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Uepa e 6ybuKu.

B.EKBUPBJINC
... Koe-xaxue sewyu, cyuecmeosamnue Komopuix Heib3s HU OOKA3AMb, HU CYeCMb 6EPOSMHbIM, HO
KOMopble UMEHHO 611a200apsi MOMY, 4mo baazodecmugvle 1 000pPOCoO8ecmHble 100U OMHOCIMCS
K HUM KAK K 4eMy-mo OelCmeumenbHo Cyuecmayiowemy, 4Yynv-4yms RPpUuOIUNCaromcs K
BO3MONCHOCIIU CYUWECMBOBAMb U POHCOAMBCAL.

I'T'ecce. Urpa B bucep

JleT ceMpb Ha3aa B OTHOM U3 MOCKOBCKHX MOoABAJIOB, I'’IC pasMeIlalaCb HCKAad TAMHCTBCHHAA
opraHusanus, caMu COTPYAHHUKHU KOTOpOﬁ TOJIKOM HC 3HAJIM, OTKYJa OHA B34JIaCh U KyJlda [IOTOM
HCYC3Jia, A BUACT CaMOC HACTOAIICC MPUBHUACHHC. Ho NPpUBUACHUC HC B AHTIMHCKOM AyXe —C
LCIISIMHU, ICUAJIBHBIMUA B3J0XaMHU U T.II., — a BIIOJIHC COBPCMCHHOC, 110 - HAYYHOMY
HA3bIBABHICCCA 3JICKTPOMATrHUTHBIM (baHTOMOM.

HEJI0 BbIJIO TAK,..

Jeno Obuo Tak. Ha 1abopaTopHOM CTOJIE HAXOAMIIACh XUTPOYMHAsI KaTYIIKa — IPOBOJIOYHAS
CIUpaJb JUAMETPOM OKOJIO 1 €M, CKpydeHHas B IPYTyIO CIIHPaIb THaAMETPOM OKOJIO 5 €M, a
3areM cBEpHYyTas B Oyonmuk-Top auamerpom okosio 30 em. Karymika Oblia moakiroueHa K
TeHEPATOPY HU3KOM YaCTOThI, a HaJl HEell, Ha BRICOTE MPHUMEPHO B TIOJIMETPA, ObLI 3aKpeIlIcH
JAaTYHK PUOOPA TS PETHCTPALIMH CJIA0BIX MIEPEMEHHBIX MATHUTHBIX MOJICH — TaK Ha3bIBa-
€MOro MHKpOTecJaMeTpa.

['eHeparop ObLT BKIIIOYEH, U HAa DKpaHE dJIEKTPOHHO-IIy4eBOI TpyOKH MHUKpOTECIaMeTpa
BUJIHEJIACh SIPKasi CHHYCOH/Ia, CBUICTEIBCTBYIOIAS O TOM, YTO IIEPEMEHHBIN TOK (C yacToTOU
okouio 30, HO HUKAK He ¢ ceTeBoil yactoroit — 50 '), mpoTekaromuii Mo KaTymke, mopoxKaaeT
Ha ee OCH MePEMEHHOE MarHUTHOE MoJje. Ecin 1aT4uK OTBOAMIM B CTOPOHY OT OCH KaTYIIKH, TO
curHaji ocnabeBal v, 3HAYHT, ISHCTBUTEIBHO CO3/aBajICs MATHUTHBIM ITOJIEM KPYTOBOTO TOKa,



MPOTEKAIOIIETO 10 KaTyIIKe, a He KAKUMHU-JIN00 TOCTOPOHHUMHM Napa3uTHBIMU HAaBOJIKAMHU Ha
MHKpOTeCJIaMeTp.

[Torom rereparop OTKIIIOYMIIN OT CETH, a KaTyIIKy — OT reHepatopa. 1 uto Bel qymaere?
SIpkasi CHHyCOHU/1a Ha SKpaHe AJIEKTPOHHO-Iy4eBOM TpyOKH MUKpOTECIaMeTpa He ucuesna, 1a U
BoOOIIE He M3MeHmnach! U, kak nmpexxne, curnan ocinadeBal, €Clid JaTYUK OTBOJUIN B CTOPOHY
OT OCH KaTyILKHU...

