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AHHOMauyus

lMoka3zaHo, ymo rpedcmasrneHusi 0 8akyyme, ebimekarouue u3 anekmpoduHamuku Dapades-Makceenna,
6n1u3ku ¢ npedcmaesnieHUs MU K8aHmMogoUl MexaHUKU, cOo2/1laCHO KOmMOopbIM Muposasi cpeda — ghusudeckull
8aKyyM cOCmoum U3 3/1eKMPOHO8.

MupoBas cpena — GU3NYECKUN BaKyyM MPEACTABISET COOOM CIUIONIHYIO HEMPEPHIBHYIO CPEIy,
3aMOJHAIOUIYIO BCe TpocTpaHcTBO [1]. Ho movyemy Ha MakpoypoBHE MBI HE 3aMe4aeM ITOM Cpebl,
HE 3aMeYaeM ee MpOosBIIeHU ? M3 KakuX CTPYKTYPHBIX 3JEMEHTOB OHa cocTouT? [TonpoOyem oTBe-
TUTH Ha 3TU BOTPOCHL.

PaccMoTpuM HEKOTOpBIE ONBITHBIE JaHHbBIC, BEIyIME K MPU3HAHUIO MHUPOBOM Cpeibl, COoaep-
)Kanmecs B anekTpoauHamuke Papanes-MakcBesia 1 IPUBOJMMBIC B UX padoTax [2,3].

1. Tok 0poBOAUMOCTH

DNEeKTPUUECKUM TOKOM Ha3bIBAeTCs YIOPSAOYEHHOE JIBH)KEHUE JIEKTPUUECKUX 3apsiioB. Eciu
YIOPSA0OYEHHOE IBHKEHUE 3apsiIoB BO3HUKAET B IIPOBOAHMKE, HAIPUMEpP, B METAILJIE, TO JIEKTPU-
YeCKUI TOK Ha3bIBAETCSl TOKOM IIPOBOJAUMOCTH.

CeroaHsi U3BECTHO, UTO HOCUTENSIMU JIEKTPUYECKUX 3apsA0B B METAJUIAX SBISIOTCS AJIEKTPO-
HBbI, U TOK POBOJUMOCTH MPEJICTABISIET COO0M MepeMeleHne AIEKTPOHOB BHYTPU MTPOBOAHHKA.

B nepuon Hanucanus "TpakraTta” emre He ObUTa yCTaHOBIICHA MPUPO/IA IIEKTPUUECKOTO TOKA, U
MakcBern npuaepKuBaics (HeHOMEHOIOTHYECKOro MoIXo/a npu onucanuu. [Ipu 3Tom s noHu-
MaHUs IPOUCXOISIINX MPOLIECCOB OH HIMPOKO MPUBJIEKAT METO/1 aHAIOTHA.

