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[Ipexne, yeM s  Hayal MOW MCCJIEAOBaHUA S HUYEro HE 3HAI 00
AJIIEKTPUYECTBE.
EnuncTBeHHas Belb, KOTOPYIO S 3HAJI TOYHO, OBLIO TO, YTO HUKTO HE 3HAET, UYTO
TaKOE€ JICKTPUIECTBO.

Urak, s myman, 4rto s cOOMpParOCh OOHAPYKHUTh, TTOUYEMY HUKTO ITOTO HE
3HaeT. Sl cuuTan, 4To eCiu SJIEKTPUYECTBO MCIOJIB3YETCS, U UM YIPABISIOT YXKe
Oonee crta J€T, W y4YeHble HE 3HAIOT YTO 3TO TaKOe, TO B 3TOM €CTh YTO-TO
HerpaBuiIbHOE. Sl 00HAPYKWII, YTO UCCIIENOBATEIN OBLITN BBEIACHBI B 320y KICHUE
HEBEPHBIMHU KHUTAMH, ¥ OJJHOCTOPOHHUMHU MHCTPYMCHTAMH.

BoapT™mMeTpsl W ammepMmeTpbl 3TO BCE OJHOCTOPOHHME Npubopsl. OHU
MTOKA3bIBAIOT MapaMeTpbl TOKA, KOTOPBIM HA3bIBAETCS B KHHUIAaX MOJIOKUTEIbHBIM
ANEKTPUYECTBOM, HO HUKOT/Ia HE MOKAa3bIBAIOT OTPULATEIBLHOE AIEKTPUYECTBO.

Teneps BbI BUANTE, YTO MTOJIOBUHA JIEKTPUYECTBA OCTACTCS HE3aMEYECHHBIM !
Ecnu Obl nccienoBaTesn MCMONb30BAIN TO K€ TUI OOOpPYNOBaHUS, YTO U 5 JJIs
J€MOHCTpPALIMA MAarHUTHOT'O TOKAa, OHU JIOJKHBI ObUIM OOHApYKUTh, YEM HA CAMOM
JIeJI€ SABJIETCS DJIEKTPUUYECTBO.
[TonoxkurenbHOE 3MEKTPUIECTBO (GOPMUPYETCS MOTOKAMU €IMHUYHBIX MarHUTOB
CEBEpHOIr0 MOJIOCA, U OTPULATENIBHOE AJIEKTPUUYECTBO (OPMHUPYETCS MOTOKAMU
€AMHUYHBIX MAarHUTOB FO’KHOTO MOJIFOCA.

OHu 00pa3yloT 1Ba INOTOKA - OAWH JBHIKETCS C BBICOKOH CKOpPOCTBIO
HaBCTpeYy JpPyroMy, B3aHMMHO 3aKPYUYMBAasICh BIIPABO.

ITIpOTOHBI U 2JIEKTPOHBI - BBl YBEPEHBI, UTO OHU HE SIBIIAKOTCS CEBEPHBIMU U

FO’)KHBIMU €JUHUYHBIMUA MarHuTamMu?

Ecnu Mbl nMeeM 4T0o-HUOY1b, MBI JOJIKHBI IOKa3aTh, YTO Y HAC 3TO €CTh.

MOKa3aTh UCTOYHUK, OTKYAa 3TO UCXOJUT, U IOKa3aTh, KaK BELb (YHKIIMOHUPYET.
MBI MOXEM HAaUTH KOHILICHTPUPOBAHHBIC CEBEPHBIE U IOJKHBIC EIUHUYHBIC
MAar"HuThl B 3eMJI€, B METaJLIIE.

[Tpumensist MeTasu1, Mbl MOKEM MPOJAEMOHCTPUPOBATH, YTO CBOOOIHBIE
€IUHUYHBIE MarHuThl LUPKYJIUPYIOT B 3eMile. B ceBepHOM mosylnapuu, 10KHbBIE
€AVHUYHBIE MArHUTBI IOJHUMAIOTCS BBEPX, 4 CEBEPHBIC
MarHuThl CITyCKAIOTCS BHU3. DTH, CBOOOAHO LHUPKYIUPYIOLIUE CEBEPHBIE U FOXKHBIE
MArHuThl, SBJISIOTCA CTPOUTEIBHBIM MAaTepuajJoM JJIsi MAarHUTHOIO MeTajuia,
KOTOPBIN Mbl HAXOJIUM B 3E€MJIE.