EcTecTBeHHO, 4TO IEPBBIM IEIIOM S 3alI0A03PUII KAKOE-TO MIEMEHTAPHOE XKYJIbHUYECTBO.
Ho, mpoBepuB 11emb, yoeauicss B TOM, UYTO MO KaTYIIKE TOK UATH HUKAK HE MOXKET; HUKAKUX Ke
MCTOYHHUKOB NEPEMEHHOTO MarHUTHOTO TIOJIsl C HECTAaHAAPTHOM YaCTOTON MOOIN30CTH HE OBLIO.

OTtkyna Toraa 6epetcst curnan? HaBepHoe, TYT Kakoe-TO >KyJIbHHYECTBO BBICOKOTO KJlacca,
noaymai . OJHaKo MHE PacTOJIKOBAJIH, YTO MEPE0 MHOM HAXOAUTCS AIEKTPOMarHUTHBIN
(aHTOM, TO €CTh KaK OblI IPU3PAK IEKTPOMATHUTHOTO 1oJisi. CyTH K€ 3TOTO SABJICHHUSI HUKTO MHE
OOBSICHUTH HE CMOT — JIECKaTh, CMOTPH U YJUBIISNCS.

Mauio toro. Jlanee s ycislman o BOBce YK (paHTacTUYEeCKUX Benlax. Jleckars, eciu Tenepb
OCTOPOKHEHBKO yOpaTh CO CTOJIa cCaMy KaTyIIKY, TO (paHTOM He TOJBKO HE UCUYE3HET, HO
OCTAHETCs Ha IPEKHEM MecTe — TaM, IAe 3apoamwics. 1 MoxeT cylecTBoBaTh, IOCTEIIEHHO
ocnabeBas, /10 IBYX cyToK. [IpaBaa, MeHs mpexynpeauiv, 4To STOT ONBIT HEe BCera yaercs, a
CaMO JIEKTPOMAarHUTHOE PUBUACHHUE OKA3bIBAETCS JOBOJIBHO IITJIMBBIM — €r0 MOXKHO
YHUYTOXXHUTD IEKTPHUECKUM Pa3psiioM, IPOU3BEACHHBIM OOJIM30CTH, @ MOKHO U IIPOCTO
CMaxHYTb CO CTOJIA PYKOM.

3TOro 5 y’Ke BRIHECTH He cMor. HezaMeTHO 1mojkaB IjieyamMy U COXpaHUB OJiarokenaTeabHyro
YABIOKY (XOTSI OYE€HB XOTEJIOCh MOKPYTUTh MAIIBLEM Y BUCKA), S PETUPOBAJICS, HE JIOXKIABIIUCH
OKOHYaHHUS IEMOHCTPALUHU TOTO, YETO HE MOXKET ObITh, IOTOMY YTO HE MOXKET ObITh HUKOT/A.

U 1o cux nmop riayboKo coxkasero, YT0 He IPOSIBIII TOT/1a HEMHOTO OOJIbIle TEPIICHUS U
J000IBITCTBA.

FEOMETPUA JJIEKTPOMAIrHETU3MA

51 He IOBEPHII B CYIIIECTBOBAHUE 3JICKTPOMArHUTHOTO (DAHTOMA, XOTS M BUICI €T0 (€CIIi MOXKHO
TaK CKa3aTh O HEBUJIUMOM IPUBUICHUN) COOCTBEHHBIMHU T1a3aMu. OJHAKO U3JTydaTesin
TOPOUIATEHON (POPMBI MEHS YK€ TABHO MHTEPECOBAIIA KaK BO3MOXHBIC UCTOUYHUKH
ACHMMETPUYHBIX JICKTPOMArHUTHBIX TOJICH: 51 IPeoiaral, 4To TaKue MOJis JOJDKHBI 00J1a1aTh
MOBBIIICHHOM OMOJOrHYeCKON aKTUBHOCTBIO (CM. « XHMHIO M Ku3Hb», 1980, Ne 12, ¢. 81—87),
1 XOTeJI IPOBEPUTH 3TO MPEAINOJIOKEHUE FIKCIIEPUMEHTANIBHO. A TIOTOMY MOMPOCKUI 3HAKOMOTO
¢u3uka, kauauaara gusnko-matemarnyeckux Hayk H.E.HeBecckoro, corpynnuka MHcTuTyTa
teopetnueckux npobiaem AH CCCP, paccuntarh — Kakoil 10/bKHA ObITh KOHPHUTypanus
AJIEKTPOMATHUTHBIX IMOJIEH, CO3/1ABAEMbIX U3JIy4aTEISIMH TUIIA MYJIbTUCITHPATICH.