B rnase "O camounaykiuu Toka" [2] Makcsemn nutupyer ®@apanes [3]: "[lepBas MbICib, KOTO-
pasi IpUXOJUT B FOJIOBY, COCTOMT B TOM, YTO HUPKYIUPYIOLIEE B IPOBOJIE FIEKTPUUECTBO 00IaaeT
4eM-TO, IIOXOKUM Ha MMIYJIbC WK uHepiwo”. " JlelicTBuTeNbHO, — 0TMe4YaeT MakcBemn [2], — Ko-
r71a Mbl pacCMAaTPUBAEM OJMH-EIMHCTBEHHBIH MPOBOJ, TO SBJICHUS B TOYHOCTU aHAJIIOTUYHBI SIBJIE-
HUSM B TpyOe, HalOJIHEHHOW BOJOH, TeKyIIel HenpepbIBHBIM MOTOKOM. Eciiu mpu npoTeKkaHuH 1o-
TOKa BOJIbI OBICTPO 3aKPBITh KOHEI] TPYOBI, TO UMITYJIC BOJABI CO3/Ia€T PE3KOE MOBBIIICHUE J1aBlie-
HUS, 3HAYUTEIBHO MPEBBIIIAONIEE AaBlieHHE, 00YCIOBICHHOE MEPEnagoM YpOBHEH BOJbI, YTO MO-
KET MPUBECTH K pa3pbIBy TpyOsl'. Ho MMeroTcs CyliecTBeHHbIE OTIMYUS 3JIEKTPUUYECKOTO TOKa OT
JBHKCHUS BOIBI B TpyOe. "DddexTsl, — numer MakcBem [2], — cBI3aHHBIE C HHEPLUEH KHIKOCTH
B TpyOe, 3aBUCAT JIMIIb OT KOJMYECTBA MPOTEKaIoulei yepe3 TpyOy KUIKOCTH, OT JJIMHBI TPYOBbI U
OT €€ IONEPEYHOI0 CEUEHNUs Ha pa3HbIX ydyacTkax. OHU HE 3aBUCAT OT BCErO, YTO HaXOAMTCS BHE
TpyOBl, a TPY HEU3MEHHOH JIJTMHE TPYyOBl — OT TOTO, Kak TpyOa m30TrHyTa. B ciiydae mpoBoaa ¢ To-
KOM IIOJIOKEHHE MHOE, — IMOCKOJBbKY 3(PQEeKT OueHb Mall, €ClId JUIMHHBIA MPOBOJ CIIOKEH BIBOE;
s dexT OombIe, eciau 3TH JBE YacTH pa3HECEHBI APYr OT JIpyra, OH elie OoJbIle, €Cu MPOBOJ
CBEPHYT B CIIHpaJlb, U MAKCUMAJIEH, €CJIM BHYTPb TaKOHl CHMpPaIbHOW KaTYIIKU MOMECTUTH KYCOK
MSTKOTIO Kese3a”.

"Urak, — koHcTaTupyer MakcBeit [2], — cucrema, coaepikaliasi SIeKTPHUSCKHIA TOK, SIBISIETCS,
M0-BUJIMMOMY, BMECTUJIUILIEM KaKOTO-TO BHJIa SHEPTUH, U, IOCKOJIBKY Mbl HE MOXEM co34aTh cebe
MHOTO IMPEJICTaBICHHS 00 3JEKTPUUECKOM TOKE, KpOME KaK O SBJICHUU KMHETHYECKOM, €ro SHEeprus
JOJKHA OBITh KMHETUYECKOU, TO €CTh SHEpruel, KOTOpoil IBMXKyIeecs Teno obiaaaer oaarogaps
CBOEMY JIBHKEHHIO. MBI yXe MMOKa3aly, 4YTO 3JIEKTPUUECTBO B IIPOBOJE HENB35l pacCMaTpUBaTh Kak
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HEKO€E JIBMIKYILEECs TEJIO, B KOTOPOM U CIIEIYET OTBICKMBATH 3Ty SHEPTUIO, BEb YHEPIUsl IBUXKY-
IIErocs TeJla HU OT Yero, HaXOJALIEerocs BHE TeNa, HE 3aBUCUT, B TO YK€ BPEeMs NIPUCYTCTBUE OKOJIO
TOKa JIPYTUX TeJ MEHSET ero SHeprut0. Mbl, TaKMM 00pa3oM, MOJOILIN K BOIIPOCY O TOM, HE MOXET
JIM CYILECTBOBATh KAaKOTrO-IM0O0 JBUXKEHHS BHE IPOBOJA B MPOCTPAHCTBE, HE 3aHATOM IEKTpHUe-
CKUM TOKOM, B KOTOPOM MPOSIBISIFOTCS JIEKTPOMarHuTHbIE 3(h(HeKThl Toka".

Ecnu npuHATH 3Ty TOUKY 3pEHUs, COTJIACHO KOTOPOW BHE MPOBOJA, IPH HAIUYMM B HEM 3JIEK-
TPUUECKOI0 TOKA, TAKXKE JOJKHO CYIIECTBOBATH KAKOE-TO JBH)KEHUE, TO MBI BIIPaBE IIOCTaBUTh BO-
IIPOC: YTO OyZET ABUraThCs BHE IPOBO/A, KOTAA IPOBOJ HAXOIUTCS B BaKyyMe?