DTO MOKa3bIBAET, YTO CEBEPHBIC U FOXKHBIE €AMHUYHBIE MArHUTHI SIBIISIOTCS
peanbHBIMU CO3JATENISIMUA aTOMa, & HE IIPOTOHBI U DJIEKTPOHBL. S ymMaro ceBepHbIE



U I0’KHbIE €JMHUYHbIE MAaTHUTHI JBUXKYTCS IO OpOUTE, BOKPYT OOIIEH CepALleBUHbI
B aToMe, TeM e o0pa3oM, KaKk OHHU JBIXKYTCA 1O OpOMUTE BOKPYT OOIIei
CepIICBUHBI, B XpaHHUTENE BEYHOTO JBIKEHHUS, KOTOPBIA s CMacTepui.
EnuncTtBeHHOE paszivune B TOM, YTO aTOM HMEET HEOOJbIIyI0 OpouTy, a
XpaHUTEIb BEYHOT'O JABM)KEHUSI HAMHOTO OOJIBIIIYIO0 OpOUTY.

51 HuKOr/1a HE BUJEN aTOM, HO CUMTAl0, UTO COBPEMEHHBIE MPEICTABICHUS O
CTpYKType atoMa HeBepHbl. OH J0KEH H300pa)xaThCsi KaK COCTaBHAs 4YacThb
3eMJIn M3-32 TOrO, 4YTO aTOM SBJISIETCS YacThlO 3€MJIM. 3eMilsl HMMEET JBa
MarHUTHBIX MOJ0CA. JTO 03HAYAET, YTO KaXABIH IOJIOC OJAMHAKOBO IPUTATUBACT
U OTTAJIKMBAET, TaK YTO YJEPKUBAET YaCTH 3€MJIM BMECTE, U TaK K€ KaKJIbli aTOM
JOJDKEH MMETh JiBa moistoca. B 3ToM ciaywyae obe cuibl, KOTOPbIMU 00JaiatoT
MarHMTHbIE MOJIIOCHI, JOJDKHBI JIBUTAThCsl BOKPYT OOILEro siapa (Sapo MOrJo Obl
OBITh YacTULIEH COJIHEYHOTrO CBeTa). Eciau mojsoBuHA CHII, KOTOpPbIE CO3/1al0T aToM,
HaxXOJUTCS B AJIpe, a Ipyras MOJIOBUHA JBUYKETCS BOKPYT sAJipa TO B 3TOM Cllydae
aTOM HE MOr Obl MPUCOEAMHATBHCS K JIPYTMM aroMaM, 4ToObl 0Opa3oBbIBaTh
MeTasul, KOTOPbIA MOT OBl UMETh JIBa MATHUTHBIX MONIOCA. Sl yBEpeH, 4TO eciau Obl
NPEANPUUMYMBBIN YEJIOBEK IPOAHAIM3UPOBA] MArHUTHBIM METaal  KOTOPBIU
JIOOBIT W3 3€MJIM, OH JOJDKEH ObLI OOHApyX uTh, YTO METall HE COCTOMUT U3
IPOTOHOB U 3JIEKTPOHOB, & U3 CEBEPHBIX U FOKHBIX €AMHUYHBIX MAarHUTOB.

S gymaro 4TO TE, KTO HCKIIOYAIOT MAarHUThl NPH HU3YYEHHH BELIECTB
KOTOpBIE COJEpKaTbCs B 3emile, ommubarorcs. Ecin Bbl XOTUTE YBHJIETh Kak
CEBEpPHBIE M IOXKHBIE €JIMHUYHBIE MAarHUThl COKPAILAIOT MYCKYJIbI, HPOBEIUTE
cienyromuil onbiT. COENMHUTE KaXIblii KOHEI MYCKyJa CBEXKEW Yepenaxu C
KJIeMMaMu 0atapeu, U Bbl YBUIAUTE KaK MYCKYJIbl COKPAIAIOTCS.

DTOT OMBIT /JIsi OMOJIOTOB.