PacueTsl 3T HET CMBICIA 3/1eCh MPUBOANUTH (OHHM OMYOJMKOBAHBI B KYpHAJIC;
«AnextpuyectBo», 1993, Ne 12, ¢. 49—52), a kauecTBEHHYIO KAPTUHY MOXKHO MOJTYYHUT,
MPOCTO UCXOJS U3 CHMMETPUH YpaBHEHUI MakcBeIlia, OMUCHIBAIOIIUX AJIEKTPOMATHUTHBIE SIB-
JieHus (cm. kHuay WU.C.)Kenydeea «Cummempusi u eé npusioxxeHusi», Amomu3dam, 1976, ¢.246).

Ecnu o xonbiieoOpazHoMy MPOBOJAHUKY TEUET TOK, TO BOKPYT ATOTO KOJIbIAa BOSHUKAET
MarHUTHOE TI0JI€, BCE CUJIOBBIE IMHUU KOTOPOTO 3aMKHYTBI CaMU Ha ce0s, He UMEIOT HU Hayaa,
HM KOHI[A ¥ [TO3TOMY M300paxkaroTcs 0e3 cTpeiok (HanpsKeHHOCTh MarHUTHOTO moiast H — ecth
aKCHAJIbHBIN BEKTOP); €CJIM TOK MEHSIET CBOC HAMPABJICHUE C YaCTOTOM (0, TO HA OCH KOJIbIIA
OyzeT Ha0JII0IaThCs IEPEMEHHOE MarHUTHOE 1oJie (puc. 1 a), a B ero miockoCTH BO BCe
CTOPOHBI CTAHET PACIIPOCTPAHATHCS HIEKTPOMATHUTHOE H3ITyYCHHE C JTTMHOMN BOJIHBI A=C/® , T/1¢
C — CKOPOCTh CBETa B BaKyyMe. Takoe KOJIbIIO MOKHO CUMTATh IIEPBUYHBIM 3JIEMEHTOM, U3
KOTOPOTO MOXHO CTPOUTH TOPOUJAIBHBIE H3TydaTeH 000 CI0KHOCTH; TTOITOMY ISt
yno6cTBa OyeM Ha3bIBaTh TAKOE KOJIBIIO TOPOM IIEPBOTO MOPSIAKA, WIH 1-TopoMm.

N3 oguHakoBbIX 1-TOPOB, TO €CTh MPOCTO MPOBOASIIUX KOJIEL, 0 KOTOPHIM CHHXPOHHO U
cuH(pa3HO TEUEeT MePEMEHHBINA TOK OJJMHAKOBOW YaCTOTHI, MOKHO COOpaTh, KaK U3 JAeTaneit
JETCKOTO KOHCTPYKTOPA, TOP BTOPOTO MOPSIIKA, UK 2-Top. BHYTpH Takoro, yxe HacTOSIIETo,



Topa OyaeT BO3HUKATh U HCUE3aTh KOJIBIIE0Opa3HOe MarHUTHOE TOJIE, @ CHAPYKH —
HEPEMEHHOE NIEKTPUUECKOE TOJIE C TOMH K€ 4acTOTOi, HO co c¢ABUroM no dase Ha * 7t/2. Tpu
ATOM CYIIECTBEHHO, YTO BCE CUJIOBBIC JIMHUM BHELTHETO 3JIEKTPUYECKOTO MOJISI 2-TOpa
OKa3bIBAIOTCS

Puc.1 Puc.2

1

Dnekmpuueckue u MaZHUmMHbLE RO MOPOUOAILHBIX UYUAMENell PA3IUYHOU CHeneHU
CllodHCHOCMU

a — mopa nepeozo nopaoka (1-mopa),

0 — mopa émopozo nopaoka (2-mopa),

6 — mopa mpemovezo nopaoxa(3-mopa).

