne MMnynbCbl NPUBOAUIK K achdekTam, KoTopble 06bIYHO CBSI3blBasM
TOMbKO C MOSTHUSIMM.

B3pbiBHble 3deKkTbl HAMOMHWUMM €My CXOXMe CIyyau, KOTopble OH Habniogan ¢ BblCOKOBOMBTHbIMU
reHepaTopamMu NoCTOSIHHOIO Toka. 3HaKOMbIN ONbIT cpeamn paboumx 1 MHXKEHEPOB NPOUCXOANIT NPU 0ObIKHOBEHHOM
3aMblkaHUM PyOunbHMKA BbICOKOBOSIETHOIO AUHAMO; 3TO YacTo NPUBOAMIIO K YyBCTBUTENIbHOMY 3EKTPOLLIOKOBOMY
yaapy, NPUHUMaeMOMY Kak AOIMKHOE, NPUMUCLIBAEMOMY OCTaTOYHOMY CTaTUYECKOMY 3apsiay.

Takoe onacHoe COCTOSIHME BO3HMKaNo TOMbKO MNPW BHE3AMHbIX BKITKOYEHUAX MOCTOSIHHOMO TOKa BbICOKOMO
HanpshkeHns. KopoHa CMepTenbHOro CTaTMYeckoro 3apsida BblpblBanacb MpPsAMO M3 BbICOKOBOSBTHbIX
NPOBOAHMKOB, M 4YacTO UcKamna nyTb K 3emiie, KOTOpbIA BKMoYan B ceba paboynmx n onepaTopoB. B AnNMHHBLIX
Kabensix 9TOT BHe3anHbl 3apsigHbIn 3dhPekT nopoxaan LWeTUHy ronyboBaTtbiX UMM, UCXOAMBLUMX U3 JIMHUKU B
OKpY>KatoLLlee MPOCTPaAHCTBO. ATO COCTOSIHME NPOUCXOOUITO HENOCPEACTBEHHO B MOMEHT 3aMblkaHUSA pyOuIbHMKA.
[onyGoBaTad WCKpsLWAsaCsa KOpOHa wucye3dana 4epe3 HEeCKONbKO MWINNCEKYHA, BMeCTe C >KM3Hbio moboro
HEeYaCTHOro, KOTOPOro OHa «ydapsina». lNocne OKOHYaHus 3TOro KOpoTKOoro adpdpekta, cuctembl Benu cebst kak
NonoXxeHo. JTO dABneHvMe nponagano, Korga 3apsgbl MeASIeHHO Hacblwanu nvHum 1u cuctembl. ocne aton
KOPOTKOW BCMbILLKX TOKW FMagKko TEKNWU Tyaa, Kyaa UM n Obino npegHasHaveHo.

OTOT 3pheKkT okasbiBan BpeaHOe BO3AENCTBME TOMbKO B ManeHbkux cuctemax. Ho B GonbluMX permoHasnbHbIX
3HeprocmcTemMax, B KOTOPbIX UCMNOMb30Banoch BneyartnsioLllee HanpsxeHme, oH 6bin cmepTeneH. Jliogn ymvpanu
OT 3TOro acpdekTa, KOTOPbIN PacnNPOCTPaHSAN CBOK LUMPOKYD CMEPTENbHYI0 3NEeKTPOCTaTUYECKY0 KOPOHY MCKP
yepe3 KOMMOHEHTbl 3HEeprocucteMm. XoTsl reHepaTopbl ObiINM paccyuTaHbl Ha HECKOMbKO ThbICAY BOMbT, 3TU
TaWHCTBEHHbIE BbLIOPOCHI MOPOXOANM HaMNPsPKEHUS B COTHWU ThICSY, AaXe MWUNIMOHbI BonbT. Mpobnema 6Gbina
pelleHa, Korga Hayanu MpUMEHSITb XOPOLIO W30NMPOBaHHbIE U 3a3EMIIEHHbIE penenHble  BbIKIHYaTenNw.
lMpoBeaEHHbIE K TOMY BPEMEHU UHXEHEPHbIE M3bICKAaHUSA Kacanucb TOMbKO TEX CBOWCTB 3HEProCUCTEM, KOTOPbIE
Kacanucb YCTaHOBMBLLErOCH pexuma MpoM3BOACTBA WM NOTpebneHns aHeprun. Tenepb ke BbIACHUNOCb, YTO
fonblume cuctemMbl TPeBYIOT NpM CBOEM NPOEKTMPOBAHMM YY€Ta Kak HOPMasibHOro, Tak U NepexogHoro pexmnvons
paboTshl.

MpucnocobneHne K onacHOMy HadanbHOMY «cBepx3apsigy» Obino HOBOW OcOOeHHOCTbio. MccnegoBaHue STOro
adpchbekTa cTano Ha gonrve rogbl OCHOBHOWM LIENb 3HEPreTUYECKUX KOM-NaHui, a NpeqoXpaHuTenu N UCKPOBble
pPaspsOoHUKKM CTanm TeMOW MHOMMX naTeHTOB M cTaTen. Tecna 3Har, YTO CTpaHHbIn cBepx3apsaHbln addekT
Habnogancyd TonbKo B MOMEHT, KOrda AUHAMO NOAKMYAanNoch K AfTMHHBIM NepeaatoLnM IMHMAM, UMEHHO Tak, Kak
B CNy4yae ero B3pbIBHbIX pas3psgoB KoHAeHcatopa. XoTs oba atux crnyydasd Obinu abComnoTHO pasHbIMW, OHM
npon3Boannn cxogHble 3dekTbl. MrHOBEHHbIA BbIGPOC, 06ECMeYEHHbIN AMHAMO Ha KOPOTKWMA MPOMEXYTOK
BPEMEHN MOSIBNANCA CBEPXKOHLUEHTPUPOBAHHBIM B MPOTSKEHHBIX NMHUAX. Tecna BblMMUCIUA, 4YTO 3Ta
3neKTpocTaTnyeckas KoHUEHTpauns HanpsbkeHus Obina no BenMyYmHe Ha HECKOSbKO Nopsaakos OornbLue, Yem MOrmo
npounsBoantb noboe anHamo TO-ro BpemeHu. PakTnyeckas SHeprns Kakum-tTo obpasom ycunueanacb Wnu
TpaHcdopmmpoBanacbk. Ho kak?

NHxxeHepbl Npywnn K BbiBOAY, YTO 3TO Obin 3ddekT anekTpocTaTMyeckoro «brnoknpoBaHusa». MHorne cumTany,
YTO STO [OENCTBUE «CKaNNMMBaHUA» 3apsida, Korga MOLHbIA UCTOYHMK He MOr nepeatb 3apsg No CUCTEME
AoctaTodHo 6bicTpo. 3aragkon ObINo TO, YTO MOM-HOe COMPOTMBIIEHME MOAOOHLIX CUCTEM, Kasanocb, okasbiBano
BMUSIHME Ha NEepPeHOCYUKM 3a-psifa npexae, YeM OHW MOINU YATU OT BbIBOAOB AMHaMo! 3To 6bIfio Noxoxe Ha To,
Korga ObI-CTpo Wnénaélb pyKkon no BoAe, TO NMOBEPXHOCTb KaXeTcsd TBEPAOW. Tak ke ObIflo N C anek-TpU4eckon
CUNOoK, 3apsdbl ckannuBanucb nepern Gapbepom, KOTOPbLIN Ka3arcs TBEpPOAOW cTe-Hon. Ho aToT adhdbekT gnmncsa
TOJNMbKO BO BpeM4A yaapa. Kak Tonbko nepeHoCHnKN 3apaga «nogxeaTtbiBaliMCb» MPoOM3BOAUMbIM 3NEKTPU4eCKUM
nonem, 3apsiabl Npbirany No NMHUMKM BO BCEX HanpaeneHusx. KopoTkui addpekT cBepx3apsiga Habniogancs Bo
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BpeEMS pacrnpegeneHvs 3apsiioB, ObICTPO 3anofHSWKUX BCHO JIUHUIO M CUCTEMY. TakMm 00pasom, AUHAMO
CTaHOBU-NTIOCb MECTOM BO3HMKHOBEHUS HEOONbLUOW yAApHOW BOMHbL. Tecna Hayan pasMbllWnsaTb, MOo-4emy
anekTpocTaTuyeckMe Mnonsi MoryT pacnpocTpaHsaTbcs Gonee GbicTpo, YeM cam no cebe 3apsd; 3aTa 3aragka ero
o3apaynna. beino nu none cywHOCTbIO, KOTOpPas TOMbKO CIYy>XWUna NpMBoAoM 6onee maccuBHbIX YacTuy? Ecnu 6ol
3T0 ObINO TaK, TO N3 YEro Xe Toraa «CcocTos-noy» camo none? bBeino nu none M3 menbyanwmx Yyactuy? BosHukano
BCé 6onbLue n 6onbLue BONpocos.

HecmoTps Ha yamBuTenbHble MAaeu, KOTOpble MOpOAWMNO ero uccrnefoBsaHuwe, Tecna yBuaen M npakTU4eckoe
NPUNoXeHne, 0 KOTOPOM OH paHblue He gyman. PaswmbiwneHne o6 adpekTe cBepx3apsiga AMHaMo fano ngeto
HOBOrO 3KCMepuMeHTanbHoro annapata. OH CUbHO NPe-BOCX0AuIT MO AMHAMUYECKUM XapakTepucTukam batapetro
KOHOEeHCaTopoB, KoTopas Obina uc-nonb3oBaHa Npy NonbiTkax 06HaPYXWUTb anekTpuyeckne BOmHbl. NCTOYHMKOM
3NEeKTpU4e-cKoro nosist ObifT MPOCTON BbICOKOBOSBTHLINM FEHepaTop MOCTOSIHHOIO TOKa. Tecra mnoHuMmarn, 4To
COMPOTUBIIEHNE NMMHUIA NI KOMIMOHEHTOB CO CTOPOHbI AMHAMO ObINo HENPEOoAONMUMbIM «BapbepoM», NePECKOYNTb
yepes KOTOpPbIA HOCUTENW 3apsaa  He Mornu. JToT Oapbep co3ga-Banm  «HAKONUTENbHbIAY — 3dhexT.
OnekTpocTaTudeckue 3apsabl NpakTMYecku ocTaHaBNMBa-NUCh, U Ha MTHOBEHUE YAEPXKMBANMCb CONPOTUBIEHNEM
nNHWMK; Oapbep STOT CyLEeCcTBOBasl Ha MPOTSXKEHUM KOPOTKOrO MWITNIMCEKYHAHOrO WHTEpBana BpPeEMEHM npwu
3aMblKaHuK BblkMo-4aTend. MrHoBeHHoe NpuroXeHue cui NpoTUB 3TOro Boobpaxkaemoro 6apbepa cxumano 3a-
ps4 0O TakoOW NIOTHOCTWU, KOTOPYK HEBO3MOXHO MOMAyYMTb MPUM MCMOMb30BaHUM OObIYHBIX KOHAEHCATOpOB.
KopoTkoe npunoxeHue cunbl, ygap Yactuy o Oapbep COMPOTMBMEHUS, Bbl-3blBall B UTOre 3TO HEOObIYHOE
COCTOSIHME 3NEKTPUYECKOrO CrylleHus. BoT noyemy npoBoaa B €ro NpoLUsbiX SKCNEPUMEHTAX YacToO B3pPbIBANUCH.

BesownboyHo yragpiBanacbk aHanorusi ¢ napoBbiMU ABuUratensMu: 6onbluve napoBble ABUraTen AOMKHbl Obinu
3anyckaTbCsi C OOSbLION OCTOPOXHOCTbIO. TpebGoBanacb KOHCYMb-TaUMsi CO CTapblMU W  MHOMOOMbLITHBIMM
onepartopamu, KOTopble 3Hamnu, Kak «pas3orpeTb» ABU-raTenb, U MNpKU 3TOM He croMaTb KnanaHbl, YTO NPUBOAUIIO K
CMepTenbHO onacHoMy B3pbiBY. [pu CrAMLWIKOM pe3koM 3arnycke Aaxke napoBble ABUratenu o4veHb 6onblioro
o6bEéma mornu B3opeatbes. Hago 6bino 3anyckatb nap B CUCTEMY OCTOPOXHO, NOKa OH MMaBHO M MOCTEMNEH-HO He
3anonHan Kaxagoe conno, TpybonpoBod M KOMMOHEHT. 34ech Takke Habniogancs Ta-MHCTBEHHbIN 3ddeKkT
«CKannueaHusay, korga cucteMa bonbloro oobémMa Bena cebsi kak He-06bIMHO BonbLLoe CONnPOTMBIIEHNE NOOOW
cune, NpUNOXeHHOW BHe3arnHo.