Sl Mory BuaeTh XpoMOCOMBI 0e3 Mukpockoma. UYToObl UX YBUAETH 5
3aKphIBAIO IJ1a3a, M 3aTE€M sl OTKPHIBAIO OJWH TJia3 HEMHOIO, YTOOBI BUAECTh CUHEE
He00. Uepe3 HEKOTOpOoe BpeMsI s BUXKY CBSI3KH IIETIOUEK IJIABAOIIUX B KUJIKOCTH B
MoeM Tiazy. HekoTopblie CBA3KH Lienovek, Oosee JIMHHbIE, ueM apyrue. Haubomnee
JUIMHHBIC 1€MW CKJIAJIBIBAIOTCA B HEPETYJSIPHBIE (OPMBI U MEXKYy HECKOJbKUMU
[IENOYKaMU B CBSI3KE€ €CTh OOJbIas IENoYka, a MHOT/A €CTh OJIHA, JIBE WIIH
OoJbIIIe 1eNoYeK, BUCSIINX 3a IpeieaMu Lenu, a uHoraa S Mory BUIETh OJIHY,
JIBE WK OOJIBIIIE [IETIOYEK TUIABAIOIIUX OTICIBHO.

Kaxnpiil 1iemnovka B LEHTPE MPOCBEYMBACTCS, a BHEUIHUN 000 TEMHBINH,
€CJIY sI OTKPBIBAIO TJIAa3 €IIE€ YyTh-UYyTh U CMOTPIO HANPSKEHHEE, TO s MOTY BUAETh
KpyTJIble, CUSIONIE 00pa3oBaHusl, OEryIlue B pPa3HbIX HAMPABICHUSX B HEPBHBIX
nyTax. HeKkoTopeie OCTAaBISAIOT CBETALIYIOCS BOJHY MO IYTH MPEXKAE, YEM OHHU
MCYE3AL0T.

Kaxxnoe cBetsinieecss 00pa3oBaHre BO MHOIO pa3 MEHbILIE YEM caMas MeJIKast
nenouyka. OHM HE CKY4YEHHBI, OHM BCE€ ABHIKYTCS C HEKOTOPOW CKOPOCTBIO, HO
CKOPOCTh CJIMIIIKOM BEJIMKA IS BHUMATEILHOTO HAOIOICHHUS.



YrtoObl yBUJIETh MEJIKHE YaCTHIIBI 5 €Ille CMOTPIO B cepoe 00JaKo, MoKa He
BW)KY TEMHYIO TOYKy. Korma Todyka HauyMHaeT KUIETh B CEpPeAuHE, s BHXKY
HeOOoIbIlIe, MHOTOIBETHBIE MOJIOCKH, BblIOpachiBaeMble U3 cepeauHbl. ClieHa
MIPOJOJKAETCA OKOJIO MHUHYTBI M KOTJa IIPONajacT, TO HEW3BECTHO KOTJa
ITOBTOPUTCHL.

MATEPUSA

Kaxmas dbopma cymiectBoBaHus, Oyab TO JE€PEBO, CKabl WIH >KHBOTHBIE,
MMEET HAa4yajao U KOHEIl, HO TPU BEIIU, U3 KOTOPBIX COCTOUT BCE€ BOKPYT HE UMEET
Hayajia ¥ KOHIA. JTO - CEBEPHBIC U FOKHbBIC €AMHUYHbIC MAarHUTBI, 1 HEUTpaIbHbIC
YaCTHULIbI MATEPUHU.

OTH TpU BEIMM MU €CTh CTPOUTEIbHBIC OJOKH JUISI BCEro CYIIEro.
N3navanpHO, CKajma MeTeopa MajaeT B COJHIIE, COJIHIE PAacTBOPSET CKajbl 10
CEBEPHBIX U I0KHBIX €IMHUYHBIX MAarHUTOB, U COJTHEUYHBIN CBET 3aT€M MEPEHOCUT
UX CIoAa. PacTUTENbHOCTh MOTI0OMIAET HEKOTOPHIE MATHUTHI U COJTHEYHBINA CBET U
pacter. Mbl moTpedJisieM MPOAYKThl PACTUTEIBHOCTH M CTPOMM HAlle TEo, U
3aTeM, KOTJla Mbl YMHPAEM U Hallle TEJIO COXIKEHO, ITpax MOXKET MpeoOpa3oBaThCs
B KaMHHU, M 3aT€M KaMHU MOTYT IIONACTh B COJIHIIE W PACTBOPSTHCS CHOBA.
CEBEpPHbIC U IOKHBIC €IMHUYHBICE MAarHUTHl MOTYT OBbITh OOHApPYXEHBI, TTOKA OHU
CITyCKaIOTCA M3 COJIHIIA TOCPEACTBOM PAJNO BOJIH.