Inekmpuueckoe none 0603HAUEHO KPACHBIM, MAZHUMHOE — CUHUM UEEMOM

2



Ilpunyun nocmpoenusn npocmeiiuiezo 06yMepPHO20 hpakmana — cmpyKmypol, 8 KOMopoi
camoe 60abUI0€ HEOMIIUUUMO O CAMO20 MATLO20

Puc.3 Puc.4

3

dnexmpuyueckue u MacHUMHbLE NOJIA CRUPATLHBIX MOPOUOATIBHBIX UTTYYaAmelen:
a — cnupanu émopozo nopaoka (1,2-mopa),

0 — cnupanu mpemwezo nopsoka (1,2,3-mopa),

B cnupansx mpemuvezo u 601ee b1cOK020 ROPAOKOB 603MOICHO 00pA308aAHUE
INEKMPOMAZHUMHBIX PAHMOMO8

3aMKHYTBIMHU CaMH Ha ce0s1, T0J0OHO CHIIOBBIM JIMHUSM MarHUTHOTO noJist 1-topa (puc. 1 6), HO
U300paKAIOTCS CTPENIKaMu (HAPSDKEHHOCTD JIEKTPUYECKOTO T0JIst E- ecTh MoJsipHBbIil BEKTOP).
Teneps ecnu U3 2-TOPOB CIIOKHUTH TOP CIEAYIOIIETO Mopsaka — 3-Top (Tak cka3arb, CynmepTop),
TO BHYTPH 00pa3yromux ero 1-ropoB OyJeT ¢ 4acTOTOH ¢ BO3HUKATH M UCUE3aTh
KOJIbIIE00pa3HOE MarHUTHOE TI0JI€, BHYTPH 2-TOPOB — KOJIBIIE0OPa3HOE AIEKTPHIECKOE TI0JIE CO
cIBUTOM 110 (ha3e Ha * 7/2, a CHapyH 2-TOpa — BHOBb MarHUTHOE I10JIe, COBIAIAIOMIEE 110
¢aze ¢ MarHuTHBIM TI0JIeM 1-topa (puc. 1 B).

HeBecckwuit 00paTii BHUMaHUE HAa 0YE€Hb HHTEPECHYIO OCOOCHHOCTh TAKMX CIIOKHBIX TOPOB:
IPH [IEpexoie OT TOPa OAHOTO MOPSAKA K TOPY CIEAYIONIEro MOpsAAKa BHEIIHEE MarHUTHOE I10JIe



H  kaxzplii pa3 3aMeHseTCs 2JIEKTpUUECKUM mojieM E 1 HaobopoT, 0Opasys
nocnenoBarensHoctb H 1—E ; > H 3 — ... > H 2041+ E 2ne2 + H 2043 — ..., B KOTOpOI N
MOJKET BO3pacTarh OT HyIs 0 GeckoHeyHocTH. [Iprdem kaxbii pas mepexox ot H k E - u ot
E ¥ H MOXHO Mpou3BeCTH COBEPIICHHO OTHOTHITHBIMH MOICTAHOBKAMHU B YPABHEHHUS, OITH-
CBIBAIOLIME ITH TIOJIA.

NHaye roBops, 0CIe10BaTENbHOCT OJHOTUITHO YCIOKHAIOIIUXCS TOPOUJAIBHBIX
TeOMETPUYECKUX KOHCTPYKIMIA U KOH(UTYpAIHs TeHEPUPYEMBIX UMH 3JI€KTPOMAarHUTHBIX
noJiei 00pa3yroT HEeKYyI0 MaTeMaTHYECKYIO PEKYPCHUIO, CBHIETEILCTBYIOIIYIO O SIBHOH CBS3H
ypaBHeHuii MakcBeJuIa ¢ YMCTOM reoMeTpreil. A UMEHHO, ITOCKOJIBKY YpaBHEHMsI MakcBeiia
WHBapHUaHTHBI OTHOCUTENHHO NpeoOpazoBanmii JlopeHua, a Te, B CBOIO 04Yepeib, JekKaT B OCHOBE
TEOpUH OTHOCHUTEIBHOCTH, OOHAPY)KEHHAs! 3aKOHOMEPHOCTD YKa3bIBAET Ha TO, UTO
NPOCTPAHCTBO-BPEMs UMEET Ty K€ CaMyl0 T€OMETPHUIO, 4TO U N-TOP, B KOTOPOM N —> 00,
Taxoii N-Top o0nagaer 0THOK OYEHb HHTEPECHON 0COOCHHOCTBIO: €T JI00asi CKOJIb YIoJIHO
MaJiasi YaCTh COBEPIICHHO HEOTIMYUMA OT €T K€ JIF0OOH CKOJIb YroAaHO OonbIoif yactu. Takue
CaMOTI0I00HBIE CTPYKTYPHI (TO €CTh CTPYKTYpPBI, B KOTOPBIX YaCTh BCETJa PABHA LIEIIOMY)
Ha3bIBAIOTCA (PPAKTATHHBIMHU U CAMOIPOU3BOJIBLHO BOSHUKAIOT B XO/I€ MPOIIECCOB CaMOM
pa3nuyHON (PU3NUECKON MPHUPObI — OyIb TO pa3psii MOJHUH WIH (POPMUPOBAHNE KPOHBI
Jiepesa.