AKageMmnyecknii MMp SKCMEPMMEHTATOPOB BCE eLé 3aHMMaricsl MpPOLUSbIM €ro OTKPbITUEM MEPEMEHHbIX TOKOB
BbICOKOW 4acToTbl. OTO 3Ha4YuUNo, 4YTO Tecna — eAWHCTBEHHBbIW, KTO WMC-CredoBan MMMymbCcHble paspsgbl. OH
nosy4an B3pbiBHblE MMMYSbChI, paHee He Habnogaemble B nadopatopuax. Kaxabli KOMNOHEHT Obin TWATENbHO
3an30MMPOBaH, CaM € OH NPUMEHS N30NMpPOBaHHbIE MPOBOAHMKM M NPOPE3MHEHHYIO odexay AN AOCTUXKEHUS
nonHon ©6e3o-nacHocTn. Tecrna MHOro Habmnogan 3a 3MeKkTPoCTaTUYECKMMKU MaluMHaMK, CMOCOOHBIMM CUIBHO
3apskaTb W30MMPOBaHHbIE METannMyeckne MPOBOAHMKN, HO 3Ta AEMOHCTpauus npe-s3owa MnpocTo 3apsaj
NPOBOAHWKOB NPV BHE3anHOM 3aMblkaHWW nepeknoyatens. 3ToT 3deKT nopoann «CKadywmmn» 3apsaa,
nogobHoro no cune kotopomMy Tecna Hukorga He Ha-6ntogan. Kakue Obl ycnoBusi OH He ucnonb3oBan Ans
npeablayLiMx CcucteM, celvac OH Hay-uduncs  MakcummsmpoBaTb 3addekT. banaHcupys HanpsbkeHue K
COMPOTMBIIEHNE MPU MOCTO-IHHOM E€MKOCTK, Tecna Hay4urcsa HenpepbiBHO co3daBaTb COCTOsIHME CBepx3apsaa
TaKoW CU-fbl, KOTOPOW HE MOITIO MOPOAUTL HU OOHO CYLLECTBYHOLLEE YCTPONCTBO.

OnbITHbIE HAbnMOEeHMsT NoKa3anu, YTo ObbIYHbIN pa3psia KOHQeHcaTopa nopoXagar Ko-rednowmincsa ToK, KOTOpbIN,
MOXHO cKasaTb, «MeTancsa» Mexay obOKnagkamu Kakgoro KOH-geHcaTopa, Noka MOMHOCTbLI He TpaTuil CBOH
9Hepruio. BbiCokoe HanpsikeHMe [OuMHaMo CO3-4aBafio TaKoe MOLWHOe OAHOHAanpaBrieHHOEe [AdaBrieHne Ha
YMNMNOTHEHHbIE YacTULbl, YTO N3ME-HEHNE NX COCTOSIHUSA CTaHOBWUIIOCb HEBO3MOXHbBIM. E4MHCTBEHHLIM BO3MOXHbBIM
BbIXOAOM Obinn KonebaHusl. B aTom cryyae 3apsiabl co3gaBany AnVHHbIE CepUn OBUMKEHWUIA U OCTAHOBOK A0 Tex
nop, noka ceepx3apsg He ucyesan. Jllobble napameTpbl, KOTOpPbIE YyCUNUBANW Takue KoriebaHusi, orpaHM4MBanm
NposIBIIEHNE MOSTHOrO 3HepreTudeckoro adpdpekta ceepx3apsga OT MCTOYHMKA SHEPruu; a MoslydeHus MMEHHO
Takoro coctosiHus n gobumeanca Tecna. Heco-MHEHHO, OH MPOBEN OrpoOMHOE KONMYECTBO BPEMEHW, CO34aBast
pas3nunyHble CnocoosbI 6ﬂ0KVI-pOBKI/I Kaxaoro KonedaHusa u OPYrnx CNOXHbIX TOKOBbIX FIBJ'IGHI/II7I, KOTOpble Mornm
YCKOpUTL MOTEPHD CBEPX3apsiiOM €ro CKOHLEHTPUPOBAHHOW 3Heprn. EMy TpeboBanca eanHCTBEHHbIN
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cynepumnynbc, naywmn B ogHoMm HanpaeneHuun. Korga Bce konebaHus u yTeyku Obiny yCT-paHeHbl, NposiBUNIUCH
HOBble CTpaHHble 3PdEKTbl. TN MOLLHbIE SBNEHUSA C BbICOKOW MPOHU-KAOLLEW CUION HUKOr4a He Habnioganuch
npu paboTe ¢ ToKaMu BbICOKOW YaCTOThl.

BbicTpoe 3amblkaHWe nepekniodaTens Tenepb Mopoxgano B rabopaTtopuu NPOHWKAao-LLYH YAAPHYK BOMHY,
KOTOpPY MOXHO ObINO MOYYBCTBOBaTb MO PE3KOMY YyOapy M MPOHM-KAKLWEMY 3MEeKTPUYECKOMY pasgpakeHuio.
«Ykony». Jlnuo n pyku 6binm 0COBEHHO YyBCTBU-TENMbHBI K B3pbIBOOOPA3HbIM YOAPHLIM BOMHAM, KOTOpble Takke
npou3soannn 3abaBHbIA «MO-KanbiBaOLWMNY 3heKT Ha OnM3knx pacctosHuax. Tecna Obin yOexaéH, 4To
YyacTuubl MaTe-puanos, JocTuraoLme napoobpa3HoOro COCTosIHNSA, ByKBarnbHO BbIPbIBAOTCS M3 NPOBOAOB BO BCEX
HanpaeneHuax. YTobbl nyywe n3yuntb 3Tn apdeKTbl, OH PACMONOXWUICS 3a CTEKMSH-HbIM 3KPaHOM WM NMPOAOIIKNM
uccnefoBaHus. HecMoTpst Ha 9kpaH, U yaapHble BOSHbI, M MOKa-NbiBaloWuii 3pdekT npogormkany oLyLaThes,
YTO HEMaro 03afjauyuno uccrnegosarens. OTa aHOManus NOATONKHYMa ero MbonbITCTBO, Bedb paHbLUe HUKTO He
Habntogan Huyero no-gobHoro. 310 ABnNeHne, bonee CUNbHOE 1 C BONbLUE NPOHUKAOLWEN CNOCOBHOCTLIO, YEM Y
OObIYHOrO 3MNEeKTPOCTAaTUYECKOro 3apsifa MeTannos, OyKBanbHO NPOTAnKMBano 3apsg BbICOKO-TO HanpshKeHWst B
OKpYy»KatolLiee NpoCTPaHCTBO, YTO 1 MOPOXAANO OLLYLIEHNe NoKanblBaHWUs. YKOmMbl ANWUNCb Ha NPOTSXKEHUN Manow
OONn CcekyHAbl, B MOMEHT 3amblkaHus pybunbHuka. Ho Tecna O6bin y6exaéH, 4To 3T CTpaHHble 3deKThbI
OOBbACHANMCL MPOCTbIM  PacnpoCTpa-HEHMEM WOHU3MPOBAHHBIX YOApHbIX BONMH B BO3dyXe, Bpode CUMbHO
WMOHU3MPOBAHHOIO yaapa rpoma.

Tecna npoBEN HOBYK CEPUID IKCMEPUMEHTOB, 4YTOObI U3MEPWUTb AaBreHWe YOApHOW BOM-Hbl Ha GonbLUMX
pacctosiHnsix. OH MCronb3oBan aBTOMATMYECKUA «pa3MblKaloWMN  BbIKNO-4aTenby. [lpn npaBunbHOM ero
HaCTPOWKe CTano BO3MOXHbIM MornyvyeHne 6oree KOHTPONM-pyemMoro MOBTOpeHus adycpekta npu BKoveHUU. B
[OMOMHEHNe K 3TOMY, OH MO3BOMSAN MPO-BOAWTbL YOAANEHHbIE U3MEPEHUs, KOTOPbIE MPONMBanuM CBET Ha SBMeHWe
NPOHMKHOBEHUSA Yepe3 3KpaH. KOHTponb 3a HanpskeHnem Npon3BoAnIICS N3MEHEHUEM CKOPOCTU BpaLLleHUs BbICO-
KOBOJILTHOIO AnHamo. [locne HacTPOMKM 3TUX KOMMOHEHTOB Tecna mor cBoOO4HO NepeaBm-ratbCsi MO MOMELLEHNIO
N NpoBOAUTbL M3MepeHus. XKemnas Takke M3bexaTb NPOAOIKUTENb-HOrO AEWCTBMS OaBMEHUs YOapoB W YKONOB
nckpamu, Tecna sawmtun cebs cneumanbHbIMU MaTepuanamMmu. NpumeHeHne GbICTPO NpepbIBAEMOro NOCTOSIHHOIO
TOKa BbICOKOrO Hanpsike-HUSA NpUBENO K M3MYYEHUO KOMOLWMX JIyYen, KOTOpble MOXHO OblI0 MOYYBCTBOBATb Ha
DOonbLUMX PACCTOSAHUAX OT UX CYNep-UCKPOBOro MCToYHMKA. PakTuyeckun, Tecna 4yBCTBOBaN YKOfbl Aaxe vepes
wnt 13 cneumarepmanal Ytobbl HM BbICBOGOXAANOCL M3 NPOBOAOB MPW 3aMblKaHWM BbIKMOYATENH, OHO Ferko
NMPOHUKANo 4epes3 3KpaHbl M3 cTekna u mean. Kasa-nocb, He GbINO pasHWUbl, U3 YEro OHM ObiNM M3roTOBMEHbI;
achbdekT npoHukan 4yepes nboe BeLLEeCTBO, Kak OyaTo Obl 3kpaHa He Obio BoBce. 3gecb SIBHO Habntogancs
SMeKTpUYecknin 3dEKT, KOTOpbIA MPOHMKAN MpsMO 4Yepe3 NPOCTPaHCTBO 6e3 mMaTepuanbHbIX MNOCPEeOHWUKOB.
PaguaHTHOe anekTpn4ecTso!

Habniogaemoe sBneHve HapyLwiano NpUHLKUMBLI 3NeKTPOoCTaTUYecKoro 3apsfa, aKcrepu-mMeHTanbHO HalWAeHHble
dapageem. Wcnyckawowuecs anekTpocTatMyeckne 4acTuubl  O0ObIMHO — pacTekalTcs No  NOBEPXHOCTU
METanNM4Yeckoro 3KpaHa; OHW He MNPOHUKaKT BrryOb Metanna. HoBbii ke adhPeKT MMen HeanekTpudeckue
Xapaktepuctuku. Tecna Obin WUCKPEHHE 3auH-TPUroBaH 3TUM HOBbIM CTPaHHbIM SBMEHVMEM, U CTan u3y4vaTb
nuTepaTypy B NOMCKax CCbINOK Ha ero cBoncTBa. OH He HaLEn NOAOGHbIX CCbINOK, 3a UCKINOYEHNEM Nomny3abbITbIX
uccrne-goBaHMM ABYX aKcrnepuMmeHTatopoB. B nepsom cnydae, [xosed [eHpu Habniogan marHeTu-zauuio
CTanbHbIX MM MOLWHBIM UCKPOBLIM pa3psigoM. Heobbl4HOCTL AaHHOro aKcnepuMeHTa, npoBeféHHoro B 1842 r.,
3aKn4aeTcs B TOM, YTO NnengeHckasa 6aHka, NCKpbl KOTOPOW 1 NPO-U3BOAUNN MarHETU3auuo, CTosna Ha BepXHEM
aTaxe 34aHus, 0bblMHO HenpoHuuaemoro Ans anekTpuyectsa. KmpnudHble cTeHbl, ToncTole AyboBble ABepw,
MOLLIHasa 06MNMLIOBKa M3 KaMHs U enesa, ONnoBsHHbIE NOTONkW. bonee Toro, nrnbl 66NN pas3meLleHbl No4 CBOAOM
nogsana. Kakum obpa3oM MCKpbl MOrMM Tak MOAEWCTBOBATb Ha Wbl Yepe3 ecTecTBeHHble Gapbepbl? [JokTop
leHpu 6bin y6exxaéH, 4To Mckpa co3naéTt ocobble «Iyyn, MOXOXMEe Ha CBET», U MMEH-HO 3TU NPOHMKaKOLLME areHThbl
W OTBETCTBEHHbLI 32 MarHeTM3aumio.