Pamno BoaHbl 00pa3oBaHbl CEBEPHBIMH U IOKHBIMH  €IMHUYHBIMHU
MarauTaMu. OHU PaCHpPOCTPAHSIIOTCS BOKPYT 3€MJIM, U CEBEPHOTO U FOKHOTO
MOJIFOCOB. MAarHuThl, KOTOPBIE CITYCKAKOTCS U3 COJIHIA ITOPOKIAKOT PAIUO BOJIHHI ,
a TaKXke MPEeMATCTBYS HX IMPOXOXKACHUIO. DTO MPUYMHA, TTOYEMY MBI HE MOXKEM
CJIBIIIATH PAJIUO B TCUCHUE JHEBHOIO BPEMEHHU TAK)KE KaK BEUEPOM.

B BeuepHee BpeMs, Mbl MOJYy4a€M MAarHWATBI, KOTOPBIE CIIYCKAaKOTCA OT
JOPYTHX COJHII WM 3BE3[l, HO B TCUCHUE JTHEBHOIO BPEMEHU MBI MOJIy4ae€M HUX BCE.
CerojiHs1, BUEpPAIIHUAN COJIHEUHBIN CBET, COAEPKUT TOJIBKO HEUTPAIbHBIE YACTHULIBI
MAaTEPUHU.

B mpoctpancTBe MeExXAy 3Be3JaMHU HET JOCTATOYHO CBETA, U MOITOMY
3Be3/1bl MOTYT ObITh BUIHBI. CoyiHeuHbId CBET SIBISETCS CBETOM, KOrja OH
MPOXOJUT Yepe3 HEKOTOPYIO Mperpaay MmoJo0HO BO3AYXY, MPOXOJsS Yyepe3 MyCcToe
MPOCTPAHCTBO, OH HE SABJISICTCS] CBETSAIIMMCSL.

IJIEKTPOHBI

MuinuoHsl JroJilel BO BCEM MHpPE OAYpauMBaIOTCS HECYIIECTBYIOIIUMHU
aJIeKTpoHaMH. BOT Kak 371eKTpOHbI BO3HUKIU. TOMCOH M300pen BooOpakaemMoro
MaJibllla ¥ Ha3bIBaJl €ro 3J1eKTpoH. Pesepdopa ero yChIHOBUI U TeNepbh MY>KUYUHBI
C IJIMHHBIMU BOJIOCAMH HSHYAT €ro. DJIEKTPOH MMeeT OpaTa 1Mo UMEHH - TMPOTOH,
HO OH - TsoKen u JeHuB. OH OCTaeTcsl HEMOABM)KHBIM B IIEHTpPE, a DJIEKTPOH
JOJKEH OeraTh BOKPYT HETO.

JIns  3IEeKTPOMH)KEHEPOB, TOJIOKUTEIIBHOE 3JEKTPUYECTBO 3TO BCE, a
OTPHUIATENIFHOE DJEKTPUYECTBO - HHUYTO, a /I (U3UKOB HEraTuBHOE
AIIEKTPUYECTBO - BCE, a MOJIOKHUTEITHHOE AIEKTPUUYECTBO - HUUTO. Eciam cMoTpeTh
U3 HEHUTpaIbHON MO3UILIMHU, KOTOPYI0 OHU OTMEHSIOT JIPYT AJS Apyra, TO y Hac HET




ANEKTPUYECTBA, HO Y HAC €CTh UTO-TO. ECIM MBI HEe 3HAaeM, KakK yJIepXk aTb BEllb,
KOTOpasi MPUXOIUT Yepe3 MPOBOJ U3 TeHepaTopa Win O0aTtapeu, Mbl MIOKUPOBAHBI.
Yumaiime oyknem "Maenumubiii moxk" u bl y3uaeme, Ymo 3mo 3a HeYmo U KAK .
OHO meyem 4epe3 nposoo.

