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JlerepMuHU3M NPOTUB NPOo0adMIN3Ma B (pU3UKe.
Bansrep babun
ITepeBeneno I'ennaguem COKOIOBBIM

dusnueckas TEOpUs B 3HAYUTEIHPHONU CTETICHH 3aBUCHUT OT (hustocoduu, exarieit B
€€ OCHOBE M HCIIOJIb3yeMOH B ee POopMyITUpOBKaX. ITO 0COOCHHO OYCBUIHO TIPOSBISETCS
B COBPEMEHHOM TMPOOAOMIMCTCKOM TOAXOAEC K TeopeTuueckod Qusuke u ee
JETEPMUHUCTCKOMY TPEAIIECTBEHHUKY — KIIACCUYECKOW MeXaHuke. TeHaeHuuw,
BBITEKAIOUIMEe U3 MpoOaduian3Ma, 3amyTaHHbl M HEONpEJeNIeHHBbI. 3alyTaHHOCTh
COBEPILIEHHO €CTECTBEHHO BO3HUKAET W3-3a MPEINOJIOKEHUS O BOJHOBOW OCHOBE
MaTepUd U YPE3MEPHOro aOCTPAKTHOTO BOCHPUATUS JEHCTBUTEILHOCTH, a SICHO
M3II0KEHHYIO B TeopuH [ eii3enOepra HeopeaeIeHHOCTh HCIIONIB3YIOT B CTy4asX, KOr/ia He
MOTYT OOBSCHUTDH WM HEJJOCTATOUYHO MOHUMAIOT ONKCHIBAEMbIN SKCIIEPUMEHT.

[Tpo6abunn3M ykpemiseTcst TeHASHIUEH MPUITUCHIBATh MIOYTH CBEPXECTECTBEHHBIN
XapaKkTep OHTOJOTHUYECKUM MPEINHCAHUSAM, HE TPEOYIOIUM HUKAKOTO MOATBEPKICHUS
MIOJJIMHHOCTH OIBITOM. JTO IPUBOJUT K HEBEKECTBY U K IIPE3PEHUIO JIOTHKHU, KOT/A 3TO
Kacaercsi TEOpUH, M K MEJAaHTUYHOM HACTOMYMBOCTH, KOTJA 3TO KAacaeTcs MEIKHX
neraned. YepHble IbIpBI, KBapKH, CYNEPCTPYHBI M PEIATUBUCTCKHAE NPOTHBOPEUUS —
SApKUE TPHUMEPHl 3TOTO MHPOBO33PEHUS, TI/I€ HM3YMUTEIBHO HEMpPaBIONo 00HbIE
KOHIICTICHM TPUHUMAIOTCS HEKPUTUYHO U «YJOCTOBEPSIOTCS» JIMIIb C TIOMOIIBIO
MaTeMaTHYeCKOro (opManu3ma OLIETOMIISIONIEH 3amyTaHHOCTH. DTOT (opMalu3M, B
CBOIO O4Yepenb, INPEACTABIACTCA HEMOHATHOM CHUMBOJIMKOM, KOTOPYKD HE MOXKET
pacmmdpoBaTh HUKTO KPOME CBETYIIHX.

Omnoit w3 3amay  mpoOabmim3Ma  sBISAETCS  OYEBHIHAS HEOOXOIUMOCTH
JTUCKPEIUTUPOBATh JETEPMUHU3M. DTO MPOSBISAETCA B MOIBITKAX UTHOPUPOBATH MACCy
(GUBUYECKUX TIOHATUH M HUX MPOUCXOXAeHUe. [IpuMepsl 3TUX TEHIEHIWN TPHUBEIACHBI
HIDKE.

OKBUBAJICHTHOCTh JJICKTPOMArHUTHBIX M MEXaHUYECKUX SIBJICHUH B OOPOBCKOM
TEOPHH aToMa SIBJIAETCS 00Lenpu3HaHHoi. B aToii Teopun
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€ — IIOCTOSIHHBIN DJIEKTPUYECKUN 3apsi,

€ - IUDJIEKTpUYECKas MPOHHUIIAEMOCTb,

Me - Macca 3JIeKTPoHa,

Vp - CKOpPOCTb BJIEKTpOHA Ha IIEpBOi OOPOBCKOIT opOuTe,

b - paaunyc nepBoit 0OPOBCKOW OPOUTHI,

tb - (Bpems /27 ) nepBoii 6OPOBCKOW OPOUTHI (MCIIONB3YEeTCS HUXKE),
C - CKOpPOCTb CBETA (MCIOJIb3YETCS HUXKE).
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Ecnu ypaBHenue (1) paznenuTs Ha ypaBHEHHE (2), HAXOIUM, YTO OTHOLLIEHUE "
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CJICO0BAaTCIbHO, U € ) - BCJIWMYHWHBI HHBAPHWUAHTHBIC, CKOPOCTDH 7 =V Takxe SBASCTCSA

BEJIMYNHON UHBAPUAHTHOM.

