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JeucTBHE MOTOKOB 3(upa

AHHOTALMA. B craThe NpeACTaBIeHO B3aUMOIEHCTBHE MATHUTOB, KaK MBI BCE 9TO BUAMM. XOTS Ha
CaMOM JIeJIE 3TO €CTh TPYJHO 3aMe4acMO€e B3auMOAEHCTBHE IIOTOKOB (Hpa.

Conep:xanne

BBenenue

JleiicTBue r¢upa B MarHuTe
3aKiIroueHne

BBenenue

JleticTBue 3(upa MOXKHO paccCMaTpUBATh C pa3HbIX TOUEK 3peHust. OMH TaKoW B3IIIA HA JeHCTBUE
3(HUPHBIX TOTOKOB IpeZCTaBieH B cT. "[loka3 moTokoB s¢upa”

na http://pinopa.narod.ru/31 _C4 Potoki_efira.pdf. Ipyroii B3rasa Ha TO, Kak pab0OTarOT MOTOKH 3dupa,
MoKa3aH B KOPOTKUX BHAcOposnKax Ha https.//www.youtube.com/watch?v=5mwtgM 6nB88 u
https://www.youtube.com/watch?v=gAT3HNHwWLXs. B atom ciy4ae B3aumoeicTBie 3GUpHBIX
MIOTOKOB HE TaK 04E€BUIHO. B puinbmax mokasaHo B3auMOACHCTBUE IByX MarHUTOB B (popMe MOTyKpyTa.
A 1ipu 00BSICHEHUH X0/1a SIBIICHUH Mpeo06iaiaeT UCIOIb30BaHNE KOHIICTIIIUM MarHUTHBIX MOJTIOCOB. XOTH,
TOYHO TOBOPS, B 3TOM 00Jiee KOPOTKOM (BO BTOPOM) (HIIbME 33aat0TCs CIICAYIOIINE BOIPOCHI:
"MarduTHOE II0JI€ U IoJiroca?’, "a Moxker, ux BoooOIe HeT?'.

B 6onee nmurHOM rbMe (B TIEpBOM) €CTh CBO€OOpa3HOE OOBICHCHHE U HHTEPIIPETAIIUS SBICHUH,
CBSI3aHHBIX C T€YCHHUEM I(PUPHBIX MOTOKOB. Ho 3T0 "00BsicHEHNE" HE OOBIICHSIECT BCEX SIBJICHHIA.
Happatop roBoput B ¢uinbMe, U 3/1eCh HET HEOOXOIUMOCTH CCHUIATHCS Ha 3TOT CIIOCO0 OOBSICHEHHS .

[eiicTBue 3pupa B Maruure
JIns Hayajma pacCMOTPUM CUTYALIMIO, KOTJa ABa MOJIYKPYTJIBIX MATHUTA HE XOTIT COEAUHATHCS IPYT C
JIpyroM. JTa CUTyaIusi BO3HUKAET, KOra MOJIKCa PACIOI0KEHbI OTHOCUTEIBHO APYT Apyra, Kak 3TO

1:36

II0OKa3aHO I10CIIe MHUHYTBI QHIbMa. ITO CTPAHHO, TOTOMY YTO OOBIYHO PACIIOJIOKEHHBIE
PSAIOM MarHMThl, KOIla UX IOJIFOCA YKa3bIBAIOT B IIPOTUBOIOJIOKHBIX HAIIPABICHUAX, IPUTATUBAIOTCS

4:42

ApyT K Apyry. Takoil nmpumep nmokaszaH Ha pUcyHKe B no3unuu E. Ho, kak MOxHO BHIETH (B
1:36), momyKpyrible MarHUTBI, KOTJIa OHH CBOJISITCSI BMECTE B IDIOCKOCTH, B KOTOPOH OHH W30THYTHI, OHU
3¢ (HEeKTUBHO OTTATKUBAIOTCS JIPYT OT JIpyra. ITO BUAHO Ha BHUEO mocie 1:36 MUHYT, u
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B N
OHU COCOHMHAIOTCA TOJIBKO B IIO3MIIUHU, KOTOPAas IMOKa3aHa IMOCJIC 1:37 MHUHYT. Hexxenanme

MAarauTOB COCOAUHATHCS B IMOJIOKCHUU, TIOKAa3aHHOM Ha KaJIp€ IMOCJIC 1:36, MHHYT MOKCT MMOKAa3aThCA TEM
Ooiee CTPAaHHBIM, IMTOCKOJIBKY MAardiuTbl COCANHATIOTCA APYT C APYT'OM, KOTlda OHU COIMXKAIOTCS C

OJIMHAKOBBIMHM IOJIIOCAMH. A MIMEHHO TaKoe NPUOJIMKEHNE MAarHUTOB IIPOUCXOANT B 4:51
MHUHYT.