N3o0pereHne 3aeKTpoHa MPOU3O0INIO MOCPEICTBOM MYJPEHOTO OMbITa C
WCIIOJIB30BaHUEM DJIEKTpUUECTBA B BaKyyMHON TpyOke. OOBIUHO, HE3aBHUCHUMO
OyJZlb TO TeHEpaTOp WK OaTapes, MOJOKUTEIbHBIN KJIeMMa JI0HKEH MOAKII0UaThCs
K OTpPHUIATENbHONW KJIEMME, HO C BaKyyMHOW TpyOKoO# OBLIO HCHOJB30BAHO JIBE
Oartapeu ¢ pa3HOM CWIOW, MeHbInas Oartapes Obula MOJKIIOYEHA HOPMAJBbHO, a
Oonbiiass Oarapes OTPHUIIATEIILHOW KJIEMMOW OblIa MOJKIIOYEHAa K MEHbBIICH
Oarapee, K OTpHUIIATEIILHON KJIEMME, U TIOJIOKHUTENIbHAsT KiIeMMa Obljla OCTaBJeHA
HEMOJKIIIOYEHHON. DTa CBsI3b JaBajla OTPUIATEIbHON KJIEMME JIBOMHYIO /03y
OHEPTUU, U OJIUH U3 DJIEKTPOJOB CTAHOBHWIICS 00Jiee TOPSYMM M MOT BBITAJIKHBATh
6onpiie MarauToB. OH OBUT Ha3BaH KATOJ W TOJOXKUTEIbHAS KJIEMMa - aHOJ, W
AJEKTPUYECTBO, KOTOPOE UCXOAWJIO U3 Karoja B aHOJ, ObUIO Ha3BaHO
3JIEKTPOHAMH.

B cnydae, ecnu u3o0peraTenb MCHOIB30BAl HOPMAJIbHBIE METOJIbI, YTOObI
OOHapy’>XKUTh BUJ DJIEKTPUUYECTBA, OH JOJKEH YBUJETh UTO MOJIOKUTEIBHOE U
OTPULIATEIBHOE  DIEKTPUUYECTBO paBHbIE II0 CWIE, U IOJIOKHUTEIBHOE
AJIEKTPUYECTBO JIBMXKETCSI NPOTUB OTPULATEIBHOIO AIEKTPUYECTBA. JTO MOMKET
ObITh TPOJAEMOHCTPUPOBAHO COEIMHEHUEM KaXKIOW M3 JBYX 4YacTed MACKOTO
KEJIE3HOTO MPOBOAA C KAXKIOM KJIEeMMOW aBTOMOOWJIBHOW OaTaped W 3aTeM
COEIUHSS U pa3MbIKasi CBOOOHbBIE KOHIIBI IPOBO/IA.

W3 mon0XKuTEeNbHON KIEeMMbl OyJeT BBIXOAUTH OOJIBIIE HCKp, YEM U3
OTpHUIATENFHOM. DTOT MpsAMOl MeTon Oosiee HaleXKeH YeM MYAPEHBIH METOA
BaKyyMHOH TpyOKu. OTO rnaBHas mpoOiema  (PU3MKOB - OHHM HCIHOJB3YIOT
KOCBEHHbBIE METO/Ibl, YTOOBI TPUITH K BHIBOJIAM.

Ecnu u3zo0perarenb 371€KTPOHOB MMENl BaKyyMHYIO TPYOKy, B KOTOPOU €ro
AJIEKTPOHBI MOTJIM OBl IBUTaThCsl OJIM3KO K BEPXY BaKYyMHOUM TpyOKH OT 3amajHoOu
CTOPOHBI C KaTOJOM, K BOCTOYHOM CTOPOHE K aHOIy M 3aTEM HYXKHO IOBECHUTh
BEPTUKAIBHO IOJBEIICHHBIE MAarHUTHI CACIIAHHBIE W3 TPEXAOUMOBOM, JIMHHOMN
KECTKOW CTaJIbHOW JIECKU , 3aTE€M IOAHECTH OJWH IOJIIOC MAarHuTa K CEpelavHE
IIOTOKA IEKTPOHOB, TOIZA MAarHUT CEBEPHOIO IOJIIOCA, OTKIOHUTCS K CEBEpY, U
IO’KHBIN MarHuT OTKJIOHHUTCS K fory. To ke camoe OyleT, eclii MarHUThI Jep>KaTh
HaJ JTI0OBIM MTPOBOAOM C MPOTEKAIOUIIM TOKOM.