Bropon nogobHbi criydan npousowén B 1872 . B 3gaHum Bbicwen wkonbl B ®Puna-genbdun. dnnxy TOMCOH,
npenogaeatens uankn, Mckan cnocob cpenatb Wckpbl 6Gonbloi Wckpoeon KaTywku Pymkoppdpa Gonee

BUANMbBIMU ONA NeKuun. anCOGDMHMB OAMH NONOC KaTyLlwKN K pr6e C xonogHow Bogon, ToMcoH Obin HanyraH
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TeM, YTO LBET UCKP CMeHWNcs ¢ ronyboro Ha 6enbii. XKenasa ycunuTb 3T10T adhcpekT, TOMCOH NogcoeauHun apyron
nomntoc Kk 6onbLLOoMY MeTannuM4eckomy nnucty ctona. lNocne BKNIOYEHMS KaTyLUKW, BO3HMKNA OFMYyLUUTENBHO Tpe-
WwaBwasa ocnenutensHo Genas wckpa, BuAHaA gaxe C 3agHWX psaoB. XKenas nokasaTb 3TOT 9KCMEPUMEHT
konnere, OaBWHy XaycToHy, TOMCOH nogoweén K Asepu W Obln BHe3anHO ocTa-HoBMeH. [MpuKOCHYBLUMCH K
OpoH30BON OBEpPHON py4vke Ha AyOOBOWM ABEpPU, OH MOMYYUN BHE3AMHbLIN PE3KUA 3NEKTpUYecKni yaap. Bbikniouns
Katywky Pymkoppda, TomcoH o6Ha-pyxun, uto adpdekt npekpatunca. O6cyausB cnyumBlieecss BMeCTe C
OOBUHOM, OHUM CHOBa 3anycTunu yctporncteo. Kontowmin acodhekT nosropuncs. Torga oba gxeHTnbeMeHa ctanum de-
ratb NO OrPOMHOMY 30aHWIO U3 KaMHA, Oyba u kKenesa C 3MEeKTPUYECKU W30NMPOBAHHBIMKM METanM4YeCcKumm
npegmetamun. Kaxxgoe npuKOCHOBEHUE NMEPOYUHHBIM HOXOM MK OTBEPT-KOM K NMOBOMY MeTannmnyeckoMy obbeKTy,
HEe3aBMCMMO OT pacCTOfHMA [0 KaTyWwKW W CTene-HW M30NMMPOBaHHOCTU OT Mofa, MopoXaano AfWHHbIe
npogomkutensHole Genble uckpbl. Pe-3ynstaT uccrnegosBaHus Obln onvcaH B KOPOTKOWM 3aMeTKke B XXypHane
Scientific American B Tom ke rogy.

Mpun M3yvyeHnn Kaxxaoro U3 aTUX paHHUX HabNAEHUN, pasnenéHHblX TpUaLAaTMNeTHUM nepmuoaom, Tecna owyTun,
YTO OHW CXOXM C ero oTkpbiTMeM. Kaxabiin n3 atux cnyvaes Obin Bbl3BaH HEOONbLUMMY BapyauusMm OGHOIO U TOro
Xe siBrneHnsi. CoBepLIeHHO CryvaiHo Kax-ablid akcnepuMeHTaTop gobuncs nposieneHus achdekta ceepxsapsaa. B
cny4vae gokTtopa leH-pu, siBneHue B3pbiBa NPOSIBUNOCH €AMHCTBEHHOW BCMbILLKOW, TaK Kak AN HakomnneHus nep-
BOHa4arnbHOro 3apsaa Mcnosib3oBanachb afiekTpocTaTnyeckas malumHa. Bropon cnyyanm Obin ocOBeHHbIM, NOTOMY
YTO B HEM Habrnoganock HenpepbiBHOE U NMPOLOIPKMTENBHOE ABMNEeHne ceepx3apsaa. Takon addekT 6bin penok,
NOTOMY 4TO 0ObIYHO OH Tpe60|3an O4YeHb TO4YHOIo CO6J'II'0,EI,eHVIFI ANEeKTpn4eCknx napameTposB. Tecna BbiBen 3To
nonoXeHue M3 Toro NPocToro dpakTa, YTO AaHHbIN APEKT KpanHe peako Habnioganca B nabopaTtopusix Bcero
mMupa. Ho emy noseano GbICTPO 3aMeTUTb aHOMarsbHble aTpubyThl 3TOro siBNeHUs. Tecna 3Har, 4To, He-CMOTpS Ha
CUINbHBIA MPOHMKaOLWMIA 3hEKT B KAXKOOM Cry4yae, TONbKO eMy yAanocb A0-OUTbCS MOMHOMO M MakCcMMarnbHOro
nposiBreHnsi ceepxsapsaa. Ero annapaty He 6bIno paB-HbIX, OH rAPAHTUPOBAHHO MOT BbICBODOXAATb TY CYLLHOCTb
SMEeKTPOCTaTMYECKOrO MNors, Ko-Topasi 6bina HeJoCTKMMa ANa Apyrux annapaTos.

Hecmotpsa Ha 71O, uto Tecna caenan 3TO0 OTKpbiTMe B 1889 1., npeaBaputenbHbli 0630p addpekta Obin
onybnukoBaH TOMbKO MOCMEe MPOOOIMKUTENBHON Cepun  3KCMEPUMEHTOB. «Pac-cesiHne anekTpuyecTBay,
onybnukoBaHHoe nepep Poxgectsom 1892 r., cTano noBopoTHOM cTaTbeén Tecnbl. IMEHHO C 3TOr0 MOMEHTA OH
MOMHOCTbIO 3abpocui  uccnenoBaHWsa MNepe-MeHHbIX TOKOB BbICOKOW 4YacToTbl. [lonHOCTbO otomas OT
nuccnegoBaHuns nonsi, Tecna Hayan onucbiBaTb yaapHble BOMHbl U apyrve addpektsl MMMYJIBCOB. Boobasok k
TeM uU3nYe-CKMM CeHcaunsiM, KOTOpble OH OMUCbIBan C XapakTepHOMW S Hero caepXXaHHOCTblo, Tecna Takke
obpaTtun BHUMaHME Ha «rasoBble» acnekTbl peHoMeHa. OH 0BHapyXur, YTO pPe3Ko 3a-pskeHHbIe NpoBoda B €ro
9KCMepMMEHTax NPoun3BoaAT CTpaHHble ra3oobpasHblie MOTOKU MPU MOTPY>KEHUN B MacrsHyto BaHHY. CHavana oH
NOMHOCTbIO NPUMNMCBIBAN 3TO ABMEHME rasy, MOrMmowEHHOMY MPOBOAHMKOM, HO BCKOpE OBHapy»us, 4To 3TOT
adphekT NpogomkaeTca ANUTENbHOE BPEMS OT OQHOTMO M TOrO e NPoBoAa, N HUKaKon 06bEM 0ObIYHOMO MOMNOLLEH-
HOro rasa He MOXeT 3T0 00bsACHMTL. OnpegenéHHo, Npy 3TOM B Macrie BO3HWKanyM NOTOKW, HAacTOSIbKO CUIbHO
CpbIBaBLUMECS] C KOHLOB 3apshKEHHOro MpPoBOAa, YTO OHU 3PUTENbHO CXU-Manu macno, obpasys nonocTu, Horaa
00 NATU caHTMMETPOoB rmybuHon! Tecna Hayan u3y-4aTb UCTMHHYIO NMPUPOAY NErKoro «rasay, BblpblBaBLUErOCS C
KOHLIOB NpoBoAa, NOrpyXEHHO-ro B Macrio.

OH MoAaroToBUN CEPUIO MPOAOCIKUTENbHBLIX 3KCMEPUMEHTOB, YTOObI BbISICHUTL HACTOSI-LLYIO MPUYUMHY U nNpupoay
3TUX NOpasnTeSbHbIX ra30BbIX MMMYNbCOB. B cBoel ctatbe Tecna onucbiBaeT BOMHbI, MPOHMKAOLME Yepes SKpaH,
KaK «3BYKOBbIE BOJIHbI 3NEKTPUMLMPOBAH-HOIO Bo3ayxa». TeM HE MeHee, OH caenarn nopasvTenbHOe OnMcaHune
3ByKa, Harpeea, CBeTa, OaBMNEHMS M LLOKA, KOTOpble OH YyBCTBOBaN Npu NpoxoxaeHun adpdekTa vyepes megHble
nna-ctuHbl. Bce BMecTe, OHM «SABMANM NPUCYTCTBME MEPEHOCYMKA ra3oobpasHON CTPYKTYpbl, TO €CTb TaKoro,
KOTOpbIA COCTOUT M3 HE3aBUCUMbIX MEPEHOCYMKOB, CMOCOOHLIX K CBOOOAHOMY ABMXKEHMIO». Tak Kak BO3dyX
onpenenéHHo He OblT TakUM «MNEPEHOCUYMKOMY», O YEM Xe OH ro-eopun? Huxke B TOM Xe cTaTbe OH YETKO
hOPMYNMPYET, YTO «KPOME BO34YXa, CYLLECTBYET APYrON NEPEHOCUNK.

C nOMOLLBID YAa4YHOro 3KCMepUMeHTanbHOro obopyaoBaHus, Tecna OTKPbIN HECKOMNbKO (hakToB, KacaloLLMXCA
obpa3oBaHnsa ero adpdekTa. Bo-nepsbIx, NpuynHa ero, 6€3 COMHEHUs, 3aKnodanach B npepbiBaHuM Toka. IMeHHo
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npu 3amMblKaHUW BbIKMAOYATENSA, B MOMEHT €ero «3amMblkaHusa 1 paspbiBa», 3(deKT npopbiBancs B OKpyxKatllee
npoctpaHcTBo. OH ObiN OA-HO3HA4YHO MpuBA3aH K BpemeHu, anutenbHoctu UMIMYIbCA. Bo-BTopbix, Tecna
oBHapy-xun, 4to obsidaTenbHbiM ycnosvem Obino TO, 4TOObI Npouecc npoucxoaun B Buae eaMHCT-BEHHOro
umnynbeca. MNoBTopeHne paspsaa 6biro HegonycTuMo, addeKT He NposBANCcA Bo BTopon pas. [1o atomy nosoay
Tecna caenan kpaTtkne 3ameTku, OnNncbiBas porb éMKOCTU B Lenu, uanydaowen nckpy. OH Hawén, 4to addpexT
3HaAUMTENbHO YCUMMBAETCH, €CnM Mexay paspsgHMKoOM M AMHaMoO pa3MecTUTb KoHaeHcaTtop. [duanekTpuk
KOHAEeHcaTopa OOHOBpe-MeHHO obecneymBan BHYLUMTEMbHYO SHEPrU ANs MonyvyeHus adpdpekta u CRyxun
3aLlmMTon Ans oOMOTOK AMHaMO.

OpdhekT Takke MOXHO ObifI0 3HAYMTENBHO YCUMUTL YBEMNUMYEHMEM HanpsiKeHus, yCcKope-HUeM pasMblKaHus, w
YKOpOYeHMEeM BpeMeHW 3amblkaHus nepeknodatens. [Jo cux nop Ans MnonyyYeHus CBOMX OAHOHanpaBneHHbIX
umnynecoB Tecrna wucnonb3oBan nepeknoyaTeny C BpalalWwMMncs KoHTakTamu. Korga ST mexaHudeckue
UMNYIbCHbIE CUCTEMbI NepecTany CnpaBnAaTbCA C yBenuyeHnem gencteusa adpdekta, Tecna cran uckatb 6onee
«aBTOMaTuye-ckme» U MoLHble ycTporcTtBa. OH Halén 3TOT «aBTOMaTUYeCKU BblKNioYaTernb» B Buae cre-
umnanbHbIX OYroBbIX 3MEKTPUHECKUX paspsaHMKOB. BbICOKOBOMBLTHBIN BbIXOA reHeparopa no-CTOSHHOrO Toka Obin
NPUCOEaNHEH K CnapeHHbIM MPOBOAHWKaM Yepes3 HOBbIA OYroBoW Me-XaHu3M, NpeacTaBnsBLInA M3 cebs oveHb
MOLLHBIA NMOCTOSHHBIA MarHUT, YCTaHOBMEHHbIN Nonepék nyTu gyrosoro paspsaga. fyra paspsga aBTomaTtuyecku u
NpoJoMKMUTENBHO BO3HW-Kana v racna nog AeMcTBUEM MarHUTHOrO Morist.

Ona poctmxkenuns Tpebyemoro pegkoro acpchekTta, TpeboBanock, YToObl KOHAEHCATOP U NMUHUN COEAUHUTENbHbIX
nNpoBoAoB Obinu BbiOpaHbl TakMMm o6pa3oM, 4TO MonyyeHue U pas-psa HeobXoAMMOro 3SneKTPOoCTaTU4EeCKOro
3apsija Npoucxoamno B NPepbIBUCTON OO4HOHA-NpaBneHHon maHepe. Takon KOHTyp Tecna cosgaBan NoXOXMM Ha
NynbCUPYIOLLYIO CTPYHO, KOorga HWkakoe obpaTHoe AaBfneHue He MellaeT MOLLHOMY MOTOKY. OneKTpocTaTuyecKui
3a-pag yBenuuueancs A0 CBOEro MakcumyMa W paspskancd odeHb ObIcTpo. [locTosiHHOE npuMe-HeHue
BbICOKOBOIBETHOrO AUHAMO OKa3sblBarno AaBrneHne Ha Lerb, KOTOpoe YCMEeLHO NopoX-4ano HenpepbiBHbIN npouecc
«3apsga — bbictporo paspsga». dddekt Tecna MOr BO3HUKHYTb MPWM 3TOM, M TOMbKO MpPUM 3TOM YCIOBUW.
V|MI'IyJ'IbeI 6y|<Baano TEeKNnn 4epes annapar n3 an-Hamo. KOH,u,eHcaTop, pa3paaHuK, n ero npncoegnHUTENbHbIE
npoBofaa Benu cedbs kak BUBPU-pYIOLLNIA KranaH.