[TpuHIMT TOCTPOEHUS MPOCTEHIIETr0 IByMEPHOTO (paKTaia NoKa3aH Ha PHUC. 2; TaK XKe
CTPOSTCS M TpeXMepHbIe (hpaKTaibl TUIA KaHala JIMHEWHOW MOJTHMM WM KPOHBI AepeBa. Ho
N-TOp IpeACTaBiIsieT COOOH, MO-BUAUMOMY, €AMHCTBEHHO BO3MOXKHBIM TpeXMEpHBIH (pakTai,
0e3 ocTaTKa 3anoJHAIOMUN MPOCTPAHCTBO TAKUM 00pa30oM, YTO B HEM HE BO3HUKAET
HEOJHOPOJAHOCTEN WM BBIICICHHBIX HAIIPaBJICHUMN.

MAKCBEJLI JAET «TOBPO»

Bce 310, Tak cka3aThb, yncTas Teopusl. A IPAKTUYECKU MBI MOXKEM M3TOTOBUTH
TOPOMIAIBHBINA U3TydaTelNb JII000T0 MOPsIKa, TOJIBKO CKPYTUB €ro U3 OJHOTO LIEJI0T0 KycKa
MIPOBO/JIA, KOHIIBI KOTOPOTO MOAKIIOYEHBI K HCTOYHUKY ITepeMEeHHOro Toka. [Toatomy
3IIEKTPOMATrHUTHOE TI0JIE TOpa KaXKAOTO CIEAYIOLIEro Mopsiika OyIeT HaKIaAbIBaThCs Ha M0JIe
TOpa MPEAbIIYLIETO MOPSIKA.

Tak, mpoBoJIOYHAs crIUpalb, CBEpHYTas B 2-TOP, CO3/aCT I0JIe, COUETaroIee B cede
0co0eHHOCTH 1oJIeH 1-1 2-TopoB, NOCKONIBKY 1-Topsbl, 00pasyromue 2-Top, COSMHEHBI MEXTY
co0oii (puc. 3 a); B CBSI3M C ITUM TaKylO CIUPaIb yCIOBUMCS Ha3biBaTh 1,2-Topom. Coort-
BETCTBEHHO, U3TOTOBJICHHBII U3 MMPOBOJIOKU 3-TOP CO3/1ACT JIEKTPOMArHUTHOE TOJIE,
coderaromiee B cebe 0co0eHHOCTH moJieit 1-, 2- u 3-TopoB (puc. 3 #), u ero OyaeM Ha3bIBaTh
1,2,3-topom. U tak nanee.

Karymika, KOTOpYyI0 MHE IEMOHCTPUPOBAIN M B KOTOPOH BO3HHUKAJ MPU3PAK JIEKTPO-
MarHWTHOTO TOJIs, KaK pa3 U mpejcTasisuia coboit 1,2,3-Top, 1B Hell MOTJIM BO3HUKATD
nepemennbie E u H ¢ 3aMKHYTBHIMU CHJIOBBIMH JIMHUSAMH, H300PaKCHHBIMU Ha PHUC. 3 0. DTO 1
pelaer 3arajiky 3JeKTpOMarHUTHOTO (paHTOMa.