C Touku 3peHuss MakcBenia BakyyM — AURJIEKTPUK, OTIIMYAOLIUICS OT IPYTUX JUAJIEKTPUKOB
JMIIb AUAIEKTPHUECKON MPOHUIAEMOCThI0. Buaumo, uist Toro yTto0bl NOJYEPKHYTh, YTO CJIOBO
"BakyyM" — IyCTOTa, MCIIOJb3yeTCs yCIOBHO, MaKCBEJI MPH yIIOMUHAHUYU O BakyyMme mumet [2]:
"Tak Ha3bIBa€MbI BaKyyM' .

2. Tok cMmeneHus

BaxxHOoW OTAMYUTENBHOW OCOOCHHOCTHIO DJEKTPOAMHAMUKA MakcBeia SBISICTCS BBEIACHHUE B
YpaBHEHHUSI 3JIEKTPOMArHUTHOTO IOJIS 2JIEKTPUUECKOTO CMEIEHUS U TOKa cMellleHus. "Ecnu anek-
TPOJABMXKYIIAs CHJTa BO3ICHCTBYET Ha MPOBOIAINYIO cpey, — muiietT MakcBemn [2], — oHa BbI3bIBa-
€T B HEH TOK, €CJIM K€ Cpella HE MPOBOAAIIAS WU TUIEKTpUYECKas, TO TOK HE MOXKET JJINTEIbHO
[0 HEM Teub, HO AJIEKTPUYECTBO CMEUIAETCS B CPElle B HANPABJICHUM SJECKTPOABUKYIIEH Hamps-
KEHHOCTH, NIPUYEM BEIMUYMHA 3TOTO CMEUICHMS 3aBHCUT OT BEJIMYMHBI HANPSDKEHHOCTH, TaK YTO
IIPY YBEIWYEHUU WM YMEHBIIECHUM SJIEKTPOJBHKYIIEH HAINpPSKEHHOCTH B TOM K€ OTHOLICHUH
YBEJIMUMBAETCS WIM YMEHBIIAETCS JIEKTPUYECKOE CMEIlEeHUe. MI3MeHeHne 31eKTpUuecKoro cme-
IIEHMSI, OYEBUJIHO, MIPEACTABISET cOO0M 3MeKTpuueckuii Tok. OHAKO ATOT TOK MOXKET CYIECTBO-
BaTh JIMILb IIOKa MEHAETCS CMEIIEHUE, a TaK KaK CMEIEHUE HE MOXKET MPEBOCXOUTD OINPEAEIIECH-
HOTO 3HAYEHMUsI, HE BbI3bIBasi MPo0OO0s, TO TOK HE MOXET UJTH HEOTPAHUYEHHO JOJTr0 B OJHOM Ha-
MpaBJIeHNUH, 1MOJA00HO TOKY mpoBoaumoctu'. Jlanee MakcBemn ormedaeT: “Hem Obl HHM SBISIIOCH
ANEKTPUYECTBO, U YTO OBl MBI HM MIOHUMAJIH O] IBH)KEHUEM AJIEKTPUYECTBA SIBJIICHNE, HA3bIBAEMOE
AJIEKTPUUECKUM CMEIEHUEM, TPEACTaBIsIeT COO0M IBUKEHUE JIEKTPUUECTBA B TOM )K€ CMBICIE, B
KaKOM U MEPEHOC ONPEIEIEHHOTO KOJINYECTBA AJIEKTPUUYECTBA 10 MTPOBOJIOKE SIBISETCS TBUKEHUEM
ANeKTpuyecTBa. ENMHCTBEHHOE OTIMYME 3aKJIIOYAETCsl B TOM, YTO B JIMAJIEKTPUKE MMEETCS Cuia,
Ha3blBaeMasi HAMH 3JIEKTPUUYECKOW YIPYTOCThIO, IEHCTBYIOMIAsA MPOTUB 3JIEKTPUYECKOIO CMEIICHUS
U 3aCTaBJISIONIAs 3JEKTPUUECTBO BO3BpALIAThCs Ha3ad MPH YCTPAHEHUU BJIEKTPOJBUKYLIEH CHUIIBI,
TOI/1a KaKk B IIPOBOJHHUKAX 3Ta 3JIEKTPUYECKas yNPYroCTh HENPEPBIBHO MPEOAOJIEBACTCA, TaK YTO
YCTAHABJIMBAETCS UCTUHHBIA TOK IPOBOJAMMOCTH U CONPOTHBIIEHUE 3aBUCUT HE OT IOJIHOTO KOJIU-
YECTBA JJIEKTPUUYECTBA, CMELIEHHOIO CO CBOETO IOJIOKEHUS PABHOBECHUS, 4 OT KOJIMYECTBA DIIEK-
TPUYECTBA, NEPECEKAIOIIET0 CCUeHNE MPOBOJAHMKA B 3aaHHOE Bpemsa' . Takum oOpaszom, mo Maxk-
CBEJULY TOK IIPOBOJMMOCTH OTJIMYAETCSA OT TOKA CMEUIEHUS JIMIIb TEM, YTO B AUDJIEKTPUKAX UMEET-
csl "aNeKTpUYecKas ypyrocTs', 1eMCTBYIONIAs POTUB ANEKTPUUYECKOTO CMEIICHUS.