BbicOKOBOMNBETHOE AMHAMO OCTaBanioCb UCTUHHBLIM 3rIEKTPOCTaTUYECKMM MCTOMHUKOM B annapare. Tecna XopoLuo
OLeHUN 3TOT (haKT, YyBCTBYs GonesHeHHble ahdeKTbl, U3nyyal-mecs B NPoOCTPaHCTBO. bbino oyeBnaHo, 4To
OMHaMO Kak-TO M3MEHWNOoCb Npu O00aBMEHUM K HEMY 3TUX Lener — «MynbCUPYHLLMX KnanaHoBy. duHamo,
KOTOpble OH Mcnonb3oBar, obecneynBanu CMepTenbHOE HanpskeHue, cnocobHoe youTb yenoBeka. KnanaHHble
KOHTYpbl YyCUNMBanu CTpaHHOEe U3nyyeHne CMepTenbHON 3Heprumn aToro nong. Kaknm-to obpaszom aHeprus guHamo
ussepranacb B MNpPOCTPaHCTBO C onacHon n 6ornesHeHHoW cunon. Ho kak? Kakmm TaumHCTBEHHbIM cnocobom
gocturanocs nogobHoe coctosHMe? PesynstaT cepun aKC-nepMMeHTOB nopoaun y Tecna HoByto KoHuenuumio. OH,
KOHEYHO, OOHapyxur, 4to ObINO NPUYacTHO K €ro TauHCTBEHHOMY 3ddekTy ygapHoro nons. JTo 6bino
paguaHTHOE 3MeK-TPUYECTBO.

B nepByto ouepeob Tecna npoBEn TwaTenbHO pas3paboTaHHble NPOACIKUTENbHLIE WC-CReaoBaHusa  ans
NOHMMaHWUsi UCTUHHOW MpPUPOAbl 3TOr0 HOBOro anekTpuyeckoro addgekta. OH NOHAN, YTO CTpPaHHOE «ydapHoe
nore» Ha camMoM Jefne wusfny4aeTcd B MNPOCTPaHCTBO M3 MMMynbCHOro annapata. Ecnu ato u Obina
aneKkTpocTaTuyeckas 3Heprusi, To oHa Obina 6onee MowHOM 1 obnagana GonbLen NPOHUKAaKLWEN CNOCOBHOCTLIO,
yeM nObOE 3NeKTpocTaTU-4eckoe Morne, KOTopoe OH korga-nubo Habnwgan. Ecnu 310 6bINO BCEro nuub
«MpepbIBAIO-LLUUMCA» AMNEKTPOCTaTUYECKMM NOMEM, NOYEMY Toraa ero cuna Obina Ttakow bonblion? Tecna Hadvan
ybexaarbCs, YTO OH OTKPbINT HOBYIO SM1IEKTPUYECKYIO CUSY, @ HE CTOPOHHUIN 3pEKT yKe N3BECTHbIX cuil. MIMeHHO
no STOM TMpPUYMHE OH YacTo OnucbiBanm CBOM 3eKT Kak «3NeKTpoguHamudeckun», unum «bonee
3NEKTPOCTATUYECKUNY.

MyTémM TO4HOro nogbopa COMpPsHKEHHBIX MNapameTpoB LUenu, Tecna HayyYuncss npou3BO-AnTb B Crlydae
HeobXxoaMMOCTH KpanHe ObICTpble Cepum OgHOHaMpaeBreHHbIX UMMNyNbcoB. Koraa umnynbCbl ObIM KOPOTKMMMU,

npepbIBUCTBIMKU, U oBnaaanu ToYHOW MocnegoBaTenb-HOCThLIO, Tecna oGHapyXun, Y4To yaapHbid 3ddeKkT MoxeT
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pacnpoCcTpaHATLCA MO OYeHb OOMbLUIOMY MPOCTPAHCTBY NpakTU4eckn 6e3 noTepu MHTEHCUMBHOCTU. OH Takke
oBHapyxun, 4To nopaxawwmin 3dEKT C NErKOCTbIO MPOHUKAN 4Yepe3 0ObLEMHblIE METarnIMYecKMe 3Kpa-Hbl U
OonbLMHCTBO M3onsaTopoB. PaspabaTtbiBasi cnocobbl KOHTPOMsS YMcna MMMYyNbCOB B CEe-KYHAY W BPEMEHHbIX
WHTEPBANoB Mexay nocnegoBaTeribHbiMM MMMYfbCaMn, OH Hayan OT-KpbiBaTb BCE HOBble M HOBble 3hdeKThl.
[OnuTenbHOCTb KaXgoro MMmnyrnbca gaBana cBou oco-6eHHble adhdekTbl. YyBCTBYS Komowme yaapbl, gaxe npu
HaxoXOeHWN 3a 3KPaHOM Ha pac-CTosHUM B NsATHaguate QyTOB OT annapara, lecna cpady nogyman o6
OTKPbIBAKOLLMNXCH Nep-CNekTUBax nepenayn anekTpuyeckon aHeprum 6e3 npoeodos. Tecna BnepsBble 0CO3Har, YTo
SMEKTPOLLUOKOBbLIE BOMHbI MPEAOCTaBMAT ropasao Gonbluve BO3MOXHOCTU ANA M3MEHEHUS Mupa, YeM [axe
ncnonb3oBaHme ero MHoroasHom CUCTEMbI MEPEMEHHOIO TOKa.

Tecna NOMNHOCTbIO NMpegHasHavan CBOW OTKPbITUS BCeMy Mupy. PagmaHTHOe anekTpuye-cTBO MMENo OCOOEHHble
XapakTepPUCTUKN HensBeCTHble MWpPOBOW Hayke. Pabotag € npocTbiM, HO MOLLHbIM BOMJSIOLEHWEM CBOErO
annapata, Tecna oOHapyxun, 4TO paguaHTHOE 3JNEKTPU-YECTBO MOXET HaBOAUTb MOLLHLIE 3NEKTPUYECKne
achbdekTbl Ha paccTtosHuU. AT adhdekTbl He ObinM uYepeayoWmMMncs, He ObinM OBObIYHBIMKM MONEPEYHLIMU
BONMHaMu. OTO ObINM NPO-AO0NbHbIE BOJSHbI, COCTOSALLME W3 MOcnedoBaTerbHbIX yAapHbIX BOSH. [MpoxoxaeHue
KaXXdoW yOoapHOW BOMHbI C rnocnegylowen KOPOTKOM HEWTpanbHOW 30HOW MopoXxaano paguaHTHoe norse.
BekTopHble KOMMOHEHTBI 3TUX YAApPHbIX BOMH ObinNn BCerga ogHoHanpaeneHHbIMU. MpepbiBUCTbIE YOapHbIE BOSHbI
Obinn cnocobHbl BO3OENCTBOBATL HA 3apsiabl B HANpaBeHUn CBOErO pacrnpoCTpaHeHus:.

OObeKTbl, MOMELLEHHBIE OKOINO YCTPOWCTBA, NPUODOPETANU CUMNBHbLIA SMEKTPUYECKUIA 3a-psag, COXPaHSIOLWMIA CBON
3HaK Ha HECKOIbKO MMHYT MOCIe TOro, Kak MarHUTHbIN paspsaaHMK Obin BbikModeH. Tecna Halwén cnocob ycunuTb
3T adpekTbl 3apsga OA4HOro 3Haka C MOMO-LLbI0 BCEro NUlib aCMMMETPUYHOIO PacnofioXeHWss MarHUTHOro
paspsgHuka. lMpu pasme-leHun MarHUTHOro paspsigHvka Onwke K TOW WM OPYron CTOPOHE 3apshkaloLlero
ANHaMo, MOXHO ObIno BbiGpaTb M CNPOEKTMPOBATb CUMY C MOMOXUTENbHLIM WU OTpULATENbHLIM BEKTOPOM
3apsaga. Takmm obpasom, cTano BO3MOXHbBIM nepefaTtb Unv nonyydnTb 3apsg OT noboro odbekTa B NPpOCTpaHCTBE,
OXBa4YeHHOM nomnem. J1o Obina HOBas anekTpuyeckas cu-rna. Tecna cunbHee, Yem Korga Obl TO HM ObINO, NOHSAM,
YTO HaxXoOWUTCA Ha HEU3YYEHHOW Tep-puTopun. TOT hakT, YTO 3TN pagmnaHTHbIE CUIbl PACNPOCTPAHANUCL NOAOBHO
fnlyyam cBeTa, OTNMYano ux oT aneKTpoMarHUTHbIX BonH Makceenna.

Tecna xenan onpegenutb 3M@EKT MNOCTENEHHOrO YMEHbLUEHUS ONMTENbHOCTM WMMYNb-COB; 3Ta paboTa
TpeboBana OrpoMHOrO onbiTa W NPEdOCTOPOXKHOCTEW. Tecna 3Hamn, 4YTO nopg-Bepraer cebsi cmepTenbHON
onacHocTu. KoHTponvpysi CKOpOCTb NPOTEKaHWsI MPOLeCCa UC-KPOralleHNsi B MarHUTHOW Ayre NOCTOSIHHOIO TOKa,
Tecna BbINYCTWM HOBbLIA CNEKTP CBETO-NOAOOHOW 3HEPrMM B MPOCTPAHCTBO CBOEW OrpoOMHOM nabopartopuu.
Mogo6HoM pasHOBMA-HOCTM SHEPTrUM MUP eLwé He Buaen. Tecna obHapyXun, YTo NPOSOSPKUTENBHOCTL MMMYNbCca
cama no cebe onpegenana addeKT Kaxgoro HebonbLoro oTpeska cnektpa. OTn addekTbl NOMHOCTLIO
oTNMYanucb Apyr oT Apyra, u 66INn HageneHbl CTPaHHBIMW AOMNONMHUTENBHBIMU KavyecTBaMu, paHee He BUAaHHbIMU
B lMpupome. Cepun uMNynbCcoB, KaxAbld M3 KOTOPbIX MPEBOCXOAWM MO MNPOOOIMKUTENBHOCTM OAHY OECATYIO
MUINIUCEKYHABI, Mopoxadanu 6onb M MexaHuyeckoe AaBneHve. B aTom pagvaHTHOM norne obObekTbl 3aMeTHO
BMOpUpOBanu 1 gaxe ABWranucb, Korga curnosoe none aobupanock 0o HWMX. TOHKMe npoBoAda, NoaBepraBLUMECH
KpaTKum BCMfieckam pagnaHTHOro norns, ucnapsinucb. bonb v duanyeckme nepemeLLeHns NpoUCXOAunn npu
OENCTBMM MMMYNbCOB NPOAOINKUTENBHOCTLIO PABHOM UM MEHEE CTa MUKPOCEKYHA.

Mpu wmMnynbcax ANUTENBHOCTBIO B OOHY MUKPOCEKYHAY, OLYLancs CUMbHbIA U3NOMNO-TMYECKUN Harpes.
JanbHenlwee ymeHbLUeHNe ANUTENbHOCTU MMMNYyNbCca NPUBENO K CAMOMNPO-U3BOSIbHOMY CBEYEHWIO, HAMOSTHABLLEMY
NnoMeLLeHns U BaKyyMHble KOnbbl GenbiM cBeToM. [Mpu Takmx YactoTax MmnynbcoB Tecrna Aoburncst NosiBreHus
3phekToB, KOTOpble OOLIYHO OblNM CBOWCTBEHHbI 3HEPrMM 3MEKTPOMarHUTHBIX BOMH Buaumoro ceeta. bonee
KOPOTKME UMMYMNbCbl NOPOXOANW TeYeHUs, HarnofHsBlMEe KOMHATy npoxXnagHbIMW MNOTOKaMu, WU Co-
NpOBOXAaBLUMECH NOSIBIIEHUWEM OLLYLLEHNS TPEBOMN 1 BeCNOKONCTBA. YMEHbLUEHWUIO ANN-TENbHOCTU MMNYNbCOB He
6bino npepena. Hukakve M3 3TUX SHEPreTUHECKMX WMMNYNbCOB HE MOMKU ObiTb MOBTOPEHbI MpPU MOMOLLU
rapMoHuyeckmnx konebaHuin BbICOKOW YacToTbl. Heko-Topble uccrnegoBatenu CMOrnv BOCNPOM3BECTU 3TW adhdpeKThl,
NMOTOMY YTO MOHMMAanU abCo-MOTHYI0 HEOOXOOAMMOCTb M3yYEeHUs MapameTpoB, 3afaHHbiX Tecrnow. ATu akTbl
Obinn pasb-sicHeHbl Jpukom [Jonnapaom, KOTOPbIM Takke YCMeLHO NOMy4Yun CTpaHHbIe U pasnuyHble 3eKThbl,
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KoTopble OTKpbIn Tecna.