[IpencraBneHHOE MOBEIEHUE MATHUTOB HE yUBIISIET, €CIM U3BECTHO, YTO B3aUMHBIE BO3CHCTBUSA
MOCTOSIHHBIX MAarHUTOB BbI3BaHbl TEKYIIMMH MOTOKaMHU 3¢upa. MaTepus, KOTOPYIO Mbl BOCIIPUHHUMAEM
TJIa3aMu, HEPA3pBIBHO CBsI3aHA C HEYJIOBUMOW MaTepueit B Buje d¢upa. MarHuTHBIE CBOMCTBA BOSHUKAIOT
13-3a 0CO00M CTPYKTYpPBI AaTOMHBIX SIIEP U UX MPOYHOI CBS3U JPYT C IPYTOM MOCPEACTBOM
MOJIEKYJISIPHBIX 0005109eK. [T0CKOIbKY IMEHHO PACIIOIOKEHHE HYKIOHOB B si/Ipax, KOTJa 3TH apa
UMEIOT OTPAHHYEHHYIO CIIOCOOHOCTh HE3aBHCHMO JIBUTAThLCS, BBI3BIBACT 00pa30BaHME MOCTOSHHBIX
noTokoB d¢upa. [lonpodHEe 00 3TOM MOXKHO MPOYUTATH B cTaThe "'MaruutHoe momie? ... ITo O4eHb
npocro!" Ha http://pinopa.narod.ru/06 C2 Magnet pole ru.pdf.

311ech Ha TEMy COJIepKaHMs YIIOMSIHYTOH CTaTbH €CTh HEOOIbIIOE 3aMedanue. B ctarbe 3gpup Ha3BaH
MIPOTORJIEKTPOHHOM Cpesioi. A yacTHuIlsl 3¢pupa, a ToOuHEee HEeHTPATbHO-CUMMETPUYHBIE OIS, HA3bIBAIOTCS
IIPOTONIEKTPOHAMHU. [I0TOMY YTO MMEHHO ILIOTHOCTH 3TUX YACTUL] U HA3BIBAIOTCA dJIeKTpoHamu. Eie
oqHo 3amedanue. CeroHs B akaJleMHUUECKOM (hPU3MKe MPEACTaBICHO MPAaBUIIO MPaBOW PyKH, KOTOPOE
ITOKa3bIBAET MOJI0KEHUE CEBEPHOTO MOJIFOCA B CEPACYHUKE MAarHUTHOM KaTyIIKA B MOMEHT, KOTJla TOK
TE4eT B HAIIPABJICHNH, YKa3aHHOM COTHYTBIMHU IaJIbL[aMH IPAaBOM pyKH. XOPOLIO U3BECTHO, YTO COTIACHO
aKaJeMUYECKON BEPCUH IIPH NOAKIIOYECHUN BHEITHETO HCTOYHHKA JIEKTPUYECKHUN TOK B IPOBOJHUKE
TE4YeT MEXAY MOJII0CaMU OT + J10 -. DTO KaK pa3 MPOTHUBOIIOJIOKHOE HAIIPABJICHUE B OTHOILIEHUH TOTO, B
KOTOPOM B IIPOBOJHUKE TEKYT 3JEKTPOHBI. [I0TOMY UTO OHM TEKYyT M3 MECTa, I/Ie UX OOJIbIIe, B MECTO I'/Ie
UX MEHbIIIE, TO €CTh OT - A0 +. IMEHHO TakuM criocoOOM B IPECTaBICHBIX 3/1eCh Kaapax puiabma
IIOKa3aHO TEYECHHE IEKTPUYECKOTO TOKA B TUIIOTETUYECKUX MNEKTPUYCCKUX KAaTYIIKaX U TEYCHHE
MIOTOKOB 3(Upa B IPOBOJHUKE U PSIIOM C HUM, a TAKXKE BOKPYI MAarHUTOB B ()OPME MPOCTOIO CTEPIKHS
iy B popMe nosykpyra. To ecTb, Bbl MOXKETE HCII0JIb30BaTh 3€Ch MPABUIIO MPAaBOW PYKHU, U NAJIbIIbI
pyKu OyIyT YKa3bIBaTh HAlpaBJICHHE TEYCHUS MOTOKOB dpupa (MM MOTOKOB MPOTOAIEKTPOHOB), TOTA
KaK yKa3aTeJIbHbIN majeln Oy/eT yKa3bIBaTh Ha FO’KHBIN MOJIIOC.

