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BepexHon AnekcaHgp BopucoBu4

ki B 1858 r. HeMeukuin maTematuk A. Mebuyc onucan reoMeTpuyeckyto
'l"llu_mc,x' MOBEPXHOCTb, MMEKLLY NUlb OAHY CTOPOHY, ®ur.1l. Ho He BCe cumTanu

| neHty Mebuyca «JIM» matemMaTMyeckum kypbesom. B 1886 r. H. Tecna
nosyyvyaeTr naTteHT Ha MHOrodasHyl CUCTEMY MEpPEMEHHOro Toka, Tak BOT

| poTOp Yy reHepatopa W ABWratenss MMenu MnJA0CKOHaMOTaHHble KaTyLlKK,
KOTOpble B cepeAnHe HaMOTKM MEHSNIN HanpaBfieHne 1 nosy4vanacb obuas

| | NIOCKOCTb (MIOCKOM KaTyLKK) ¢ 6€CKOHEeYHONM NOBEPXHOCTbIO.

| MpuMmeyaHue oT aBTopa:

H. Tecna, npozas [A. BectuHraysy uzewo MHOrodasHoh CUCTEMbI

| | nepemMeHHoro Toka, 6e3 NMUEH3MOHHOro CornalleHuns, «Hoy-xay» ocCTaBun

3a coboi. Tenepb Mbl UMEeM CUCTEMY reHepauuu nepeMeHHoro Toka 6e3

rnaBHoli coctaBnsower naen H. Tecnbl, reHepupoBaTb HesaTyxatowme
Toku 6e3 obpaTHOro Toka camomHaykunm. O6 3ToM nosxe.*

— _Z';‘|||~ 19 n 20-% Bek BoNHa «MebuycoTBOpeHMsi» nNpokaTuiacb No MMUpPY BO BCEX
- A \ 06nacTAX HayKn N TEXHUKM NaTeHTbl, 3asBKM BO MHOIMX CTpaHax, B OCHOBe
—|—_ KOTOPbIX fieXan NpuHLUMN OAHOCTOPOHHEWN MOBEPXHOCTN «JTM >,
e
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WHTepec k JIM Benuk v ceiyac, HO 3TO MoKa JiMpuKa, caMoe, Ha MepBblit
our.1 B3rNa4, Kypbe3Hoe v napajokcasbHoe Brepeau.

ABTOp cTaTtbu B 2001 roay nopan 3assky N22001119317 13.07.2001 r. B ®UMC (PocnaTeHT) Ha «KOHAEHCcaTop»
B dopme «JIM». EMKOCTb B 6,28 pa3 60sblue NpOoMbIWIEHHbIX, MPU TOW Xe nnowaan obknanok, npu sece B 6,28
pa3 MeHblUe CTaHAapTHbIX, F1aBHOE OTMYMe-HOBM3HA, 3TO peakTUMBHas cocTaBnstowas pasHas «0». (Hanpumep,
KpacHoB WN.A. N22020622 koHaeHcaTop B d. «JIM» ¢ C B 2 pa3a 6onbliel K CTaHAAPTHbIM).

B TOM >xe roay 6bin ycnewHo nonyyeH otkas. Kak Bbl yBaXkaeMbli untatenb yxe 3Haete POCMATEHT, pabotaeTt
NpPOTUB CTPaHbl, B KOTOPO HaXoAUTCS.

PaboTa Haa MBOGDETEHMEM BbliABWUJ1Ia YHUKaAJIbHbIE CBOWCTBA YCTDOVICTBa, a He MPOCTO «KOHAEHCaTopa>.

1.CBOMACTBO pecuBepa 3Heprum 3J1IEKTPUYECKOoro nons.
YCTPOMCTBO B CTaTUYHOM nosioxeHuun (6e3 ABMXEHMS MO OTHOLLIEHWUIO K OKpYy>Kalolen cpeae) AaeT ToK, nopsiaka
0,16 MKA, 3TO NOKa MaJso, HO KTO HMBYyAb ChbllWwan 0 caMo3apsaXarLWmMxXCs KoHAeHcaTopax, Tenepb OHU eCcTb.