K 1890-my rogy, nocne nepuoga HanpsbkEHHbIX SKCMEPUMEHTOB U NPOEKTUPOBaHUA obopyaoBaHus, Tecna onucan
COBOKYMNHOCTb KOMMOHEHTOB, HEObXOAUMbIX Ans MNpakTU4Ye-CKoro MpUMEHEeHUs CUCTeMbl pacnpegeneHus
pagvaHTHON aneKkTpruyeckon aHeprun. OH yxe OTKPbIN TOT U3YMUTEMbHBIN hakT, 4TO MMMYnbChl ANUTENBbHOCTLIO
MeHee CTa MWKPOCEKYHA MOryT He OLWylaTbCAd M He MpUHOCUTL duanonormyeckoro speda. OH nnaHuposan
UCMOmnb-30BaTb 3TO OOCTOATENLCTBO B CBOEW CUCTEME pacrnpefeneHuss anekTposHepriun. bonee Toro, yaapHble
BOMHbI MPOOOIMKUTENBHOCTLIO B CTO MMKPOCEKYHA MpOHMKanu 4epe3 nwboe Belle-CTBO, YTO Aenano ux
naeanbHou hopMOon NS nepeHoca SHeprumn B ropogax, Tpebyomnx 60MbLLIOro KoNMyYecTBa aHEPrun.

B tom xe rogy Tecna cpenan ewé 6onee yauMBuTenbHOE OTKPbITWE, KOrda MOMECTMIT OKO-NI0 MarHWTHOro
paspsgHMKa ANVHHYI0 OOHOCMOMHYIO LMNMHAPUYECKYIO MedHYIo KaTyLwky. KaTylwka, umeBLuas OKoro LWecTuaecaTm
CaHTMMETPOB B ANUHY, BEéna cebsa He Tak, Kak npsa-Mble MeadHble TPyOku unu apyrne obbekTbl. KaTyLuka n3 TOHKOM
MeOHON NPOBOMOKM 0Bpoc-na BeHUOM 6enbiXx UCKP. 3aBUXPEHMSI KOPOHbI ObINM OYEHb ANUHHBIMU U MNIbIAK
cepebpsHo-6enbIM1 NoToKaMKU, MAKUMW pa3psigamu, KOTopble, Ka3anock, Obiny 3HaunTensHO Gonee Bbi-COKMMM
Nno HanpspkeHuto. 3TN 3deKkTbl CUMbHO YBENMYMBANUChb, KOrda OAHOCMOWHYI UU-NIMHAPUYECKYHD KaTyLUKy
pasMecTunu B BUTKE NpoBoda, nayLiem oT paspsaHuka. BHYTpu aTon «yaapHOW 30HbI» LUNUHApUYecKas KaTyLuka
Oblna okpy>keHa B3pblBOODPa3HOW BCMbIL-KOW, KOTOpas obHMMana eé noBepxXHOCTb M BbipbiBanacb C OTKPbITOrO
KoHUa kaTywwkn. Kasa-nocb, Kak 6yaTto yaapHas BorHa OTTankvBanacb OT OKpyXatoLero npocTpaHcTea, YTobbl co-
€ONHUTBLCS C KaTYLUKOW, B CTPAHHOM MPUTArMBalOLLEM MpeanovTeHMW. YOapHas BOnHa BTe-kana B KaTyLuKy nof
npsiMbIM ~ YrNoM K OOMOTKe, 4YTO OblNO HEBEpPOATHO. HABHaA [ANuHa pasps-40B MNpbirallmMx U3 BeHua
UMNMHAPUYECKON KaTylkM Gbina HemmoBepHoW. Ecnn B MarHWT-HOM paspsiiHUKe MpocKkakvMBana Mckpa B ABa C
MonoBMHOW caHTMMeTpa, To Benble Mmepuato-ne pas3psabl cTekanu € KaTywku Bornee yem Ha LwwecTbaecaTt
CaHTUMeTpoB. OTU paspsgbl Obl-NM CpaBHUMBI C pa3MepomM camon KaTywku! 3To OBbina HeoxuaaHHas u
HensBecTHas TpaHc-opmaums.

3aecb Habnoganocb AENCTBUE, MOYTU «3NEKTPOCTAaTUYECKOEY» MO NPUPOoLE, XOTS OH U 3Har, YTO akageMnyeckue
Kpyrnu He Mo3BOMAT MCMNOMb30BaTb 3TOT TEPMUH MPUMEHUTENbHO K AaHHOW CUTyauuu. 3nekTpocTatndyeckasi
3Hepruss He Kornebnetcsl, Kak 3TO AenatwT yAapHble BOfHbl. B3pbiBoOOpasHble yAapHble BOMHbI  MMEKT
XapaKTEePUCTUKN, HECXOXME C TaKOBbIMU AN HOObIX CyLIECTBYIOLMX 3NEKTpUYecknx MawuH. Bcé ke Tecna
BbIABVHYI Npeanonoxe-Hue, YTo yaapHas BOfIHa Ha KOPOTKOE MrHOBEHWE CBOErO B3PbIBOOOPA3HOIO NMpOSiBIIEHUS
0o-nee noxoAuT Ha anekTpocTtaTudeckoe norne, 4YeM nboe Opyroe WU3BEeCTHOe 3neKTpudeckoe siBreHue. B
9MEeKTPOCTaTUYECKNX (DPUKLUMOHHBLIX MalUMHaX, rge TOKM U MarHeTusM MU3ep-Hbl, OYEeHb 3HEepreTU4yHoe none
3anonHsAeT MPOCTPAHCTBO MEXAY PaauaHTHbIMU NUHUAMKU. ITO «OUINEeKTpuYeckoe» norne oOblMHO MPOXOoauT
Yyepe3 MPOCTPAHCTBO, MeAsIeHHO BblpacTasi, Moka 3apsgbl HakannmBakTcs. 34ecb ke Obil cnydan, Korga
reHepaTop MOCTOSIHHOIO TOKa MPOW3BO-AWI CUMbHOE HanpshkeHue. ITO HanpshKeHue 3apsikaeT U3oNMPOBaHHbIN
MeaHbIN BUTOK, BblpacTas 4O MaKCUManbHOro 3HadeHusi. Ecnn Bce BenWuUMHbI B KOHTYpE HaxXoAMmnuMCb B Orpe-
OEenéHHOM coYeTaHuK, ycTaHoBreHHOM Tecna, To 3apsig BHE3anHo cxronbiBancd. Bpems aTo-ro konnanca gomkHO
ObIno GbITb Bonee kKOpPoOTKMM, Yem TpeboBancs MHTepBan Anga 3apsga BuTka. CxnonbiBaHWE NpoMcxoauno, korga
MarHWTHbIA paspsigHUK npepbiBan gyry. Ecnv KoHTyp Obln HacTpoeH npaBwunbHO, TO konebaHuii B obGpaTHOM
HanpaBneHnn He BO3HUKAaNo HUKoraa.

OpHoHanpaBneHHas nocrnegoBaTeNbHOCTb MMMYNbCOB 3apsja — paspsga 3actaBnsdna  pac-npoCTpaHATbCS
HapyXXy O4YeHb CTpaHHOE T[ofie, KOTOpPOEe Crerka MOXOOWMO0 Ha «3auKalLweecs» WNu  «NpepbiBUCTOEY
anekTpocTaTuyeckoe none. Ho aTM TEPMUHbLI HE MOrYT YCMELUHO OMNW-CaTb COCTOSIHUS, peanbHO WU3MEPEHHOIo
BOKpYr annaparta MOLLUHOro paguaHTHoro addekta, NPEeBOCXOASLLEro BCe OXuAaemble 3fneKTpocTaTudeckmne
BenuYMHbL. [OACYET COOTHOLLEHUI 3TUX paspsi4oB MOATBEpPXAan UX HEBO3MOXHOCTb. BbIMONHAS cTaHgapTHbIN
pac4éT Koadpu-umneHTa TpaHchopmaumm, Tecna He MOT BbIMUCIINTD OFPOMHBIN 3PEKT YCUNEHUSA HaNPS-KEHWUS.
OOblYHblEe COOTHOLIEHMS He nomoranu, u Tecna BbIABMHYN TUNOTE3Y, YTO 3PEeKT MOMHOCTLIO NOAYMHANCA
pagvaHTHOMY npaBuny TpaHcdopMauumm, O4YeBMOHO Tpebylowero onbiTHOro onpedenenus. [locnegyowme
M3MepeHnss OnvHbI paspsga UM NapaMeTpoB  BUMHTO-BOW  KaTyWKM MpegocTaBuniM €My  Heobxogumoe
MaTteMaTuyeckme COOTHOLLEHMS.
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OH OTKpbIN HOBbIN 3aKOH MHAYKUMW, B KOTOPOM paguaHTHble yaapHble BOMHbI haKTUYe-CkM ycunmeanm camm cebsi
npu CTanknMBaHUM C CErMEHTUPOBAHHbIMU OObekTamn. CermeHTa-umusa Obina KM4YOM K BO3HMKHOBEHUIO TakOro
Bo3gencTens. PagnaHTHble yaoapHble BOSHblI BXOOAWNM B BMHTOBYH KaTyLUKy W «BblOpacbkiBanmcb» 4vepes eé
NOBEPXHOCTb, OT OOHOrO KOHLa A0 Apyroro. 9Ta ygapHas BorHa BoobLle He npoxoauna yepe3 oOMOTKY KaTyLUKu,
Beas cebs Ha e€ NoBepXxHOCTM, Kak BO3QyX Ha Kpbiie camonéta. [locTteneHHoe yBennyeHwe aneKkTpuye-cKoro
[aBMNeHMs U3MePSNOCh BOOMNb BCEW NOBEPXHOCTU KaTYyLLKW. Tecna YETKO YCTAaHOBWI, YTO HanpsiXXeHNe MOXET ObITb
yBenuyeHo Ao Bnevatnswowen undpsl 8 10 000 Bonbt Ha A0OMM BbICOTbI KaTyWKW. 3TO 3HaYuMno, 4to 24-
OIONMOBasi KaTylka MOXEeT cobpaTb pagnaHT-Hble yaapHble BOSHbI C MEepPBOHaYanbHO M3MEPEHHBbIM BXOAHbLIM
HanpsbkeHnem B 10000 BombT, M nogHsaTb ero Ao MakcumanbHol BenuuuHbl B 240 000 Bonbt! lNogobHoe
COOTHOLLEHME HamnpsbkeHUn Obiflo paHee HEBO3MOXHO [fs annapaTtoB MNoAobHOM BeNMWYMHLI U MPOCTOTHI.
Brnocneacteun Tecna oOHapyxun, 4TO BbIXOAHOE HanpsXeHue ObiNnO CBSI3aHO C COMNPOTMBIEHWEM BUTKOB
KaTywwkun. bonee BbICOKOE CONPOTUBEHUE KATYLLKN NPUBOANIIO K BONbLUEMY HAMpPsXKEHUIO Ha HEW.

OH HasbiBan CBOM MpepbiBaTeNb «NEPBUYHBLIM», @ LMIMHOPUYECKYID OOHOCMOWHYIO Ka-TYLUKY, MOMELLEHHYO
BHYTPU YOApPHOW 30HbI — «BTOpPUYHOW». HO OH HUKOrga He cpaBHM-Ban 9TU TEPMWUHbI C TEMW, KOTOPbIe
NCMOMb3YTCA B OBbIYHbIX MEeKTPOMarHUTHbIX TpaHc-chopmaTtopax. Ero oTkpbiTue 66110 NONHOCTLIO OTIIMYHBLIM OT
MarHuUTHoOM wuHaykuuun. N T1o-My OblnT pe3oH - BBOAWUTb pearibHYyl OUKOBUMHHYK opMynupoBky. bbino ogHo
SIBNEHne, KoTopoe BpemeHamu pacctpaumBano Tecny. OH u3Mepsan HyneBOW TOK B 3TUX OfMHHBIX MeO-HbIX
BTOPMYHBIX KaTyllkax. OH onpegenur, YTo TOK, KOTOPbIA JOMKEH Obin 6bl NOSIBUTLCHA, NOMHOCTBI OTCYTCTBOBAr.
Uunctoe HanpspkeHWe YyBenuMuMBanocb C KaxablM CaHTUMETPOM MOBEPXHOCTW KaTyllku. Tecna MNOCTOSAHHO
CCbifancs Ha CBOM «3aKOHbl 3NeKTPOCTaTUYeCKOW WHAYKUUW», KOTOpble nocTuranum HemHorme. OH Hassan
KOoMBMHauMIo CBOero npepbiBaTens 1 BTOPUYHOW LUNUH-OPUYECKON OQHOCMNOMHOW KaTyLKN « TpaHCHOopMaTopoM».