Urak, 1Ba BEpTUKAIBHO MOABCIICHHBIX MAarHWTa JIOKAa3bIBAIOT, YTO
AJIEKTPUYECTBO COCTOUT U3 JIBYX PA3HBIX W SKBUBAICHTHBIX CWi. MHaue MOXHO
JI0Ka3aTh TO k€ caMoe clieayromuM oopa3zom. HyXHO COeIMHUTH THOKYIO TETIIIO
MPOBOJA BOCTOYHBIM KOHIIOM C TOJOXHUTEIBHOW KIIEMMOM, 3amaJHblM KOHIIOM C
OTPHULIATEIIbHOM KJIEMMOW, TOAHSTH METII0 HA OJAWH JOWM BbilIe noia. [lomecture
MOJAKOBOOOPA3HbIi MarHUT Ha PACCTOSHUM OJIHOTO JIFOiMa OT TETJIH, CEBEPHBIM



MOJIFOCOM K FOKHOW CTOpPOHE IeTyii. MarHuT BTSHETCA B neriro. [lomecture
MAarHuT FOYKHOTO TOJIFoca B TOM ke MecTe. OH BBITOJIKHETCA M3 MEeTiIu mpoub. C
TOYHOCTBIO HA00OPOT MPOUBOUJIET U C CEBEPHOU CTOPOHBI METIIH.

DTO yKa3bIBAE€T, UTO AJIEKTPUYECTBO, TAK K€ KAK W IMOCTOSHHBIA MarHWT
chopMUpPOBAaHO NIBYMs paBHBIMH CHJIAMU, U KaXXJasl CHJIa HarlpaBlieHa BCTPEYHO U
OJIHOBPEMEHHO CIUPAJILHO 3aKpydyeHa BIIPaBO, HO CUJIbI B MPOBOJE UMEIOT Oojiee
BBICOKHE CKOPOCTH, U 00€ CHJIbI MUCXOJAT MEePNeHAUKYIApHO U3 npoBoga. OmgHa
CUJIa 3TO EAMHHUYHBIE MAarHUThl CEBEPHOIO IIOJIOCA, U ApYyras - €IUHUYHBIC
MAarHuThl FOKHOTO IMOJIOCA. JTO - KOCMHUYECKHE CHUJbl. Ball sneKkTpuueckuid
JIBUTATEIIb BPAIlAeTCsl HAa OCH Onarojapsi, M. Bl Takke He cMOTriIM Obl 3aBECTH
Balll aBTOMOOUITb 0€3 ATUX €TMHUYHBIX MAarHUTOB.

Ecnu snextpuuecTBO 00pa30oBaHO CEBEPHBIMU U IOKHBIMU EIMHHUYHBIMU
MarHuTaMu M 3JEKTPUYECKUNA JBUTATENb padOTaeT TOoXKe Onarojaps MM, TAE Ke
aneKTpoHbl Tomncona?

Nx HeT Takke BOKPYI 3JeKTpuyeckoro nsuratens. OTBET NpPOCT - UX  HE
CYLLECTBYET.

Ecnmu paszopBarh MarHMTOMPOBOJ XPAHUTENS] BEYHOTO JIBIKEHUS, TO
BO3HUKAET BCIIBIIIKA CBETa, OHAa O0pa3oBaHAa EIUHUYHBIMM MArHUTAMH, TaKkKe
aToM TOKe OOpa3oBaH MarHUTaMd M KOIJla MarHUTOINPOBOJ pPa3opBaH, OyneT
BCIBIIIKA, NP KOTOPOM  MAarHUThl BBICBOOOXKJAIOTCS M BBUICTAIOT BOBHE.
EcTecTBeHHO, UTO MarHUTHI CEBEPHOTO MOJIOCAa B CEBEPHOM IOJIYIIAPUU JTOJIKHBI
yUTH BHU3, U MarHUTHI I0KHOTO MOJIIOCA BBEpX. S Mymaro 3To xopomas uaes s
(U3UKOB TIPH UCTIBITAHUU pasus ¢ GOTOrpapuIECcKON MIICHKON /T anbda JydeH,
HY>KHO TIOMEIIaTh paauil MOBEpX IUICHKHU U AJig OeTa JIydeil paauil moJ MiIeHKON U
3aTeM HaOIIt01aTh PE3yJIbTaThl, U MOBTOPHUTH SKCIIEPUMEHT B I0KHOM IOTyIIApHUH,
3aTeM MOCMOTPETh €CTh JIM pa3inure. ['aMma Tydn JOMKHBI OBITh TAKUMH K€, KaK
U COJIHEYHBIH CBET, HO HECKOJBKO CHIIbHEE, MOCKOJIbKY OHU H3YYaroTCs OUY€HBb
OJIM3KO OT UX UCTOYHUKA.