2.CBOCTBO npeo6pa3oBarens reoMarHuTHoro d¢oHa 3eMaum.

YCTPOMCTBO B AMHAMUYHOM MOJIOXEHUM (MOABELIEHO Ha KPYTUIbHbIX
Becax), AaeT He TONIbKO TOK, onpeAeneHHON BeSMYMHbI, HO MU CcOoBepluaeT
paboTy Mo 3akpyuuBaHWIO ABYX HUTEN, B BuAe TPeyrosbHOro noaseca
®oTo 1, nogHuMas cebs, coeepliaeT paboTy. MNocne 3akpyumBaHus ABYX
HWTEN YCTPOMCTBO OCTaHaB/MBaeTCs B OAHOM HanpasneHuu (CTporo
ceBep-tor). O6paTHON pacKpyTKM He MpouCXoanT (TOPCUOHHbBIA 3dhdeKT
HUTEW UCKJIOYEH), A0 TexX Mop, NoKa He 3aMblKaloTcs KpalHue obknaaku.
MoBTopsieMocTb onbiTa 100%. Ha M™MarHMTHOM noaBece YCTPOWMCTBO
BpallaeTcs CKOsb YroAHO AONro.

3.CBOMCTBO pekynepaluu OKpYy)Kalouen SHEeprum.
YCTPOWCTBO, MMelolWee <«aHTEeHHY» C BHelHen 0OKnagku WM «Crnyck» Ha
3eM/II0 C BHYTpeHHel obknaaku yeennumeaeT COOCTBEHHbIM TOK, 3@ cyeT
TOKa «CMelleHns» oT 2 A0 6 MopsAKOB Min, MO OTHOLEHWIO K TOKY yKa-
3aHHOMY B n.n.1.

EcTb elle yHUKanbHble CBOMNCTBA 3TOr0 YCTPONCTBA, NpaBAa OHO Ha «JIM»
He noxoxe, HO nmpoueccbl B HeM npoTeKalwT «MebuycoobpasHo».
Hanpumep, Teno («6asa»), BHYTPM MNPOLLECCOB, MPOUCXOASALLMX Mexay
obknaakamm  («KONNEKTOp-aMUTEP»), HaxOAUTCS  CBEPXMPOBOASLLEM

o
COCTOSIHUN, peakTnBHasa = 0, npu t=18"C

doTo 1. dparMmeHT BUAEO

notesa B. N'MH36ypra o aponpo4Hoi CBEPXMNPOBOAMMOCTU PUC.2. PEAKTUBHASA
=0, npu t=18°C, P=Patm.
JTo6UTENb MM CXONACT OT HAayKM CKaXeT, HY YX 3TO yepes, uyp.

Kak aBTOp CKaxy HW4YyTb, MpoBefeHbl COTHW MUCCNeAOBaHWI C MOMOLLbIO MexaHo-
MatemMaTtuyeckon Moaenu, oTkpbiToro B 1996 r., 3ddekrta «KOPTIK»

(KOPOTKO3aMKHYTbIV TOpOMAaabHbIA 3NEKTPOHHbINA XIyT-BUXPb) C MCMNOJSIb30BaHNEM

TOMOJIOFMYECKOro KayecTBa He OpueHTMpoBaHHOM nosepxHocTu JIM. Ha ceroaHs

3TO YCTPOMCTBO He TMOXOXee Ha KOHAEeHcaTop WMeeT CBOWCTBa, He

OpUEeHTMpPOBaHHOro KoHTypa JIM. MWcnonb3oBaTb YCTPOWCTBO, Kak nokasanu

MaTteMaTuyeckme MpOrHo3bl M 3KCMEpUMEeHTaslbHble AaHHble, B npoekte «MAIF®»