TpaHcdopmaTopbl Tecna He ObiNM 3NEKTPOMAarHUTHBIMU YCTPONMCTBAMU; B HUX WUCMOSb-30BanvChb paguaHTHbIe
yOapHble BOMHbI U MPOM3BOAUNN YMCTOE HanpsbkeHne 6e3 Toka. Kax-gbin TpaHcdopmartop NpOBOAMIT TOMBKO
cneumduYHy0 AnNUTENbHOCTL UMNyrnbca ¢ ocobon cunon. OTcloga cnegoBano, YTo Kaxabld M3 HUX JOMMKeH Obin
OblTb «HACTPOEH» PEryNMpPOB-KOM paspsgHUKa Ha onpefenéxHHy ANUTENbHOCTbL MMMyNbca. VI3aMeHeHne ONuHbI
ayrm obecnevmBano Takyl perynupoBky. Korga kaxabin TpaHcdopmaTop Obin HACTPOEH Ha CBOWM COBCTBEHHbLIN
XapakTepUCTUYECKUIN OTKNUK (MOQOBHO pe3oHaHCy), UMNYMbCbl MOIMM CMNO-KOMHO TeYb Yepe3 cuctemy, nogobHo
rasy B Tpybe. OGHapy>x1MB rasoguHamMu4eckme aHanorum, KoTopble COrnacoBbIBaNIMCh C UMELWMMNCSA OaHHBIMA, 1
OblnIM yOayHOW OLEHKOM B STOM OTHOLWEHUW, Tecrna Hadvan maydaTb, siBndeTca nv 6enoe nnamsi paspsigos,
HaCTOSbKO OTNIMYHOE OT TOro, YTO OH Mpexae Buaer, rasoobpasHbiM NPOSIBNEHMEM 3EKTPOCTATUYECKOW CUIbI.
Mmenocb Hemanoe KONMMYECTBO OMbITOB, B KOTO-pbIX SICHO MPOSIBNSANacb UCTUHHO rasoobpasHasi ux npupoaa,
HaCTOSbKO Henoxoxas Ha 4YTo-nmbo anekTpuyeckoe. Cnocob, KOTOPbIM pagMaHTHbIE yOapHbIE BOSHbI NpoTeKanu
no npo-BogsAWMM obmoTkam 6enbiMM MepualwmMmM fNaMmmHapHbIMU CTPYSIMU, NMPUHECTTM HOBYIO pe-BOMOLMIO B
Mbicin Tecnbl. MnynbCbl HanpskeHUA nepecekanu MNOBEPXHOCTb BTOPUYHOM KaTyLiKM MOQOGHO ra3oBbiM
uMnynbcam nof yBenuuuBarWMMcs daBneHnem. lMoka raszoob-pasHble MMMyNbCbl He gocTuranun cBoboaHoro
KOHLA KaTyLUKW, OHM TEKNM N0 €€ MEeQHOW MOBEPXHOCTU, HE NMPOHUKAs BHYTPb. Tecna Ha3Ban aTo cneundguyHoe
ABNEHNE «CKMH-9deKTOM». B 3TOM OTHOLEHUN pa3psad BEN ceba oveHb NoxXoXe Ha ras, OBWXKYLUMACA Hag
NOBEPXHOCTbIO TPYObI.

Bonee Toro, Korga K BepxHemMy BbIBOOY OOHOrO U3 ero TpaHcgopmaTopoB ObiI0 NpUCcoe-AMHEHO MeTanImyeckoe
OoCTpué, notok crtan 6Gonee HanpasneHHbiM. OH BEén cebs nogobHo noToky Boabl B Tpybe. Korga Genbin
N3BMBAIOLLMIACA MOTOK Obin HanpaBneH Ha OTAanéHHble MeTannmMyeckne nnacTuHbl, OH HaBoAWN B HUX
areKkTpu4eckme 3apsiabl. OTO MosiBlieHMe 3apsi-4a Morno 6biTb M3MEPEHO Kak cuna ToKa, «TOK», Ha NPUEMHOM
CTOpoHe. B nepeparowiemMm NpoCcTpaHCTBE, O4HAKO, HMKaKas cuia ToKa He BO3HMKana. Tok MOsiBNANCA TOMbKO B
npuém-Huke. Opuk [onnapg yCTaHOBWA, YTO B MPOCTPAHCTBO, OKpyxatwee WMmnynbcHble TpaHc-dopmaTopbl
Tecna, BblOpackiBarcsa Takon NOTOK, YTO «MPUHSITBLIA TOK» MOF JOCTUraTb COTEH U Aaxe Tbicay amnep. Ho 13 yero
COCTOSIN 9TOT TauMHCTBEHHbIN NOTOK? Tecna Goponcsa ¢ He-onpedenéHHOCTbI, YTO ero siBfeHne paspsga Mormo
OblTb OObIYHLIM 3NEKTPUYECTBOM, Be-AyLUM cebsi HeobOblYHbIM 0Opa3oM. Ho Mormo nu anekTpu4yecTBOo UMETb
Takyl MnaBHYH, MATKYH0, N3BUBAIOLLYIOCS Npupoay? ANeKTPpUYecTBO, K KOTOPOMY OH MPUBLIK, ObINO yaa-psatoLLmMm,
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ropsiunM, CXMraromMm, CMepTenbHbIM, NMPOHN3bLIBAKOLLMM, KOMIOLLMM, BCE €ro at-pubyThl ObINK pasgpakatoLumu.
Ho ato sBneHue paspsga, 6bi1o N OHO XONMOAHbIM UMK TE-MNbIM NPU NPUKOCHOBEHWUW, OCTaBarniocb MSArKUM U
HeXHbIM. OHO He Moro youThb.

Haxe cnocob, KOTOpbIM MMMyMbC B3pbiBancs, obpa3ya spkun Oenbii pa3pss HEMMOBEPHO YCWUIEHHOIO
HanpsbkeHnd, GbIn NOXOX Ha MoBefdeHWe rasa, BbipbiBaloLlerocs M3 Tpybbl nog gasneHveM. 3TU pasMbllUNeHnst
noaBurnun Tecny Ha BbIBOA, YTO 3TOT adhheKT HE UMEN YNC-TO AneKkTpuyeckyto npupoay. bonee nogpobHo nsyyas
benoe nnams, Tecna obHapyxun, No4eMy KOpoHa paboTatoLen KaTyLwKn He NMena N3MeprMMoro «3reKkTpU4ecKoro
ToKay. OBbIYHbIE TSHKEMbIE NEPEHOCUMKUN 3apsa, SNEKTPOHbI, HE MOIMM NepeMeLLaTbCs Tak Xe Obl-CTpo, Kak cam
pagvaHTHbIN ~ UMNYNbC. 3acTpsB B KPUCTAN/MYECKOM pPELUETKE  KaTyLWKK, SreK-TPOHbl  CTaHOBWUIUCH
HenoABWKHbIMW. HM OOuH M3 3nekTpoHOB BooOLLe He nepemMellancst no Kartywke. Manyyarowmincs mmnynbsc,
KOTOPbIV ABMrancs no NOBEPXHOCTU KaTyLUKM He Obln, MO3TOMY, 3fIEKTPOHHbIM MO npupoge.

B nononHeHune ko BceMy, Tecna OTKpbIN yAUBUTENbHOE ABNEHNE, KOTOPOE Pa3peLLnio BCe COMHEHUs KacaTenbHO
npupoabl NepeHOCYMKOB SHepruM B ero annapare. Tecna ycraHo-BUN odeHb Tshxényto U-oGpasHyto MeaHYo LLVHY,
noacoeamHus obe eé HOrM HenocpeacT-BeHHO K paspsaaHuky. Mexay Hor U-06pa3Hoi WnHbI Gbin pacrnonoXeHbl
HeCKOIbKO NaMn HakanueaHus. VX pacnonoxeHve o6pa3oBbiBanio KOPOTKO3aMKHYTYIO Lenb. Jlamnbl CBETU-Nnch
CBEepKaloLLMM XonoaHbIM GernbiM CBETOM, B TO BPEMs Kak camu ObIniv 3aKOpOoYeHbl TON-CTbIM MeAHbIM LUYHTOM. 3TO
GbINO HexapaKTepHO Ans 0BbIYHOIO 3MEKTPUYECTBA; APKO CBE-TALLMECH, HO NMPW 3TOM XONoAHbIe Namnbl MoKasanw,
YTO Yepes3 «KOPOTKO3aMKHYTYIO» Lienb NpoberaeT Apyro aHepreTuYeckuii Tok.

HabnogaBLune 3TOT aKCNEPUMEHT OXMAanu, YTo Npu ero BbINOMHEHUN Lienb NpepbiBa-Tens, a To U camo AUHaMO,
cropaT. BmecTto aTtoro, oHu yBuaenu 4ygo. Jlamnbl 3acBeTUNUCb C HEOBbIKHOBEHHOW SAPKOCTbI. OTa npocTas
AeMoHcTpaums 6bina nvwb OAHUM M3  [OKas3a-TenbCTB MpaBOThbl Teopur Tecnbl. JNEKTPOHHble 3apsaabl
NPeanoYMTaloT KOHTYP C MEHbLUMM COMPOTUBMEHMEM, U AOIKHbI ormbaTb namnbl HakanMBaHUA MO MegHOMY
WyHTY. PagmnaHT-HbIN Xe TOK B 3TOM CUTyauuu npeanoyén npoTMBOMONOXKHLIA NpUHLUMN. BeposTHO, Tak OHO U
Obino, BeAb TOKM He ObinM anekTpudeckumun. Tecna MOCTOSHHO WCMOMNb3oBan 3Ty AEMOHCT-paumio, YTobbI
nokasaTb «pasgeneHne» TOKOB ANIeKTPOHHbIX OT TOKOB HeWTparbHbIX.

OcTtaBancsa oguH NpocToM BOMPOC, OTBET Ha KOoTopbii AaBan 6bl Heobxooumyk WHOp-mMauuio Ans co3gaHus
HOBOW TexHosormm. Yto MMEHHO pasgensno, unM «@pPakuMoOHUPOBA-IIO» pPasNUYHbIE MNEPEHOCYUMKM B €ro
TpaHcdopmaTope? JTO Oblna reoMeTpuyveckas KOHMUry-paums KaTyllku, KoTopasli HEeOCTOPOXHO pasgensna
KaXKObli KOMMOHEHT. OnekTpoHbl Onoku-poBanncb B MNPOBOAE, B TO BpeMs Kak paguaHTHbIA  MMMynbC
BbICBOOOXOANCS Had MOBEPXHO-CTbIO KaTyLWKM B BUAE razoo0pasHoro nMmnynbca. 3neKTpOoHbl AOMKHbI Obl Obinn
NPOXOANTb Yepe3 NpoBOf, HO, BO BPEMS KaXdoro nepuoga nmnynbsca, 6rnokMpoBanvcb COMPOTUBIIEHNEM FIMHUM.
Takum obGpasom, rasoobpasHble NOABMXKHbIE MEPEHOCYMKU OCBOOOXAANMCb M TEKNM Hag NPOBOAOM, UMMYNbC
nyTelecTBOBaN BAOMb HAPYXHOW MOBEPXHOCTbID KaTyLKW OT OA-HOro KoHua [Ao pgpyroro. 310 6bino
CBMAETENLCTBOM TOMO, YTO 3NEKTpUYECKNE pa3psigbl ONpedenéHHO COCTOSNIM OOHOBPEMEHHO W3 HECKOSbKUX
NOABWXHbIX YacTul. Tenepb Tecna noHMMarn, MOYEMY €ro nepeMeHHble 3apsiabl BbICOKOW 4acToTbl M3 MEPBbIX
ONbITOB HUKOTAA He BblKa3bliBann TakMX MOLLHbLIX MPOSBEHUA. VIMEHHO MPEpPbLIBUCTOCTb, APOCTHBLIN UMMYbCHbIN
paspsg, npuaaBan 3ToMy HEOXWOAHHOMY «ra3o00pa3HOMY» KOMMOHEHTY BO3MOXHOCTb CBOOOAHO nepemeluatb-
cs. imnynbcebl, ogHOHanpaBneHHble UMNYNbCbl, OblNY €4UHCTBEHHOW NPUYMHON, C MOMO-LLbI0 KOTOPOW MOr ObiTb
BbICBOOOXAEH 3TOT noteHuman. CuHyconaaneHble konebaHms B 3TOM OTHOLLEHUN Bbinin abcontoTHO 6ecnonesHbl.
Bonee ToOro, nockonbKy konebaHuss He MOornM BbICBOOOAUTL BTOPOM ra30AMHAMUYECKUI KOMMOHEHT, OHMU
ocTaBanuncb GecnonesHb-MM U WUMENW Xamnkyld MOLWHOCTb. Tecna HaBcerga cTan OTHOCUTbCSE K CBOWUM
YCTPOWCTBaM KO-nebaHuin BbICOKOW 4acTOThbl, KaK K Heyga4yHOMY MpoekTy. OTO U Obifo MPUYMHOWM ero KpainHe
KPUTMYECKNX OT3bIBOB O paboTtax MapkoHW un ApyrMx uccregoBaTensix, paspabarbiBaBLUMX PagMo Ha BOSHAX
BbICOKOM 4YacToTbl. Tecna Hayan paboTtatb B 0b6nactu, B KOTOPOM cenvac umeetcst 6onblle BparoB U KPUTUKOB,
yem B Kakom-nnbo gpyrom obractu B HaweMm Beke. Tenepb Tecna ¢ 60MblWMM MHTEPECOM Hayan uccnenoBaTb