MpI MeeM CeBepHBIE U OXKHBIC €AMHUYHBIC MAarHHUTHI, TIOJOXHUTEILHOTO H
OTPHIATEILHOTO 3JIEKTPUYECTBA, TPOTOHBI, U JIEKTPOHBI, TO3UTPOHBI U ME30HBI
anb(da, 6eTa U TaMma JIyqH.

[Touemy Takasi HepazOepuxa? JIeMCTBUTENBHO M MPUPOJIE HYKHO TaK
MHOTO YacTHII Ui 0Opa30BaHUS BEIIECTBA, U Ui MOBTOPHOI'O HCIOJB30BaHUS
nociie pacrnaga? S gymaro Bce, YTO MPUPOJIE HYXKHO, 3TO TPU BEIIH, MarHUTHI
CEBEPHOI'0 M FOKHOTO IOJII0CA U HEUTpaJIbHBIE YacTUIlbl. Kaxaplii TN 3TUX Tpex
YaCTULl MOXKET JEHCTBOBaTh C Pa3HOW CKOPOCTBIO ITOCPEACTBOM PA3HBIX
KOMOHWHAIIHH, T.€.

OHM MOTYT JaBaTh IPU B3aWMOJECWCTBUU pas3Hble pe3yapTarbl. S aymaro, 4to
(GuU3HMKK cHavana J0JKHBI Y3HaTh, YTO €CTh MAarHUTHI U 3JIEKTPUYECTBO, a 3aTEM Y
HuX Oyjaer 6aza Jisl SKCIIEPUMEHTOB U BBIUUCICHUH.



KOCMHUYECKAA CUJIA

Bot nononuutenbHas nHdopManus st TeX, KTO YUTall MO0 pekiamy B The
Miami "JDWJIN HBIOC", ®eppans 3, 1946. CeBepHble M IOKHBIE MATHHTHI
ABJIIFOTCS. KOCMUYECKON cuiioil. OHM - CTPOMUTENIbHbIE OJIOKM NPHUPOABI s
BEYHOT'0 IPeo0pa3oBaHusl MaTEPUH, U OHU TaKUE MEIIKHE, YTO MOTYT MIPOXOAUTh
gyepe3 Bce. OHU IPOXOJAT Yepe3 3€MIII0 U3 MOJI0CA B ITOJIOC, U BOKPYT 3€MIIN.

Ecnu ceBepHble M I0KHBIE €IMHUYHBIE MAarHUTHl HE MOTJIM MPOWTHU yepe3
BaKyyMHYIO TPYOKy, TaKk € Kak U 3JIeKTpOHbl TOMIICOHA, TO OHM HE MOIJIH Obl
ObITh CTPOUTETBHBIMU OJIOKaMH.  DJIEKTPOHBI TOMIICOHA SBJISIOTCS OYEHBb
HEOOJIBIIION YaCThI0O MAaTEpPUHU, KOTOpasi BBHIXOJUT M3 KaToja, MOKa KaToJ Harper
WJIM TIOTJIONIAETCS B BAKYYMHOU TpyOKe.

be3 oOmeli NUPKYIAIUA CTPOUTENBHBIX OJOKOB HE OyneT HHKAKHX
m3MeHennii. Bce 10mkHO ocTaBathcsi Heu3MeHHbIM. CTpouTenbHble OJOKH
MAaTEpPUH, KOTOPAs pacralaeTcsi Ha YaCTH, HE MOTYT BKIIFOUUTHCS
B LIUPKYJISIIIUIO JIJI1 HOBOM KOHCTPYKITUHU.