CoriacHO 3aKOHY 3JIEKTPOMArHUTHOW MHAYKIMU, yMeHbiieHne H  compoBoxmaercs
Bo3pacranueM E 1 Ha060poT co caBurom o dasze Ha + 7t/2. B 00bIYHO# 3I€KTPOMAr HUTHOM
BoJiHe BekTopbl E v H  mepreH MKy IsipHBL IPYT APYTY, U MOTOMY IO TPSIMOH,
HEePIEHANKYISPHOM TIIOCKOCTH, B KOTOpo# jexar E u H |, mepeHoCHTCS SlIeKTpOMAarHuTHAst
SHEPrHsl, INIOTHOCTh MOTOKA KOTOPOH (TO €CTh KOJMYECTBO SHEPTUH, IIEPSHOCUMOH 3a SANHHILY
BpPEMEHH yepe3 eaunuily mmomaau) pasia P = E - H |, roe P — nosspHblil BEKTOP,
Ha3biBaeMblil BekTopoM [lofinTuHra (puc. 4 a).

B ominuue ot 1-Topa, 1,2-TOp MOXET CyIIECTBOBATh B «JIEBOI» U «IIpaBoii» (opmax,
OTIMYAIOIIMXCA APYT OT APYyra TOJIBKO Kak MPEeAMET U ero OTpakeHue B 3epkaie. A Bot 1,2,3-



TOP CHOCOOEH CYIIECTBOBATh B YEThIpeX (hopMax, 1B U3 KOTOPHIX COBEPIICHHO Pa3IHyHbl,
MOTOMY YTO WX HEBO3MOXHO COBMECTHUTH APYT C APYrOM JaxKe IIyTeM OTPa)KeHUs B 3epKajie.

JleticTBuTenbHO, 1,2,3-TOpP MOKHO M3TOTOBUTH JBYMSI IPUHIMITUATBHO Pa3IMYHBIMU
CIIOCO0aMU: CBEPHYB JIEBYIO IPOBOJIOYHYIO CITUPAJb B JIEBBIN CyrepTop (MM MpaByro CIUPAIb B
MPaBbIii CYIIEPTOP) WIIH K€ CBEPHYB JICBYIO CITUPAJIb B IPABbIi CynepTop (MK MPaByO CIHPAb
B JIEBBIU cynepTop). Pa3nudme Mex 1y JIeBO-JIEBBIM U JICBO-IIPABbIM (@ TaKKe MPaBO-IIPAaBbIM
NPaBO-JIEBBIM) CyEPTOPAMHU MOXKHO OOHAPYKUTH MIPU TIEPBOH JKE MOTBITKE H3TOTOBUTH UX U3
MIPOBOJIOKH JIEBO-TIPABBIN U MPaBo-JIeBbIi 1,2,3-TOpbI Kak ObI CaMU CTPEMSITCS CBEPHYTHCS U3
JIeBBIX U NPaBbIX 1,2-TOPOB; B OTIIMYKE OT 3TOTO, JICBO-JIEBBIM U IpaBo-MpaBblil 1,2,3-Topsl
aKTHUBHO COIPOTHBIIIOTCS CBOEMY CO3/IaHHIO, OYKBAJILHO BBIPHIBASACH U3 PYK, TO €CTh CTPEMSICh
npuaTh cedbe KOHPUrypamnuo ¢ MUHUMAIbHBIM 3aI1acoOM CBOOOTHON YHEPTHUH.