«3hump».
Tecna Bepun, 4To guaneKkTpunyeckne nomnda Ha camMom aerne COCToAln M3 NOTOKOB ad)mpa. TeOpeTI/I‘-leCKM 3aremMm
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MOXHO MOSyYnTb HEOTPaHUYEHHOE KONUYECTBO SHEPTUM, YNOBUB M 3arHaB B MPOBOAHWK €CTECTBEHHYHD NMHMIO
avanektpuyeckoro nonsi. Mpobnema Gbina B TOM, YTO HYM OAMH U3 OBbIYHbIX AOCTYMHbLIX MaTepuarioB He MOXET
[AOCTaTOYHO COMPOTUBMATLCA 3MpY, YTOObI MOMYYMTb M3 HEro Manewwuin cunoBor umnynbc. Mpu noToke,
HaCTONMbKO Pa3pPEXXeHHOM, YTO OH MPOHMKaEeT Yepe3 Joboi M3BECTHbIN MaTepuasn, KMHeTMYeckasi dHep-Tus,
3aKIMIOYEHHas B NIVHMSIX AU3NEKTPUYECKOrO NOIsi ocTaBanachk HeOoCTYMHbIM SHepreTuye-ckM UCTOYHMKOM. Tecna
BEPUI1, YTO OH MOXET HalTK CEKPET, KaK YNOBUTb 3Ty 3HEPIUI0, HO 3TO NOTpebyeT HeOGbIYHOrO copTa MaTepuarnos.
Tecna paccmaTpuBarn HanpskeHWe Kak No-TokU agmpa nod pasnuyHbIMK COCTOSHUSIMU AaBreHus. MoBbiwas aTo
[AaBreHne, MoOXHO Obllo NPOM3BECTM OFPOMHYI0 3HEpPru 13 adupa, rae HabngaeMoe HanpspkeHue cTano Obl
KpalHe BbICOKUM W JIOMUHECUMPYOLWMM. 3TO ObINI0 MMEHHO TO COCTOsIHME, KOTOpoe, kak Bepun Tecna, OH u
nony4yan B cBomx TpaHcgopmaTopax.

dakTnyeckmn, Tecna He ycTasasn NOBTOPATb, YTO €ro TpaHcdopmaTopbl NPON3BOAAT MOLUHbIE ABMXEHUS B admpe.
B OoaHOM ,EleVICTBMTeﬂbHO yaOnBUTENbHOM 3KCNepuMeHTe, Nno-Ka3biBarolemM 3TO dBreHune, OH onucasn nony4yeHue
nocnegoBaTesibHOCTU O4YeHb 6bICprIX nMnynbCcoB, C nocrneaywnwmnmMm noasneHnemMm «xXonogHbiX TYMaHHbIX oenbix
MOTOKOB, MPOHU-KAOLWINX Ha SpA B OKpyxawuwee npocTpaHCcTBO». OHU ObiNn NpoxnagHbIMM Ha OLlynb, W
6esonacHbiMn. Ecnv Obl OHM ObINKM 3NEKTPUYECKMMM MO Mpupode, TO UX MOTeHumMan [orkeH Obin gocTuraTtb
HECKONbKO MWIMMOHOB BONbT. Mx 6e3006MaHOCTL CBsI3aHa C WX BONHOOOpa3-HOW MNPUMPOAON, COBEPLUEHHO
HeobbI4HOW ANSA 3NEKTPUYECKNX TOKOB.

KoHeuHo, aAnsi noHMMaHust TexHonorum Tecna HeobXooMMOo OTOPOCUTL MAEHK, YTO 3NEK-TPOHbI ObinNu «paboden
XWOKOCTbIO» B €ro YCTPOMCTBax, W3nydvawowmx sHepruto. Korga HWXKHMIA KOHEL KaTywKu MOoACOeAMHANU
HenocpeacTBEHHO K AUHAMO, NOTOK 3dmpa BbICO-KOro HanpsbkeHWst U3nydancs U3 BepxHero BbiBoaa. Koraa Tecna
onncbiBan CBOK HOBYIO TEXHOSOIMIO B CBOMX NaTeHTax, OH FOBOPUN O «CBETONOAOBHbLIX Ny4ax» N «eCTEeCTBEHHOM
cpege». [lepBbll TEpMWH OTHOCUTCS K TYro oxaTblM CTpysM 3dmpa, KOTOpble WCMycKanucb W3  ero
TpaHcdopmaTopoB BOOMb OECKOHEYHO MarbiX Jiydel, a nocrnegHunm OoTHocunca K adupy atmocdepsl,
NCMONMb30BaHNMEM KOTOPOro Obinia nmponuTaHa BCA ero TexHonorus. HeBo3amMoXHO noHsTb TexHonoruto Tecnbl 6e3
NPOTUBOMOMNOXHBLIX TOYEK 3peHNst Ha adup. MHOrMe aHanUTKKK OTBEpPratoT ero KoHuenuuio 6e3 npeaBapuTenbHbIX
MOVUCKOB W MWCCMegoBaHWUA, KOTopble ObinMyM MofnyvyeHbl BO MHOXECTBE 3SKCNEPUMMEHTOB, Hanpumep, JOpu-KOM
Oonnapgom. Tecna BblgBuran wuaeto, 4YTo MOTOKW adhmpa MNpoTankmpalTcs 4vepe3 ero TpaHcdopmaTopbl nog
OeliCTBMEM eCTEeCTBEHHOro MOBBILEHHOro AaBMneHus, U YCKOPSAKTCA B BUAE OCTPOro 3MNeKTpuyecKkoro paspsia.
Annapat Tecna Henb3s NOMHOCTBLI0 NOHATL NN OOBACHUTL Kak anekTpuyeckyto cuctemy. Ha TexHonoruio Tecnbl
HeobX0OMMO CMOTPETh, KakK Ha TEXHOMNOMM0 3UPHOTO rasa, KOTOpPbI MOXHO OOBACHUTL TOMBLKO Yepes rasoguHa-
MUYECKMe aHarnormu.

Tenepb CcTano nerko NoHsITb, Kak NoAoOHbIE UCMYCKaeMble JTy4un, MOTOKM 3PUPHOTO ra3a Nnofd BbICOKMM OABMEHMEM,
MOTYT MPOHUKATL Kak Yepe3 MeTansbl, Tak 1 Yepe3 U3oNATOpbl. DTN MOLLHbBIE NyYn YacTO MOTYT NPOHWUKAaTb Yepes
pasnunyHble maTtepuarbl C HEOOBbSACHMMOM NPOCTOTON. JNEKTPUYECTBO He CMOCOBHO nopoxaaTb nogobHoe vyao.
Tecna TaKke NOHSAN Tenepb, NOYEMY 3TN pa3psiaHbIE NMOTOKU MPOM3BOASAT TUXME LUMMSLUNE 3BYKWU, KakK ras, BbIXO-
OSAWMA No4 BbLICOKUMM AdaBrieHnem. OgupHbIN ra3 nog naeneHveM. Tecna Obin 3avHTpuroBaH. OH ycnewHo
BbICBOOOANNT TAUMHCTBEHHbIA PafMaHTHbBIA TOK, OObIYHO CBS3aHHbLIA W CXaTblA B NMEPEHOCUMKAX 3NEKTPUYECKOrO
3apsaga. Ero BbicBOOOXOAKT OOHOHaMpaBfieHHbIE MMMYbC-Hble pa3psgbl BbICOKOrO HaMnpshKeHMs M Maron
anutenbHocTu. Kakne e eLué BO3MOXHOCTM MOXET MPUHECTU TEXHONOrMs 3dmMpHOro rasza?

lMepBoHavanbHble UMAMHAPUYECKNE KaTYLIKM Obinn BbICTPO 3amMeHeHbl KOHycoobpasHbl-mMu. cnonb3ys Takyto
CTpaHHyl reomeTputo, Tecna mor choKycMpoBaTb razognHamMmmuye-cKUn KOMMIOHEHT, KOTOPLIN Tenepb BbipacTan 13
OCTPWSI KaTyLLKM Kak BCMMeck wwunswero 6enoro ceera. Tecna pacnosHan, YTo 3Tu paspsgbl, 3axBaTbiBaloLle
fenble 1 BHyLlaloLWMe TpeneT, Ha camMoM Aene SBNSANMCb NoTepsaMu aHeprum. MolHble cTaHuum pacnpegeneHus
3HepruM Tenepb pPacnpocTpaHsanu Obl 3TO 3SHepreTMyeckoe WUsnyyeHMe BO BCe CTOPOHbLI. [1na-msanogobHble
paspsgbl AaBann dHepruM BO3MOXHOCTb 06pas3oBbiBaTb BOMHbI B MPOCTpPaHCTBE. OTO MOIMO MPUBECTU K
HexenaTenbHbIM NOTEPSIM SHEPrMM Ha OonblunX paccTtosiHusx. [o-Ttpebutenn He nony4ymnn Gbl Tpebyemoro u
NMOCTOSIHHOIO MOTOKa 3Heprn. Ecnn oH cobu-panca ucnonb3oBaTb CBOM TpaHcopmatopbl JHeprun Ans
nepegayn ¢ 6onblion apdeK-TMBHOCTLIO, MY He0OXoaAMMO ObiNo NofaBvTb 3TWM NnamanogobHble paspsaabl. Ho
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nogaBneHne 3TnX 4Ype3mMmepHbIX BbIMNeCKoB 3q)|/|pa OKasalioCb I'IpO6J'IeMaTVI‘-IHbIM.

Tecna BbIICHUN, 4YTO Genble Mepuarowue NoToKM nornowanncb Gonblwmmn obbEmMamm U Maccamu, B KOTOPbIX
NOTOKN BSI3NKW, (PUNBLTPOBANUCL W YHUYTOXanuch. Mcnonb3oBaHne MeaHbix cdep cBepxy TpaHcdopmaTtopos
NPUHY>XOAno NoTOKU 3Ha4YUTENbHO nornowatb 6enoe nnamsa. Tenepb 3HepPrus pacnpocTpaHsinack B NPOCTPaHCTBE
Tak, Kak u 6bino 3agyma-Ho. Ho nosiBunace Hoas npobrnema. MegHble cdepbl, MO KOTOPbIM yAapsnu
BbICOKOBOJIbT-HblE€ MOTOKWU, CTAHOBUIIUCL MPOBOASALMMM U paspyLlani 3fEKTPOHHbIE KOMMOHEHTLI. OTO sBNEeHne
ObINIO HEOTAENUMO OT W3MYYEeHUs, M MOPOXOANo BecbMa onacHble sBreHus. [po-bnema Bo3HMKana u3-3a
NpPOBOAUMOCTM, B Criy4ae, Korga cqhepuyeckuin MegHblv Lwap Cxu-marncsi no Bcemy oobeémy. benble mepuatowme
MOTOKM NPOHMKANM B MeAb W BbipbIBann U3 HEE 3NEKTPOHbI. OTW 3arpsA3HUTENN KOHLEHTPMPOBAINCh N BbipBanmnchb
B BWOE OMacHbIX CUHWUX KOMOLWMX CTpenok. [na cpaBHeHusa, Genbid nnamanogoOHbi pas3psg Obin MArkMM U
Be3onac-HbIM MOTOKOM.

CpaBHuB 0ba cniyyas, Tecna yBuaen pasHuly B nepeHocuukax 3apsiga. OgHaxabl OH YyTb He nornd, Kkorga ogHa
M3 Taknx CTPEenokK BbINPbIrHyNa Ha MeTp B BO34yX W ydapwna ero npsMo B cepgue. MegHble cdpepbl HYXHO 6bIno
3aMEeHUTb APYrMMW pacceuBalolMMM KOMMOHeHTa-mMu. MeTtannbl 30ecb He rogunucb, MOCKOMbKY OHWU Obinn
€CTECTBEHHbLIMWN XpaHWNMLamMn areKTpoHOB. Tecrna NpULWEN K BbIBOAY, YTO MeTanbl NPOU3BOAAT 3NEKTPOHbI Mpu
BO3[ENCT-BMN HA HUX 3TUX OCOBEHHbLIX OrHEHHO-6ernbIX NOTOKOB, Korga NepeHocHmky 6enoro nname-Hyu HadnHaoT
KOHLIEHTPUPOBAaTLCH B KPUCTaNMYeckon pelléTke metanna.