Tenepb Mbl MOKEM MEPENTH K HAOIIOACHUIO 32 HAPaBJICHUEM ITOTOKOB 3(hHpa, KOTOPbIE 3aCTABIISIOT

IMOCTOAHHBIC MArHUTHI IIPUTATHUBATHECA WIIM OTTAJIKUBATLCA APYT OT Apyra. Haunewm c BSaHMOHeﬁCTBHH
MAarduToB B BUAC ITPOCTHIX CTGp)KHGfI, KaK IMOKa3aHO Ha KapTUHKaX
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L. 371ech MOKa3aHbl HAPABJICHHS BPAIIECHHS KPYTOBBIX
MOTOKOB 3(upa (MPOTO3IEKTPOHOB) BOKPYT IIMJIMHAPHUSCKUX MarHUTOB. [I0TOKH 3(upa 1Mo npuauHe uxX
MapajuIeIbHOTO ABMKEHUS MPUTATHBAIOTCS APYT K Ipyry. CBsizaHHAs "Ha )KECTKO" ¢ STUMHU IMOTOKAMHU
a¢upa aTOMHasi CTPYKTypa MarHUTOB, TOJKHA HIMUTUPOBATH IBUKEHHUE 3TUX MMOTOKOB, T.€. MATHUTHI
TaKXe JOJDKHBI IPUTATHBATHCS APYT K APYTY. DTO TO, YTO MpoucxoauT B MoMmeHT "0:39", korga MarHuThl
C MPOTHUBOIIOJIOKHBIMU TIOJTIOCAMHU HAaXOASITCS BO (DPOHTATHHOM KOHTAKTE APYT C APyroM. B MoMeHT
BpeMenn "0:22" curyanus ¢ TeueHreM dPUPHBIX TOTOKOB MOKET MTOKa3aThCsl MeHee oueBuAHOM. Ho
371€Ch CIIEyEeT MOMHUTH, YTO Ha CTHIKE JBYX MAarHUTOB, KOTOPBIEC MMOKa3aHbl B MOMEHT " 0:22", moToku
a¢upa HallpaBJIeHbl B OJJHOM HaIPaBJIEHUH, a UMEHHO B CTOPOHY HabogaTesns 3Toro pucyHka. [lo stoi
MIPUYMHE, TEKYIUE TAKUM 00pa3oM MOTOKHU dPUpPa, IPUTATUBAIOTCS JPYT K JPYTY U 3aCTABISIOT
MPUTIATUBATHCS J[BA CBS3aHHBIX C HUIMH MarHuTa.

YT1oOBI XOPOIIO MOHUMATH U NTPABWIBHO HHTEPIPETUPOBATH TIOBEICHHUE TIOTYKPYTIIBIX MAaTHUTOB,
HEOOXOAMMO 3HATh, KAKOE U3MEHEHHE PONUCXOIUT B MTOTOKE A(PHUPHBIX OTOKOB, KOTAA MPSAMOIHHEHHBIN
MarHuT U3rn0aeTcs U CTAHOBUTCS MOYKPYTJIBIM MarHuToM. Hy, Bo-TiepBBIX, Ha OJJHOI CTOPOHE MarHuTa
(boKycUpyIOTCS MOTOKU 3(pHUpa - TAKOE MPOUCXOTUT B 0OJIACTH €r0 BOTHYTOM YacTh. A BHE €T0 BBIITYKJIOH
9acTH MOTOKH d(upa pa30aBiIeHBI, TOTOMY UYTO TaM MOTOKU PACTEKAIOTCS Ha OOJBIIIEH 00IacTH.
®okycHupoBKa NOTOKOB 3(HUpa - 3TO MPOCTO CKOIUIEHUE OOJBIION YacTH OTOKOB 3(Hupa B 00JIaCTH
noxykpyra. Korza 1Ba momykpyrislx MarHuTa COEAMHEHBI PYT € IPYTOM B 00pa3yroT KpyT, OHU
KacaroTCs IpyT Apyra CBOUMH TOPLAMH.