CeroaHs Mbl 3Ha€M, YTO HOCUTEISIMHU 3JIEKTPUYECTBA B IPOBOJHUKAX SIBIIAFOTCS 3JIEKTPOHBI. B
IUDJIEKTPUKAX, HAIpUMeEp, Ta3ax, MoJ JCHCTBHEM 3IIEKTPUYECKOW HANPSKEHHOCTH IPOUCXOAUT
INEKTPUUYECKOE CMELIEHUE MOJOKUTEIBHBIX U OTPULIATEIBHO 3apsKEHHBIX YacTul. Ho Tak kak Tok
CMELICHHUS BO3HHKACT U B BaKyyMe, MbI BIIpaBe MOCTAaBUTh BOIPOC. CMEIIEHHE KaKOi cyOcTaHIUU
MIPOUCXOUT MO IEHCTBUEM JIEKTPUUECKON HAMPSKEHHOCTH B BaKyyme?

N3 paccyxnenuit Makcsesuia BBITEKAET, YTO IMPUHIUIIUAIBHBIX PA3IMYUN MEXIY DJIEKTPUYECT-
BOM B IIPOBOJHUKE U JEKTPUUYECTBOM B AUIIIEKTPUKE — BaKyyMe, HeT. Pasnnuue 3akiro4yaeTcs B UX
COCTOSIHMM. B MpOBOAHMKE AJIEKTPUYECTBO MO JEHCTBUEM JJIEKTPUUYECKON HAIPSKEHHOCTH Iepe-
MEIIAeTCs, B TO BPEMS KaK B JUAIEKTPUKE 3JIEKTPUUECTBO MOABEPKEHO IEHCTBUIO AIEKTPUUECKON
YOPYTOCTH U MOXKET TOJIBKO cMelarbesi. Ho pa3 anekTpudeckuil TOK B IPOBOJHUKAX MPEICTABISAET
cO0OH TBMKEHUE AJIEKTPOHOB, TO HE SBJSIETCS JIU AJIEKTPHUECKOE CMEIICHNE B BAKyyMe CMEICHH-
€M TeX K€ ICKTPOHOB?

C. C. BopoHkoB
Y70 NpeacraenseT coboin Muposas cpena?
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3. MaruutHoe mosne

Kak ycranoBun Opcres;, mpu MPOXOKACHUU 110 TPOBOJAHUKY 3JIEKTPUUECKOTO TOKA BOKPYT HETO
BO3HMKAET MarHUTHOE TOJIE.