S nymaro, 4to pamuil M ypaH o0Opa3oBaMCh B 3€MJI€ TOJI BBICOKHM
JABJICHUEM, U IIPU BBICOKUX TEMIIEPATypax, 0K CEBEPHBIC U IOJKHBIE CIUHUYHBIC
MarHuThl LUPKYJUPOBaIU dyepe3 3emito. HekoTopoe BpeMs panuil u ypaH Obliu B
3eMJie, TJIe OHU IMOTrJIOLAIN OOJIbIIE CEBEPHBIX M FOKHBIX €IMHUYHBIX MarHUTOB
YeM OHHM MOTJIU Obl yAepkKaTb B HOPMaJbHBIX YCIOBHUSX, U TENEphb TOI/Ia KaK OHU
HaxOJATCS B BEPXHUX CJIOAX 3€MJIM, MAarHUTHI BHIXOAAT BOBHE, U OHH CHOBA MOT'YT
CTAHOBUTHCS HOPMaJIbHBIMU.

['paBuTaLMsI TOMKHA BBI3BIBATHCS MATEPHUAIIOM B CEPEIMHE 3€MIIH, U OoJiee
KOHIICHTPUPOBAHHBIM 4eM ypaH. Korma aroMsl ypaHa Jg0maroTcs, OHU BBITYCKAIOT
€IUHUYHBIE MATrHUTBI,  KOTOpPBIE JE€pXKajdud aToOM BMECTE, 3aT€M MArHHUTHI
pa3IeTatoTCA BOKPYT, HO KOT/1a aTOMBI JIONAKOTCS B CEPEMHE 3EMIIH, U
3TO MPOUCXOJUT IOCTOSSHHO, MAarHUTbl MOTYT JIETETh TOJBKO W3 CEPEIUHBI K
IIOBEPXHOCTHU.

OTO BHJIHO TIPU TPEHHM JKECTKOM PE3WHBI WIM CTEKJIa MOKa OHHM HE
CTAHOBATCS TOPSYMMH, TOTAA OHU IPUTATUBAIOT NIECOK, KEJIE3HBIE OIUIIKH, COJIb, U
apyrue BemiectBa. UToObl yBHIIETh, KaK 3TO MPOUCXOJAUT, MOMECTHB KPUCTAILI
COJII Ha OAWH IOJKOC MarHuTa, Bbl YBHJIUTE, KaK OH IEPECKOYUT Ha APYrou



TMOJTIOC, a 3aTeM IpoYb. J[pyroit myTh HaTepETh KECTKYIO PE3UHY , TOT/Ia OHA OyIeT
BPEMEHHBIM MarHUTOM.

Paznmuune mexay pe3MHOBBIM MAarHUTOM M CTaJdbHBIM MAarHUTOM - B TOM, 4YTO
MAarHeTU3M B PE3UHE MCXOJUT U3 MArHUTOB, KOTOPBIE JEPKAT BMECTE PE3UHY, U
KaK CEBEPHBIC, TAK M FOXKHBIC MOJIFOCHI - HAXOJIATCS Ha OJHOM CTOPOHE PE3WHBI U
MAarHuTHbBIC TOJIOCHl HEOOJBIINE W PACIOJIOKEHBI O4YeHb OJIM3KO, HO B CTallH,
MPUTIATUBAIONIAA MAarHUT SBJISIETCS HE MAarHUTOM, KOTOPBIN JIEPKUT BMECTE CTAllb,
a N30BITOYHBIMU MarHUTaMHU, LIUPKYJIUPYIOIMIMMHU, BHYTPH CTaJIH.

HpI/ITHHI/ITe JKCJIC3HBIC OIIMJIKKM PC3NMHOBBIM MAIHHUTOM, 34TCM HpI/I6JII/IBLTC
HUX K CTAJIbHOMY MAarHury. HN3meHute ITOJIOCBI, BBl BUAUTC, KAK HCKOTOPHBIC OITUJIKH
OTTAJIKUBAIOTCA IIPOYb.

910 O3Ha4acT, 4YTO CTaJJbHOM MArHUT HU3MEHWJI IIOJIOChl MarHuTra B
JKCJIC3HBIX OIMMJIKaXx, H OHU OTTOJIKHYJIMCh.
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