Tenepb OH M3y4an, Kak cam BO34yX OKOMoO TpaHchopMaTopoB NPOM3BOAUT CTpaHHOE ca-mocBeveHue. MogobHbIn
CBET BbICOKOYACTOTHbIE KaTyLUKW He NPOM3BOAMIN HUKOTAA: SApKo-6enbi BeHeL, KOTOPbIA JaXe yBenuuuearcs B
Anametpe. CseyeHne un3 TpaHcdopmaTopoB Tecna MOCTEMEHHO YBenuuMBanoCb. Tecna onucan pacTyLlyto
KOMOHHY CBeTa, KOTOpas OK-pyxana Kaxayt BOCXOASLLYI0 NPOBOASLLYIO NIMHUIO B BO3AYXE, MPUCOEAMHSAIOLLYIOCS K
ero TpaHcdopmaTopy. B otnuume ot obbldHbIX konebaHui BbICOKOM 4acToThl, adheKkTbl paan-aHTHOM 3Hepruun
Tecnbl yBenuuMBanucb BO BpeMeHW. Tecna Hallén npuynHy npouecca mx pocta. XoTs B UCTOYHUKE paspsga He
ObINO HUKAKUX U3MEHEHWI, paauMaHTHas 3HEPrnst HW-KOrAa He ymeHbluana paboTy, BbINOMHAEMYHO Hazg nobbiM
NPOCTPaHCTBOM MU MaTtepuanom, NoaBeprHyToM akcnosunumm. Kak u ogHoHanpaBneHHble UMMYrbCHbIe pa3psiabl,
pagvpaHTHbIe anekTpudeckne adhekTbl CknagbiBanncb N akkymynuposanuce. B aTom oTHoweHun Tecna ysugen
YMHOXEHWE aHeprum, Kotopas kasanacb NOMHOCTLI0O aHOManNbHOW ANs 06bIYHBIX UH-XEHEPHbBIX Pac4ETOB.

Bbino nerko KOHTPOJIMpOBATb ocBelleHne B KOMHaTe perynmposaHnem BbIXOA4HOIO Ha-npsaXxeHua
TpaHccpopmaTtopa. CBeT OT 3TOro TMna UnoM1MHaLmMm 6bIn BeCbMa ApPKMM NS YenoBEeYeCKOro BOCNPUATUS, HO ero
ObINO NOYTN HEBO3MOXHO cdpoTorpacmpoBaTb. YUToObl caenatb 3710, Tecna NPUMEHSN AnNUTenbHbIe BbIOEPXKKU, U
TONbkO Torga nosiBRsinocb  cnaben-liee  n3obpakeHMe MOTOKOB. 3Ta  CTpaHHasi  HEeBO3MOXHOCTb
hoTorpadhmyeckoro 3anevatne-Hust 6bina NonHOW NPOTUBOMONOXHOCTLIO CUSIHUIO, OLLYLLI@EMOMY 1a3oM, KOTopoe
Tpebo-Bano genvkaTHOro KoOHTpons. Tecna Takke paspaboTtan, cgenan u ncnonb3oBan donbwne wapoobpasHbie
nlamnbl, KOTOpble TpGGOBaJ'II/I €ANHCTBEHHOIro BHelWlHero BBOAa And nony4ye-Hna MMu paﬂ,I/IaHTHOIZ QHEeprun.
HecmoTpsa Ha pasnunyHble paccTosiHMSA OO MCTOYHMKA pagu-aHTHOW SHepruu, namnbl Bcerga spko ceetunuck. Mo
SIPKOCTM OHWM NpUBNMXKanucb K Ayro-BbiM namnam, U npeBocxoannu nobyo cTaHAapTHYHO aMnoyky HakanvMBaHus
OancoHa oaMHaKkoBbIX pas3MepoB. Takke nerko Tecna MOr KOHTpOnMpoBaTb HarpeB Ntoboro npo-cTpaHcTBa.
MN3meHeHMeM HanpsikeHuss U ANUTENbHOCTM MMNYNbCOB ero TpaHcdopmaTopoB, OH MOr Harpetb KOMHaTy.
MpoxnagHble NOTOKMN TOXe MoK BbiTh Bbi3BaHbl ONpeaenéHHbIMM YCTaHOBKaMU ANMTENbHOCTU MMMYNbLCOB.

Kntouom k nponsBoacTBy noboro genctens Hag 3omMpom Obin CeKpeT noaxoda K U3mMe-HeHU0 HeOQHOPOOHOCTEN
achmpa, npouecc, KOTopbiM 3aHMMmancs Tonbko Tecna. Cap Onu-Bep Jlogx Bbickasan MHEHWE, YTO €OUHCTBEHHbIM
Crnocobom «MonyunTb acpmp» OblN «3MEK-TPUYECKUIA NYTb», HO HWU oauH 13 uneHoB Koponesckoro O6wecTBa He
MOl BOCMPOWU3BECTM 3TOT MPOLECC, 3a €OUHCTBEHHbIM UCKMNtodeHnem B nuue Capa Yuneama Kpykca. Metog xe
Tecna wucnonb3oBan acdup Ons mameHeHus agumpa! Cekpetom ObINO OTAeneHue 3arpsisHuTe-nen agupa or
3(PMPHBIX TOKOB B CAMOM MCTOYHUKE, OCOBEHHOCTL, KOTOPYKO OH MOMNy4usi B CBOMX TpaHcdopmaTtopax U MarHuTo-
OYroBbIX NpepbiBaTENSX.
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Tecna wucnonb3oBan CuUny AYroBblX paspsigoB, MNPEPbIBAEMbIX MarHUTOM, AN XaoTU3auun 3MEKTPOHHbIX W
9bMpHbIX HOCUTENEN 3apsnoB B METanfiMyeckux npoBodHuKax. [pu pa3du-BaHuM CBA3EW, COELQMHSIIOLMX WX,
KaXkabIi KOMMOHEHT ocBoboXaancs Ansa COPTUPOBKA. ATO COCTOsIHME He MOorno ObiTb MOMy4YeHO B AYroBbIX
paspsagHukax, rge 3apsagbl Mornu  konebaTbCs B NPOTMBOMOMOXHbIE CTOPOHbI. B nogobGHbIX annapatax
3NEKTPOHHbIE HOCUTENM NOAABNSANM BbiCBOOOXAEHNE 3dhunpa, U, Noka adup NPUCYTCTBOBanN B paspsae, OH He Mor
OblTb OTAENéH OT CMelaHHOro Toka. HesepodaTHas a3(eKTMBHOCTb MarHMTO-AYyroBOrO paspsgHuka Ans
nponsBoacTBa 3MPHLIX TOKOB CriefoBana U3 HeCKONbKUX NPUHLUMMNOB. Tecna BUAEN, YTO SMEKTPUYECKMIA TOK Obin
Ha camMOM fJerne CrOoXHOW KoMOuHaumen adgupa n 3nekTpoHoB. Ko-rga 3neKkTpuMyecTBO MNPOXOAMIio 4vepes
paspsgHUK, HAYMHANCA OCHOBHOW pasdenuTenbHbIN NpoLecc. ONEKTPOHbI C CUION BbITankMBanmucb N3 paspsgHoro
NPOMEXYTKa CUNbHbIM Mar-HUTHbIM nonem. OgHako MnoToKM 3dhmpa, HewTpanbHble MO 3apsay, npogorkKanm
npoTtekaTtb Yepes uenb. MarHuTHbIA pa3psiaHMK Obin rMaBHbIM B OTAENEHUN SNEKTPOHOB OT YacTuu, agupa.

OdUpHbIE YacTUlbl BbINW KpaiHe MNOABMKHBLIMW, MOYTM HEBECOMbIMU B CPaBHEHUWU C AMEKTPOHaMu, U MOIMK,
NMosToOMYy, MPOHUKaTbL Yepe3 BEeLEeCTBO C OYeHb MarneHbKUM YCUnmnem. SMNEeKTPOHbl XXe He MOIMU «CPaBHATLCA» C
3MPOM B CKOPOCTU U MNpOHUKatoLein cnocobHo-cTh. CornacHo 3TON TOoYKe 3peHus, YacTuubl admpa Obinu
6EeCKOHEYHO ManbIMW, HAMHOMO MEHbLUVMMU MO pa3mepy, YeM MEKTPOHbI.

Yactuubl acmpa Hecnm ¢ cobon mmnynbc. VX orpomHas CKOpOCTb corfacoBbliBanacb ¢ ux 6e3MaccoBoMu
NPUPOLON, COBOKYMHOCTb 3TMX CBOWCTB Habntoganacb npu ux 6onblwom ko-nvyectse. OHWM ABMranucb co
CKOPOCTbI0, MPEBbILLABLLEA CKOPOCTb CBETA, YTO ObINO pe3ynb-TaToM UX HECKMMAEMOCTU U OTCYTCTBUSA MaCChI.
Korga 6bl HM BO3HWMKan HanpaeBneHHbIN pa-OUaHTHbIA UMNYNbC 3HEPrUKn, HEMEONEHHO BO3HWMKamNo HecXumaemoe
OBWXEHVe B NPOCTPaH-CTBE KO BCEM TOYKaM, pacrnonoXeHHbIM Ha eé nyTu. MogobHoe ABUXKeHME NPOSIBASANOCH B
TBEPOOM Ny4ye, KOTOpbIN Bpocan BbI30B COBPEMEHHLIM MpeAcTaBneHnsaM O 3aJepXKax curHana B NpOCTpaHCTBe.
Hecxmmaemble nyds MormvM MrHOBEHHO nepemellatbcs Ha nioboe paccros-Hue. [ycTe gaxe Bnepeun Gbina
auctaHuma B 300 000 knnomeTpoB AMAMHOW, UMMYNbLC AOCTU-ran 9TOW TOYKM Tak ke ObICTPO, Kak nobon apyron.
OTO CBepXCBETOBas CKOPOCTb, MrHOBEH-Hasd nepefjadva. PagmaHTHas wmatepusi BedET cebsi HecKMMaemo.
OdhekTom 3TOr0 ABMASETCA TO, YTO STOT MOTOK NYYUCTOM MaTepuu, MNOYTU He WMELWUA Maccbl U
rMapoanHaMmMYECKn He-CXXMMaeMbIN, SBNAETCA YMcTon aHepruen! PagmaHTHOM aHeprmuen (cBoOo4HON SHepruen).

9710 onpenenéHHo 6bino eHOMEHOM, KOTOPbIM HUKAK HE COrMacoBbIBaniCA C APYrMMM MPOSIBIEHUAMU UMMyNbCa.
Tecna B NpOTUBONOMNOXHOCTb Ha3Bas 3TN YNCTble 3PMpPHbIE Bbl-OPOCHl «paguMaHTHOW Matepuen» U «paguaHTHON
aHeprueny. HentpanbHasa no 3apsgy 1 6ec-koHe4YHo mManasi no Macce un pasmepy, PagnaHTHas QHeprust He Gbina
noxoxa HW Ha 4To. Ec-nn Bbl CNpOCUTE, MOXHO N CpaBHUTL PagmaHTHyo SHepruio ¢ nbbiM apyrum usnye-
CKMM SIBNMEHMEM, U3BECTHbIM CErofHs, OTBET OyaeT oTpuuaTenbHbiM. Mbl HE MOXEM NPOBECTU Mapannenu mexay
PagnaHTHOM 3OHeprven n aHeprven ceBeTa, Kak paHblle cumTana Hayka. [axe Oyaydnm oveHb MOXOXew Ha CBeT,
PagnaHtHaa OHeprust obnagaet cBOMCTBaMU, KOTOPbIE HE MMEET CBET, KOTOPbIA Mbl MOXEM nonyyatb. B atom un
3akntovaerca npobnema. TexHono-rma Tecna — 9310 WmnynbcHass TexHonorms. bBes npepbiBUCTOrO,
ogHoHanpasneHHoro UM-TYJIbCA, HeBo3MOXHO nonyyunTb addpekTbl PagmnaHTHOM SHeprun. MNpounssogcteso Paaun-
aHTHOM JHepruu TpebyeT cneuManbHOrO 3JHEepreTMyeckoro o6opyaoBaHUSA, 00OpYLOBaHUSA, NPOM3BOOSALLErO
KOPOTKME ObICTpble MMMYMbCbl. ATW WUMMNYMbCbl AOMKHbI MOMy4aTbCA MNO-CPEACTBOM B3pPbIBOOOpA3yHoLLEro
pa3mMblKaloLLEero npepbiBaTens, kak n npegnucan Tecna.
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