Ecmu cyneprop He60IbIIOT0 pa3Mepa MOIKIIOUYUTE K TeHEPaTOpy HU3KOM 4acTOThI, TO B
CPaBHEHHH C JTTMHOM M3ITy4aeMbIX UM 3JEKTPOMArHUTHBIX BOJH CaM HU3Ty4aTeslb MOYKHO
CUMTATh MPAKTUYECKH TOUCUHBIM. Tak, pa3mep cynepTopa, KOTOPbIH s BUIET B IMO/ABAJE,
OTHOCHJICS K JUIMHE BOJIHBI IPUMEPHO TaK XK€, KaK pa3Mep MOJIEKYIIbl CpeTHE BETUUNHBI K
IMaMeTpy LIapuKa OT NUHT-TIOHTa. [103TOMY JUTsl TAKOTO TOpa 3aKOHBI 3JEKTPOMArHUTHON
MHAYKIIMH OCTaHYTCS HEM3MEHHBIMH, HO B 3aBUCHMOCTH OT TOT'O, IMEEM JIU MBI JIEJIO C JIeBO-
JICBBIM WJIX JICBO-TIPaBbIM (PaBHO KaK IPaBO-TIPABbIM WIIU MPABO-JICBBIM) CYIIEPTOPAMH, CIBUT
¢a3 mexxny E u H Moxer coctaBisars 1160 + a/2, mubo — /2. U o1o pemaer Bee. Ecnu capur
¢a3 TakoB, uro Bektopsl E 1 H UMeEIOT Ty ke caMyio B3aUMHYIO OPHEHTAI[HIO, YTO M B
OOBIYHOH JIEKTPOMArHUTHOW BOJIHE, TO SHEPTHs, IIOJBOIUMAs K CyEpTOpY, OyAeT OOBIYHBIM
o0pa3oM paccenBaTbesi. Ho eciiu ux B3auMHast opueHTalus (3a1aBacMasi TeOMeTpuei
U3JTy4aTesst) OKaXEeTCs IPOTHBOIIOJIOKHOM, TO paccesHUsI SHEPTUH IPOUCXOAUTH HE OYIET: BEK-
top IloiiHTHHTA CBEpHETCS B KOJIBIIO, 3aMKHETCsl caM Ha ceOs (puc. 4 6). B pe3ynbrare
SHEPTrHUs, MOABOJMMAs K CYyNIEpTOPY, CTAHET HAKAIIMBATHCSA U 0OpPETET CIIOCOOHOCTD
CYIIIECTBOBATh aBTOHOMHO, IOMHMO YK€ He HY>KHOTO el u3imy4arens. To eCTh B BUJIE 3JIEK-
TPOMArHUTHOTO (paHTOMA, TIOJJOOHOTO HEBUMMOH IAPOBON MOJIHHU.

To, 4TO 5 BUAEN B NOABAJIE U CYEN KAKUM-TO HALyBaTEIbCTBOM, JEHCTBUTEIBLHO MOTIJIO
MPOUCXOTUTH U OBUIO IEMOHCTpAIMEe yauBUTEIbHOTO pusnueckoro 3¢ pexral BoT yx, kak
TOBOPUTCS, HUKOTJ[a HE TOBOPH «HUKOTJIa»...

OJIA, MOJIEKY.JIbI, 3BE3/1bI

CaMoe yAMBUTENBHOE B 3TON UCTOPUH 3aKJIFOYANIOCH, TIOXKAIYH, B TOM, UTO HU B MOMEHT
JEMOHCTpPALIUK SKCIIEPUMEHTA 51 HE BUJIEN €r0 aBTOPa, HU IIOTOM HE CMOT €ro pasbIicKaTh. 1 He
HAIlleJT HU OJJHOH MyOIMKaluuy Ha 3Ty TEMY.

MHe MOoryT BO3pa3HUTh — JIeCKaTh, paboTy 3acekperuinn. Yépra ¢ nBal 3acekpeunBaror
TOJIBKO TO, HA YTO JAIOT JICHbI'H, & ACHBIU JAI0T TOJBKO Ha TO, YTO XOTS OBl OTAAJIEHHO MTOX0XKE
Ha MpaBay. A Ha YTO TIOX0Xe MPUBUJICHHUE, XOTA ObI U dJIEKTpoMarHuTHoe? Bo BeskoM cirydae, s
HE pa3 pacckasbiBall 00 3ToM 3 dexTe Ppru3nkam, MBICIALIIM BIIOJIHE Henpens3sTo. Y uro xe?
Moii pacckas He BCTpeyall 1ake BEXKIMBOIO UHTEpeca. ..