MOXHO BClOAY HauyMHas OT 3MEeKTPOTEXHUKU W IMEKTPOHMKM A0 MNepeMelleHus B

NpPOCTPaAHCTBE He 3aBUCMMO OT MJIOTHOCTU Cpefabl.
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B 1992 roay Ha nabopaTtopHoli mogenn MATF®, puc.3. BbisiB/IeH U onncaH 3p@eKkT MOHM3auMmM ra3oBoin CTpym
npu obayBe Hecyllen MOBEpXHOCTM («OrHM CBATOro D/bMa») U MPOLECC HaKOMJIeHUs CTaTU4YecKoro 3apsga oT
CKOPOCTU MUCTEeYEeHUsa CTpyn puc.4. (MobunbHbI HakonuTenb U aneKTpMYecKoro nons, n3MepeHus npexkpatianmcb
nocne 50000 V, «3nekTpocTaTMyeckas CMaska» PMUC.5. MOBEPXHOCTU TepMOHarpy>XXeHHbIX 4acTein drosensxa
NA).

MpoBepeH apdPeKT NnoHn3aumm, 3NeKTpoCTaTMYEeCKoro BMxXpsa puc. 6. B «konbe», netatoT WapuUKKW OT MUHMOHra,
BHYTPW KON6bl, OTHOCUTENIbHO 3KBATOpPManbHOW 30HbI,~10000 V B BepxHel 30He Konbbl, 1 +10000 V B HUXHEN.
MoxHO nonyyaTb MHOro 6onblie (akcnepumeHT N215 B 2001 r. «rmnep-ckopocTm»).

OkcnepuMmeHT N216 nokasan M3MeHeHue 3eKTPOHHOM MNNOTHOCTM E-rasa, Tena Bpallatowerocs «namHepa»-
avcka. 3adukcupoBaH 3@eKT «CBeYeHus» pUc. 7., B MOMEHT BO3HMKHOBeHUS KOPTIXX-KOpPOTKO3aMKHYTbIN
TOopouAanbHblI 9NEKTPOHHbIN XIyT (BUXPb).

OKCnepuMeHTbl C  «konbon»
(kpariHe onacHbl) B 2005
roay nokasasnu, npu crocobe
JIM HakonneHusa 3aps-ga, B
konbe  MOXeT  «B3neTeTb»
MeZlHOoe KOJNbLO, BECOM OKOJI0
100 r, (He B Bakyyme).
MonyyeHune CccMn
CBEPXCWU/IbHOrO0  MarHUMTHOro
nonss C  Hamnps)XeHHOCTbIO
Hx51x1019 a/m, npv
t=180 C, Px760 MM.pT.CT
W, [Aeno peanbHoe. 3aaBKa B
PocnateHT N22001119318 ot
13.07.2001 r. cnocob

nonyyexHunsa CCMII. puc.8.

2003 roay B aKCNepuMeHTe
N217 «dukcaumna» CCMM,
MOHO610k MAT® fan nepsbin
BEKTOP
3M1eKTPOAMHAMMYECKON
noabemMHol cunbl (cBbiwe 10
Kr) puc.9. Bapwuauus,
Puc.9 n 10. CTaTU4ecKoro MarHMTHOro
noss U Beca yCTaHOBKW bbina
oTMe4YyeHa M 3aduKkcMpoBaHa.
®oT0 nabopaTtopHow
ycTaHoBkM puc.10.

*B Hayane ctaTtbM 6bII0 ynomsHyTo uma H. Tecnbl, He cny4yaliHo, nmpoTonpopaboTka aHafloros, npuBena K
noTpsicalolwnMM AaHHbIM. CucTeMa NepeMeHHOro TokKa Yy, BENMKOro msobpeTtaTtens, 6blna CKOHCTpyuMpoBaHa Ha
OCHOBe 6e3MHEepPUMOHHbBIX MarHUTHbIX KOHTYpoB. CO CBOMCTBaMW MHBEPCUM BEKTOPA HAMPS>XEHHOCTU MArHUT-HOro
nons. C BblA€NEHNEM TOJSIbKO MOJSIOXUTEbHbLIX 3KCTPEMYMOB AENCTBYHOWMX 3HavyeHnn 3C, B poTope u craTtope,
reHepaTopa v aBuratens. MpeacrtaBbTe cebe, Kyaa 6bl NPOABMHYNACk HayKa U TeEXHUKA, He UMel Mbl 100-neTHero
KBAHTOBOro 3abBeHUs BESIMKOro y4yeHoro. MNMoMHuTe dusnky u noHsTue «pamka Papages», KoTopas sBAsSeTCH
OCHOBHbIM 3/1IEMEHTOM reHepaTopa M 3/.ABuUraTesis BCEW Halleill sHepreTUku Ha nnaHete, Tak H. Tecna 1886 r.
yCOBEPLUEHCTBOBaNA 3Ty «paMKy» B ¢opme JIM 1 ctaTtop, Aa M He TO/NbKO, BCS CXEMOTEXHMKA W MPUHLUMMbI B
KOpPHE OT/IMYATCA OT HbIHEWHUX MOHATMW B 3neKTpoAuMHamuke. [1o3TOMy K.M.A. reHepauuu, COOTHOLIEeHue
(nonesHoli/3aTpayeHHON) B ero cuctemMe goxoanno Ao 98-99,9%, sot Bam 1 BecTtuHrays.