Jlnst BBIICHEHHSI TIPUPOIBI MarHETU3Ma B I1aBe "MarHutHoe aelicTBue Ha cBeT [2] MakcBemn
oOpariaeTcs K ombITy, mpenioxkeHHomy dapaneem u onuckiBaet ero: "Jlyd miocKomnoispu30BaHHO-
ro CBeTa MPOMYCKAETCs Yepe3 MPOo3payHylo JUAaMarHUTHYIO CpeAy, a MJIOCKOCTh €ro MOJsSpU3aliu
Ha BBIXOJIC U3 CPE/Ibl YCTAHABIMBACTCS ITyTEM HAOTIOACHHUS MTOJOKECHHSI aHATTN3aTOpa, IPU KOTOPOM
Jy4 OoTCeKaeTcs. 3aTeM NMPUKJIIAAbIBAETCsl MarHUTHAS CUJIa, KOTOpas JeiCTByeT TakuM 00pa3oM, uTo
HaIlpaBJI€HUE MarHUTHOM CUJIbI BHYTPH MIPO3PAUHOM Cpe/ibl COBMAAET C HampaBieHueM idydya. CBeT
TOTYAC K€ MOSBISETCS BHOBb, HO MPH MMOBOPOTE aHAIM3AaTOpa Ha ONpPEACNICHHBI YroJl CBET OMSTh
OTCEKaeTcs. DTO MOKa3bIBAET, YTO IEHCTBUE MAarHUTHON CHUJIBI COCTOMUT B ITOBOPOTE INIOCKOCTH I10-
JSpU3aIU BOKPYT JIydya, B3STOTO B Ka4eCTBE OCH, Ha OINpPEAEICHHBINA YToJl, U3MepsSEMBbIi YIiioM, Ha
KOTOPBII HaJI0 IOBEPHYTh aHAIN3ATOP, YTOOBI OTCEYb CBET".

AHanmu3upysl omucaHHOE siBieHne, MakcBem1 orMedaeT: "'M3yueHue NelcTBUS MarHeTU3Ma Ha
MOJISIPU30BAHHBIN CBET MPUBOJUT, KaK MbI Y>K€ BHUJIETH, K BHIBOJY O TOM, YTO YaCTh SIBJICHUS, MPO-
UCXOJSIIETO B Cpeae MojA ASHCTBHEM MarHUTHOM CHJIbI, COCTABIISIET HEUYTO OTHOCAIIEECS K TOM XKe
MaTeMaTUYeCKOW KaTeropuu BEJIMYMH, YTO U YIJIOBas CKOPOCTb, OCb KOTOPOI HarpaBiieHa BJOJb
MarHMTHON CHJIBI. DTa YIJIOBasi CKOPOCTb HE MOKET OBITh CKOPOCTHIO KaKOH-THOO 4acTH CpPE.bl,
HMMEIOLIEH 3aMETHBIE Pa3MEPBI U BpaAILAIOUIENCA KaK €IMHOE 1ies1oe. MBI TOJKHBI, CIIEI0BATEIBHO,
MPEJICTaBIATh €r0 Kak BpallleHue OYeHb MaJIEHbKHX 00BEMOB CpPEelbl, KX bl U3 KOTOPBIX Bpalia-
eTcs BOKPYT CBOEH COOCTBEHHOM OCH. DTO M COCTABIISIET TUIIOTE3Y MOJIEKYIISIPHBIX BUXpPEH' .

B 3axmouenne Makcpemn numet: S mymaro, 4TO y Hac €CTh XOPOIIME OCHOBAHHMS I10JIaraTh,
YTO KaKOEe-TO SIBJIEHUE BpAIICHUS UMEET MECTO B MAarHUTHOM IIOJI€; B 3TOM BPAILEHUU YYaCTBYET
00JIbIII0E YHCIIO0 OYEHb MaJICHbKUX MOPIM BEeIIeCTBa, BpaIlaloIUXCsl Kaxk/1as BOKPYT CBOEH coOCT-
BEHHOW OCH, MPUYEM 3Ta OCh NapajljiejbHa HAIMPaBICHUIO MAarHUTHOW CHJIbI, M BPAIICHUS 3TUX
BHUXpPEH 3aBUCST OJIHO OT JPYroro, OyAaydu CBS3aHbI MOCPEIACTBOM HEKOTOPOTO MEXaHHu3Ma' .