4:42

DTar npuMep noka3zaH Ha PUCYHKE B no3utinu D. Cunraercs, 4T0 MarHUThl KOHTAKTUPYIOT
JPYT C IPYTOM C IOMOILbIO CBOMX MPOTHUBOMOJOXKHBIX MOIIOCOB. DaKTUYECKH, KOHTAKT MarHUTOB M MX
coequHeHe B popMe Kpyra BbI3BaHO TEKYIIMMH c(hOKYyCHpOBaHHBIMU NIOTOKaMu 3¢upa. Koneuno, B
3TOM MPOLIECCE MPUHYTUTENBHOIO COETUHEHHS TAKKE UTPAIOT POJIb MapasliebHble KPYTOBbIE IIOTOKU
a¢upa, KOTOpbIe 00TEKAIOT BOKPYT (BOJIM3H) KOHTAKTUPYIOIIKE MOBEPXHOCTH MarHuToB. Ho B 3TOM
CJIy4ae poJib 3TUX KPYTOBBIX IOTOKOB OTPaHUYEHA.

OrpaHu4eHHast poJib KPYTOBBIX 3()UPHBIX MOTOKOB, KOTOPHIE TEKYT BOJIM3U TOPIEBBIX OBEPXHOCTEH

MOJTYKPYTJIBIX MAarHUTOB, BUHA TOTAA, KOTJIa MAarHUTHI COSAMHSIOTCS BMECTE C Y4AaCTHEM TOPIIEBBIX
MMOBEPXHOCTEH OJMHAKOBBIX MOJIOCOB,
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KaK 3TO BUIHO B MOMEHTBI 2:03 u 1:08 .

B sTom ciyuae cuctema choKyCUpOBaHHBIX 3(PHPHBIX TOTOKOB U PACCESHHBIX TOTOKOB 3aCTABIISET
OZ[HOPOZ[HBIC IIOJIFOCAa MarduTa HpI/IHI/IHaTI: ):[pyr K ;[pyry, HeCMOTpH Ha TO, 4TO B6J'II/I3I/I KOHTAaKTa ux
TOpI.[GBI:IX HOBCpXHOCTeﬁ HpOI/ICXO[[I/IT B3aMMHOC OTTAJIKUBAHUC 3(1)I/IpHI>IX IIOTOKOB. 3Ta cucrema, Kkoraa
BBIXOJIMT U3 PABHOBECHS, IPUHUMACT JIPYTOe YCTOMYUBOE MOJIOKEHHE, KOTOPOE MOXKHO YBHIIETh

B B .
B MOMEHTHI 1:37 u 1:33 . B Takux ciydasx spupHbie TOTOKU COBMEIIAIOTCS IPYT

C IpyroM B Takoi KOMOMHAIIMHU, 4TO 00pa3yeTcs Mocie10BaTeIbHOE YCTOHYUBOE COEJUHEHNE MATHUTOB.
OTH 1Be KOMOMHALIMY KaXyTcs 00jee OUeBUIHBIMHU, IIOCKOJIBKY JIBA MarHUTA KacaroTcs APYT Apyra
OOKOBBIMH ITOBEPXHOCTSIMH ITPOTUBOIIOIOKHBIX TOTIOCOB. Ha rpanuiie Mexy STUMH TOBEPXHOCTSIMU
€CTb OTOK 3(pupa, HANPaABJICHHBINA B OJJHY CTOPOHY, KOTOPBII MOAIEPKHUBAET 3TY CBA3b.

CoBepIlIeHHO WHBIE CIIOCOOBI (PUKCAIIMU COCTUHEHUS ABYX MAarHUTOB MOCPEICTBOM (PUPHBIX TOTOKOB
MIPOMCXOJAT MPU CONPUKOCHOBEHHH OOKOBBIX OBEPXHOCTEH. DTH CIOCOOBI OKA3aHbI HA Kapax