B KOHUe cTaTbM XO4y CKasaTb, YTO YCTPOWCTBO M €ro YHUKalbHble CBOWCTBA CMPOrHO3MPOBaHbl C MOMOLbIO
cKnaabliBatolencss Teopum cTpoeHms BewectBa «LW-C-T» (wap-cnupanb-Top), ob6beMtoLen 3HaHNSl, Ha OCHOBE
paclMpeHHOro 3akoHa coxpaHeHus 3Heprun P. Knaysuyca wm [. nbca «Teopema BUPUAJIA» TB, c
NpUMeHeHMeM MNOHATUIN «obpa3» u «nojobue». lpuMeyaHue aBTopa: MNOHATUS «obpa3» u «nogobue» wnaes
BepHaackoro B.W. o nogobun no dopme ectecTBeHHbIX NpupoaHbix Ten EMAT, oT «MuMkpo» Ao «Makpo», a obpas
3TO MPOLECChl NMPOUCXOAsLLME, C YYETOM KpUTepust noaobus Ha KaxAoM KOHKpeTHOM ypoBHe, TB. C nomoulbto
MaTteMaTU4yeckoro MOAENMPOBaHMUS MPOLLECCOB 3/IEKTPOHHOW Teopuu MpPOBOAMMOCTM MeTanfoB, BbIABNEH W
3KCNepuMeHTanbHO NoATBepXAeH 3D deKT AnHamMmnyeckorn ceepxnposoanmoctn ACMA-KOPTIXK.

Bo3HMKaeT 3aKOHHbIM BOMPOC, a MpuyeM TyT AMHaAMMYecKas Aa elle CBEepXMnpoBOAMMOCTb, Aa O4YeHb MpoCTo,
a(pdekT MelicHepa, OTKpbITbIM ewe 1933 r., rnacuT, MarHUTHOE MOJle He MOXET TMPOHUKHYTb B Teso
CBepxnpoBoAHuKa. Mo-gpyroMy kak 6bl BbiTankmpaeT ero. [IMHammyeckasi - 3HAYMT MOCTOSHHO MOAMUTbIBaeMas
CTaTUYeCKUM 3apsiA0M OrPOMHOM HaMpsiXXeHHOCTU, 6bICTpO-Bpallatollerocs Tefa ¢ BO3HMKALWMM TOKOM 60/1bLIOW
BENIMYMHbI, U Kak cneactsme CCMM (3akoH Buo-CaBapa), v ectb nogobue cBepxnpoBogHuka. Kak M3BECTHO
npupoaa He TepnuT aHoOManui, TeM 6onee Ha reoMarHUTHOM coHe. YcTaHoBNeH daKT ynpaBneHus Bapuauuen



CCMIM n Beca Bpallatollerocss mMeTaanumyeckoro Ttena (AMCK, KonbLo, poTop). Hy yem He Mpoao/KeHMe 3aKoHa
Apxumena, TO/IbKO KpUTEPUIA MIOTHOCTU Cpelbl U onepaTopbl C y4eToM B TB, KOHEYHO CBOM.