AHalli3 ONMMCAHHBIX OMBITOB 3eKTpoauHamMuku Papaaes-MakcBesia O3BOJSET CAENATH Clie-
IYIOI1E€ BBIBOJIBL

—MHpOBas Cpefia — BaKyyM o0nanaeT Gu3nIeCKUMU CBOMCTBAMH, B HEW BO3MOIKHBI dJICKTpHUE-

CKO€ CMElIeHHE U BpallleHHUE;

— U3MEHEHUE 3JIEKTPUUECKOTO CMEIIEHUS M0J00HO TOKY IPOBOIUMOCTH.

Tak Kak 31eKTpUYECKU TOK B MPOBOJHUKE MPEACTABISIET COOO0H BUKEHUE JIEKTPOHOB, YUu-
ThIBasi, YTO U3MEHEHHUE AIIEKTPUYECKOTO0 CMEIIEHUS MOJO0OHO TOKY MPOBOJUMOCTH, €CTECTBEHEH
CHEAYIOUIMI BBIBOJI:

—TOK CMEILIEHHUS B BaKyyMe MpEeICTaBiseT co00il CMelleHHe AJIEKTPOHOB, TO €CTh MHPOBAs

cpella COCTOUT U3 3JIEKTPOHOB.

PaccmoTpuM Tenepb HEKOTOpBIE OMBITHI KBAHTOBOM MEXAaHUKH, BEIYIIME K MPEICTABICHUIO O
(hbU3UYIECKOM BaKyyMe.

4. 3ddexr Komnrona

D¢ dexr KoMnToHa cOCTOMT B M3MEHEHNH UTMHBI BOJHBI 3JIEKTPOMArHUTHBIX BOJH TIPH pac-
CeSTHUM WX Ha CBOOOAHBIX 3JEKTpoHaX. DPQexkT OoTKphIT B 1922 r. amepukaHckuM (QHU3MKOM
A. Komnronowm [4].

V3MeHeHne JJTMHBI CBETOBOW BOJIHBI OIIPENENIeTCs 1Mo popmyIie

AN =), (1-cos0), (1)
rae A, =h/m,C — koMIITOHOBCKas yTMHA BOJHEI JIEKTPOHA; h — mocrosiHHas [lmanka; m,— mac-

ca AIIEKTPOHA; C —CKOPOCTb CBeTa; O — yrous paccesHusl.

CornacHo KJIACCMYECKOW TEOPHM PacCEsHHsl CBETa JJIMHA CBETOBOW BOJIHBI MPHU PACCESHHUM HE
JOJI’KHA MCHATHCA.

C. C. BopoHkoB
Y70 NpeacraenseT coboin Muposas cpena?
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M51 0OpaTM BHEUMaHUE HA TOSBICHUE B 9TOH (opMyiie JUIMHBI BOJIHBI A, , KOTOpas OIpeaess-
eT MacmTad MPOCTPAHCTBEHHBIX HEOJHOPOIHOCTEH MOJIeH, IPU KOTOPBIX CTAHOBSITCS CYIIECTBEH-
HBIMH KBAaHTOBBIE TPOIIECCHI.

Kak ormeuaer biioxunnes [5]: "Ora minHa uMeeT QyHIaMEHTAIbHOE 3HAYCHHUE B PEIIATUBUCT-
CKOM TEOPUH AJIEKTPOHA, SABJISISICH OJTHUM M3 MacIITaboB, CBOHCTBEHHBIX MUKPOMUDY' .