OnHoO BpeMst MHE OYEHb XOTEJIOCh BOCIIPOU3BECTH U CAMOMY U3YUUTh IPQEKT 3IEKTPO-
MarHuTHoro ¢anroma. OHAKO OT 3TON MBICIH OBICTPO MPHUIIIOCH OTKA3aThC UMEHHO H3-32
OTCYTCTBHUS JICHET, HEOOXOIMMBIX ISl Cephe3HON MOCTaHOBKU paboThl. Bee, uTo s caenan, —
3TO U3TOTOBMJI HECKOJIBKO CYIIEPTOPOB, OJMH U3 KOTOPHIX BBl MOXKETE BUJCTh Ha GoTorpaduu B
Hayase CTaTbu. IT0, COOCTBEHHO, TOBOPS, JaXKe HE CyIep-, a CBepXcynep-Top, TO eCTh
CIHMpPaJIbHBINA TOP YETBEPTOro nopsaka, wiu 1,2,3,4-top.

C xakoil 1enbio s yBeIHuuI nopsaok topa? Mues 6puia goctarouHo npo3payHoid. [Ipu
OTIpeIeTICHHON KOH(PHUTYpaluy U3ydaTens (CKopee BCero, JeB0-J1eB0-1eB0ii Wil MPaBo-
NPaBo-NPaBoii) B HEM JO0JDKHBI BOSHUKHYTH JIBA B3aMMHO TIEPIICHIUKYISPHBIX CaMOTIOAIEP-
’KHBAIOIIMXCS KOJIBIIEBBIX MOTOKA AJIEKTPOMArHUTHOM SHEprun (puc. 4 B) CO CTPYKTYpOi
arieMeHTa (PU3NYECKOT0 BaKyyMa, 00pa3yIoierocs Npyu aHHUTHIISIIH JIEKTPOH-TIO3UTPOHHOM



napbl — ncepaockamsipa Z = E -H  (puc.5); moapoGHee 06 3TOM MOXKHO MPOYECTh B MOEM
cTarbe, OnyoJuKoBaHHOM B «Poccuiickom xumuueckoMm xkypHaie» (1994, 1.38, Ne6,¢.107-
117).

Puc.5

S

5

B pezynomame annucunayuu 3neKmpoH-no3umponHoll RApbl MAcca NOKOA NPespauiaemcs é
INEKMPOMAZHUMHOE U3TYYEHUE; HO NOCKOTILKY IIeKMPOH U NO3UMPOH 001a0al0n CRUHOM
S, a maksice MaZHUMHBIM U INEKMPUUECKUM _ OUROTbHbIMU MOMenmamu M u D
onpeoeeHHbIM 00PaA30M OPUEHMUPOCAHHBIMU OMHOCUMEIbHO OPYy2 0py2a, mo mam, 20e
NPOU3OWINA AHHUSUNIAYUA, OCHIAEMCA eule U 0e33apa0060e I1eKMmpPOMAZHUMHOe noie

Z=E ‘H , umerowee pazmepnocns n10mHOCIMU NOMOKA IHEPIUU

ITo MouM cooOpaXkeHHsIM, TaKOK AIEKTPOMArHUTHBIN (PaHTOM JI0JDKEH ObLT 001a1aTh He
TOJIBKO TMOBBIIIEHHON YCTOMYNBOCTBIO, HO M CIOCOOHOCTHIO YepaTh U3 BHEIIHEH Cpelibl Ty
caMmyro SHepruto, Onaronaps kotopoii, cornacHo H.A.Ko3bipeBy, cBeTsT 3B€3/1bI (CM. «XMMHIO
1 KU3Hb», 1994, Ne 7, ¢.9—17) u koTOpasi CIAY>KUT JABIKYIICH CUIION BCEX MPOIIECCOB
camoopranuzaiuu Bemecta. (Kcratu, koH(Uryparms 31eKTPOMarHUTHBIX MOJICH, BOSHUKAIO-
IIMX B CBEPXCYNepTope, OUYeHb MOX0Ka Ha KOH(PUTYpAIHIO MOJIeH, CO3aBaeMBbIX JIIS
yIepKaHus IUIa3Mbl B CTEIIapaTOpPax — YCTaHOBKAX JUIsl H3YyYCHUS TEPMOSICPHOTO CHHTE3A.)
A KorJa s rmoxaszajl CBepXCynepTop 3HaKOMOMY OHOJIOTY M CITPOCHII €r0, Ha UTO 3TO IMOX0XKE, OH
BOCKJIMKHYJI: Jia 3TO K€ Moenb Mosekyisl JHK!

Bort Takas nmomnydaetcs urpa B OyOJIUKH-TOPBHL. ..
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