Sddexkt ACM-KOPTIK, BbISBMA BO3MOXHOCTb MOJSyYEHUS YMpaBisgeMoro CBEPXCUbHOrO CTaTMYecKoro
MarHuTHoro nong CCMIM ¢ MMKpoO- M Makpo napaMeTpamMn, Ha OCHOBE KOTOPbIX BMOJSIHE peasin3dyembl, MeyTbl
yenoBeyecTBa O MepeMelleHnn B MPOCTPAHCTBE, He 3aBUCMMOM OT cpefbl, W MosayyeHus nboro KonuyecTsa
3HEeprun, He 3aBMCMMOro OT MeCTa B NMPOCTPAHCTBE. 3BYYUT HEKOTOPbIM 06pa3oM CeHCaLuMOHHO.

JKkcnepuMeHTanbHO noaTeBepXaeHHoMY oTkpbiTUto ACM-KOPT3X 6onee 10 net, TpyAHOCTM C OMOBELUEHUEM
Hay4HoW o06LWecTBEHHOCTN, B OCHOBHOM 6aHanbHble, OTKPbITUE CAENAaHO He B aKaAeMUYeCcKMX CTeHax.
YBepeHHOCTb B Bbl6paHHOM HanpasneHun ocHoB «LW-C-T», peweHuns npobnem ACM, nonyyeHne CCM nons u
BO3MOXHOCTb MM YMNpaBnATb, noakpennseTr laTeHT Ha u3obperteHne N2 2127434 noa HaseaHweMm «Cnocob
onpeaeneHnsa abCoNOTHOrO ABMXEHUA Tesn, ABWUXYLWMXCSH PaBHOMEPHO W MpPSMONMHENHO B (BaKyyMme)»,
«PocnaTteHT» 10 mapta 1999 r. C.M. TuMOHUHY. MNMoaTeepxaeHne Teopun BTP B. Putua.

3HaMeHaTesIbHO, YTO Hallu COOTEYECTBEHHUKM
cotpyaHukn LIATU, C. K. bersses n A. M.
FandynmH, MatemaTMyeckum onucanu, Ha
OCHOBe ypaBHEHUN Haebe-Ctokca
CTaLMOHapHbIN cnnpanbHbIA BUXPb,
BC/IEICTBME YEro OTEYECTBEHHAs HayKa MMeeT
coBpeMeHHoe MaTeMaTnyeckoe
npeactasneHne o6 3BoAOLMM  CNMPAsIbHOrO
BUXPSA B maeanbHoMm rase (matepuansl LATU-
2001 r.)

KBWHTaCCEHUMSA, 3STUX HaAy4YHbIX B3rNns40B,
3ak/nyaeTcs B TOM, 4TO BO  BCex
nabopaTopHbIX cucTemax KoopAnHaT
(MHepuManbHbIX) — CKOPOCTb CBETa B BaKyyMe
3aBUCUT OT CKOPOCTU [ABWXEHUS WCTOYHMKA
cBeta. OHa MNOCTOsIHHA TONbKO B abCOMOTHO
HenoABWXHOW cucteMe koopawnHaT (AHCK), a
3BOJIOLMA CMUPANbHOr0 BUXPS B UAeanbHOM
E-rase, gaet noyTu nonHoe npeacTaBiieHne o
CYLLECTBOBAHUU KapTUHbI 3HTponuu ansa EMNT,
CkaxeM, XoTa Obl B Haweln ranaktuke. B
3aKJ/II0YEHMN, HYXHO OTAATb AO/IKHOE, YTo 6e3
Hayu4HbIX BO33peHUH, OTKPbITUN 2
9KCNEPUMEHTOB TaKMX BEINKUX MOABUXHUKOB,
kak O. Kunn, B. Puty, H. Tecna, B. Paccen, B.

®oTo0 2. ®parMeHT BUAEO LWay6eprep, A. LUoneHraysp, . UrHatbes, WU.
®OUANMOHEHKO, Halle OTKPLITUE HE COCTOAMOChH
6bl.

Kocmoc, nepexoaHble npoueccbl BbIrNSAST
dopMeHHO M NOAOBHO WM O4YeHb MOXOXW Ha
Tenepb YyXe BCEM MU3BECTHbIA «Kypbe3 JIM».
®oT10 1, n ®oTo 2.
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