JInst 37eKTPOMAarHUTHOTO TOJIsA, UTMHA BOJIHBI KOTOPOTO A MEHBIIE KOMITOHOBCKOW JJTHHBI
BOJIHBI JIEKTPOHA A, , CTAHOBSITCSI CYIIECTBEHHBIMHU ITPOLIECCHI POXKICHUS 3JIEKTPOH-TIO3UTPOHHBIX
nap u3 Bakyyma [4].

CrietoBaTesIbHO, JUIS BaKyyMa MMEETCS XapaKTepHas JUIMHA BOJMHBI A, U mpu A <A, BakyyMm
KaueCTBEHHO M3MEHSIET CBOE COCTOSIHUE — IPOUCXOIUT POKJIEHUE DJIEKTPOH-TIO3UTPOHHBIX Iap.

5. HyzneBble kosiebaHust
CoriacHO KBaHTOBO TEOPUU HaMMEHbBILAS SHEPT U TAPMOHUYECKOTO OCIIMIIISATOpa paBHa [5]
aw
E, = —20 : (2)

rae 7 =h/2m, w, — coOCTBEHHAs YaCcTOTa OCHMILISTOPA.

Haunmenbiias sHeprust ocuuIIsiTOpa Ha3bIBaeTCs HyJeBOW sHepruei. CyniecTBoBaHUE HYJIEBON
SHEPTUH YCTAHOBJICHO HA ONbBITE. "DKCIEPUMEHTAIbHO, — OTMe4aeT biioxuHies [5], — ymaercs no-
Ka3aTh HaJM4YKMe HYJIEBOM SHEPruM U HYJIEBBIX KOJEOaHHW aTOMOB IyTeM HaOJIOJCHUS pacCEesHUS
cBeTa Kpucrtamiamu. PaccesHue cBera 00yciioBiaeHO KoyebaHusIMU aToMoB. 1o Mepe ymeHbleHus
TeMIIepaTypbl aMIUIMTYya KoJeOaHuil, COrIacHO KJIAacCUYECKOH TEOpUH, JOKHA HEOTPAHUYCHHO
YMEHbIIIATHCS, @ BMECTE C TeM JIOJKHO MCUe3aTh U paccesHHue cBeTa. MeXy TeM OIbIT MOKa3bIBa-
€T, YTO MHTEHCUBHOCTb PACCESHUs CBETA 10 MEPE YMEHBILIEHUSI TEMIEPATypPhbl CTPEMUTCS K HEKO-
TOpOMY MpEeIbHOMY 3HAUEHUIO, YKa3bIBAIOIIEMY Ha TO, YTO U MpU aOCOJIIOTHOM HyJie KoJeOaHus
aToMa He IpeKpamaTcs. ITOT (HakT MOATBEP)KIACT CYIIECTBOBAHHE HYJIEBBIX KoJeOaHMi".

Ho nyneBble koneOaHus MPUCYIIH HE TOJBKO TAPMOHUYECKOMY OCHUJUIATOPY, & MPOUCXOAIT U
B Bakyyme. Kak ormeuaer brnoxunies [5]: "B Hactosiiee BpeMs 3tu 3¢ dekTsl (HysieBbie Koeba-
HUSI DJICKTPOMArHUTHOTO TOJIS U MOJISIPU3Als BaKyyMa) TOYYHIIN SKCIIEPUMEHTAIBHOE MOITBEp-
KJIEHUE U SIBIAIOTCS JJOKA3aTeIbCTBOM M3YMUTENILHOTO (PakTa: B BaKyyMe CYIIECTBYIOT IOCTOSH-
HbIe HyJIeBbIe KoJieOaHus T0JOOHO TOMY, KaK OHM CYHIECTBYIOT B TBEPJAOM Teje, Oosiee TOro, u3-3a
00pa3oBaHMs Map MO3UTPOHOB U JIEKTPOHOB M MOCIEAYIOMIEH UX aHHUTWISILIUKA TPOUCXOIUT TOJISI-
pH3aIys 3TOro BaKkyyma'.

Tak xak HyneBble KoueOaHMs, TPOUCXOIAIINE B BAKYyM€, YCTAaHOBIICHBI AKCIIEPUMEHTAIBHO, TO
MBI BIIpaBe OCTaBUTh BOIIPOC: UTO KOJIeOJIEeTCsl B BaKyyme?