1:43

" 4:51 . B 9THX ciyyasx moTOKM Ha KOHTAKTUPYIOIIHUX MTOBEPXHOCTAX
OTTaJKUBAIOTCA IPYT OT Apyra, HO PAaclookKeHHE MOTOKOB (rpa 3acTaBiIsIeT UX HAXOJIUTHCS B
YCTOWYMBOM IOJIOKEHUU 110 OTHOLIEHHIO APYT K Apyry. Korga MarHuThl pacmonokeHbl OTHOCUTEIBHO
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JPYT IpyTa, Kak MOKa3aHo Ha Kajpe , chokycHupoBaHHBIEC Y(UPHBIC TTOTOKA 000X
MarHUTOB UMEIOT MMPOTHUBOIIOJIOKHBIC HAIPABJICHUS M, TAKAUM 00pa30oM, OTTAIKMBAIOTCS APYT OT JPyTa.
Ho 310 oTTankusanue AOCTATOYHO CUJIBHO, TOJIBKO KOIrla U30THYTBIC MAIrHUThI YCTAHOBJICHBI B

oJIHOM mmockocTu. Korjga 3Tu miocKoCTH KpUBU3HBI CMELLIEHBI OTHOCUTENBHO JIPYT Apyra, CHiia
MPUTSDKEHUS. MEXY ITOTOKaMU 3(Hpa, KOTOPBIE TEKYT MPH OOKOBBIX TTOBEPXHOCTSIX MAarHUTOB, MOJyYaeT

MPEUMYIIECTBO, U MAarHUTHI MPUTATUBAIOTCS APYT K APYTY, KAK B MOMEHT 4:42 (E).

[Tpon3BOICTBO MarHUTAa CBSI3aHO C CO3/IAHUEM OTHOCUTEIILHO CTA0MIIBHBIX MTOTOKOB 3(prpa, KOTOpHIE
UPKYJIUPYIOT BOKPYT ocu MarHuTa. CTeneHb, B KOTOPOW B3aMMHOE IPUTSHKEHUE TIOTOKOB d(upa,
TEKYIIUX B OJJHOM HAIPaBJICHUH, BIHMSICT HA UX KOHIICHTPAIIMIO, MOKHO OTIPE/ICIUTh, CPABHUB MacCy
KEJIE3HOTO CTEPIKHSA J0 €r0 HAMarHU4MBaHUsS C MACCOM CTEPIKHS MOCIIEe €r0 HaMarHu4nMBaHus. Takue
AKCIIEPUMEHTHI OBLITM TTPOBEICHBI U OKA3aJIOCh, YTO Macca KeJIe3HOr0 MarauTa npuMepHo Ha 1% OGomnbiire,
4eM Macca jkeJes3a 0 ero HamMaronauBanus. O0 3TOM BbI MOKETE MPOYUTATH B HEOOIBIIION cTaThe
"Hamarnudenue - ero BiausiHue Ha Maccy” Ha http://pinopa.narod.ru/35 C4 Magnit Massa.pdf.

3akioueHue

B Hacrosiee Bpems B akaIeMHYE€CKOM €CTECTBO3HAHUU TepMUH "ddup" He ucnonb3yercs. M3-3a 3Toro
el TpyAHO OOBACHATH U UHTEPIPETUPOBATh MHOTHE (pu3ndeckue siBaeHus. CeroaHs yueHble He
00CYX1al0T MHOTHE (PU3HUECKUE SIBIICHUS, KOTOPbIE OHU HE MOT'YT 00bsicHUTh. Ho nporpecc Hayku kak
ObI 3aCTaBIIJI BEPHYTHCS K IPUMEHEHUIO JaBHO OTBEPrHYTOM uaeu 3¢pupa. OgHako BMecTo 3pupa
aKaJieMU4ecKas HayKa Terepb JJisi OObSICHEHUs SIBIICHUH HCIOIB3YeT TEPMHH 'TeMHasi MaTepus .

Kak mokassiBaeT X071 MHOTHX (DH3UYECKHX SBJICHUH, TEeMHAs MAaTEPHs HE Takas TEMHasl, IOTOMY YTO OHa
MIPOSIBIIICTCS. BO MHOTHX SIBJICHUSX. M 3TO NIPOSBIICHHE BOCTIPHHUMAETCS YMaMH, HE MPEAB3SATO
OTHOCSAIIUMHUCS K TTOHATHIO "3¢up"”. Bo3MokHO, Oy1eT MoJIe3HO N30aBUTHCS OT MPEB3ATOCTH, IPOUUTAB
ct. "Temuas matepus B siBneHusx’ Ha http://pinopanarod.ru/Ciemna_materia w_zjawiskach ru.pdf.

borgan Hleakapseik "TluHoma"
ITombia, r. Jleraua, 2021.08.04.
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