6. [lonspuzanus Bakyyma

[Monspusanus Bakyyma — sIBJICHHE, 3aKJIIOYAIONIEECs B POXKACHUU BUPTYAIbHBIX Hap 3apsKeH-
HBIX YaCTHI[ — aHTHYACTHUI] U3 BaKyyMma TOJ BIMSHHEM 3apsDKEHHOH dacTuibl [4]. DToT 3ddekt
aHAJIOTUYEH TOJSPU3ALMK JAUAIEKTPUUYECKON Cpeibl BHECEHHBIM B HEE 3apsiioM, 4TO O0YCIOBHIIO
Ha3BaHUE SBJICHUS.

Kak ormedaer Muraan [6]: "Korma K 31eKTpOMarHUTHOMY TOJIFO U K IOJISIM, OTHCHIBAIOIIUM
napsl 4acTHIl (IJIEKTPOH-TIO3UTPOH, IPOTOH-AHTUIIPOTOH | T.J.) IPUMEHIWINA KBaHTOBYIO MEXaHHKY,
0Ka3aJ10Ch, YTO B MYCTOTE MPOUCXOJAT HEMPEPbIBHbIE KOJEOAHUS AJIEKTPOMATHUTHOTO MOJIS, POXK-
JAI0TCSl ¥ UCUYE3AI0T DJIEMEHTAPHbBIC YaCTHIBL. [IpH CTOJIKHOBEHUSAX HYKIOHOB (HEHTPOHOB U IPO-
TOHOB) U3 IYCTOTHI BO3HUKACT IISJIbII CHOI Pa3IMYHBIX YaCTHIl — BAKyyM TOJIOH 4yacTwil. [1o cyie-
CTBY, (PM3MKHM CHOBa BEpPHYJIHCHh K MOHATHIO 3(pupa, HO yXe 0e3 MpOTHUBOpeuuil. Y TUBUTEIHHO
CJIIOXKHYIO M HHTEPECHYIO CPEly — BaKyyM — MOKHO OBLJIO ObI CHOBA Ha3BaTh d(PUPOM, eciiu OBl HE
0O0sI3HBb MTyTaHUIIBI ¢ HAUBHBIM MOHsATHEM XIX Beka'.

BriepBbie uer0 0 TOM, YTO BaKyyM COCTOUT W3 3JIEKTPOHOB, Bbickazan Jupak [7]. "5 mombira-
10ch, — numieT Jlupak, — onucath HOBOE MpeJCTaBiIeHHe O pu3nYecKoM Bakyyme. CorjacHO 3TUM
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HOBBIM INIPEACTABIECHUSAM, BAKYyM HE SBIISETCS IIyCTOTOM, B KOTOPOM HUYero He Haxoaurcs. OH 3a-
IIOJIHEH KOJIOCCAJIBHBIM KOJIMYECTBOM 3JIEKTPOHOB, HAXOIAUIMXCSA B COCTOSHUU C OTPULATEIBHOU
SHEPrueil, KOTOpoe MOXKHO paccMaTpUBaTh KaK HEKUM OKEaH .

Takum o0pa3om, mpeacTaBjieHdsl 0 BaKyyMe, BbITeKaloIMe u3 3jekTpoauHamuku Papa-
nesi-MakcBesuia, 0JIM3KH € MPeJICTABJIEHHUSIMA KBAHTOBOW MEXaHUKH, COTJIACHO KOTOPbIM MH-
poBas cpeaa — GU3MYECKUI BAKYYM COCTOUT U3 JJIEKTPOHOB.

B pa6ote [1] onpenenensl Gpusnyeckre CBONCTBa MUPOBOI cpebl — PU3HYECKOro BaKyyma, Ta-
KM€ KaK IUIOTHOCTh, KO3 (HUITEHT C:KMMaeMOCTH, MOYIb YIIPYTOCTH U JIp.
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