Jlorn4HO mNpPEANoNOKUTb, YTO €CIU LENOE SBISAETCS WHBAPUAHTOM, TO €TI0
COCTaBHBIC YaCTH TOXKE SBIIIOTCS WHBApUAaHTHBIMHU BenuunHamu. Ho 310 eme Tpedyer
NOATBEpKAeHUA. Hammm nepBbIM NMOATBEPKICHUEM ABIIACTCA TO, YTO WHBAPUAHTHOM
ABIISICTCA CKOPOCTh 3JIEKTPOHA Ha NepBOil OOpoBckoi opbure. Macca MHBapHaHTHA B
KJJACCMYECKOM  MEXaHMKe M, KaKk  [IOKa3aHO B  NpPENbIAylIed  cTaTbe
(http:/wbabin.net/babin/quft.htm )  gomkHa  OBITh  WHBAPUAHTHOM B TEOPHH
OTHOCHUTEJIBHOCTH. EcCM 1enoe MHBapUaHTHO M JIBE€ M3 €r0 TPEX 4acTell MHBAPUAHTHBI,
He TpeOyeT J10Ka3aTeNIbCTBA, YTO TPEThS €r0 YaCTh TAaKXKe SABISCTCS HHBAPUAHTOM.

To ecTsb, Tak Kak h, e, m u V ABIAIOTCA HHBapUaHTaMM, KaK U3 ypaBHeHus (1) Tak
U U3 ypaBHEHHS (2) JOTMYECKU CIEIYyeT, YTO OCTABIIAsICS BEJIWYMHA — paguyc r
SBJIIETCS TAKKE UHBAPUAHTOM.

910 3HAYUT, UYTO JJICKTPOH U €TI0 IMOJIC ABJIAKOTCA BCIUNIYNHAMUA aGCOJ'IIOTHBIMI/I. Ouu
HE MOTYT OBITh W3MEHEHBI. ITO TOBOPUT O TOM, YTO HET HHKAaKOro MpoOadmim3Ma B
OTHOIICHUH JJICKTPOHA.

Orpann4eHHOE TPUMEHEHUE TOCTOSHHBIX MPUBOIUT K YPEe3MEPHO MOIPOOHBIM
U3NI0KEeHUsM. B kauecTBe mpumMepa B OJHOM W3 MPOCTEHIIUX Y4€OHUKOB IMOCTOSHHAS
Punbepra Ha 6eCKOHEUHOCTH (aTOM BOAOpoAa) AAETCs B BUAE!

R = (1/41e0)°mee*/4tthc (1/n; - 1/ny) 3)
rae [N¢], [Ni] — HoMepa KOHeYHOM U HaYaIbHOU OpPOHT, [C] — CKOPOCTH CBETA.

Tak kak B cucteMe MKC pusnexkrpuueckas MOCTOSHHAasA €, paBHA 1/41c? , a
CTaTHUYCCKHU 3apsj € paBeH €/C, OSTH BEIMYMHBI OKa3bIBAIOTCS B ypaBHEHUH (3)
m3muHUMUA. C y4eTOM SKBUBAJICHTHOCTH OOPOBCKOW MEXaHHKHU U AJIEKTpOMarHeTu3Ma
npeoOpazoBanue ypaBHeHUsT u3 cucteMbl MKC B 3I€KTpOCTAaTHYECKYIO CHCTEMY
MO3BOJISIET BOOOIIE MCKIIOUUTh 3TU BEJIMYUHBI U3 ypaBHeHHs. Eciu He mpuHUMAaTh BO
BHHUMaHUE HOMepa opOuT, ypaBHeHHE (3) mpeodpa3yercs K BUIY:

R = MeVp/4TThC = Vp/4TTr,C = 1/4TTtC (4)

OOparute BHUMaHHUE, YTO CMBICI KOHCTaHTHI PumOepra cpa3y moHsITeH B MOCJeIHEM
BbIpa:xkeHnu (4), a B OPUrHHAJIBLHOM BbIpaxeHHu (3) OoH BooOIIEe He MOAAAETCS
pacmgpoBke.

Ecim wm ckopocTh cBeTra, W CKOPOCTh Ha TIEPBOM OOPOBCKOW OpOWTE SBISIOTCS
HWHBAapUaHTaMH, CJIICAOBATCIIBHO U WX OTHOIICHUC TAKIKC ABJIACTCA WHBAPHUAHTOM. 910



OTHOIICHHE UMeeT 3HaueHue [137.036] M coXpaHsSeTCs B COBPEMEHHOW (hM3MKE Kak
«IOCTOSIHHAsI TOHKOHM CTPYKTYphI». [Iponutnpyem P.delinmana:

«CyniecTByeT HEBEPOATHO 3allyTaHHBIM W MPEKpPAcCHbIA BOMPOC, CBS3AHHBIA C
HaOIIOgaeMoil  KOHCTaHTOW  CBSA3M € ,  ONpeleNsiounled  aMIUIUTYIy
B3aUMOJEICTBUS U1 PEAIbHOIO JIEKTPOHA IPHU HM3IYYEHUH WU IOTJIOLIEHUU
peanbHOro (oToHa. DTO MPOCTOE YHUCIO, KOTOPOE ObUIO 3KCIEPUMEHTAIBHO
orpeneneHo OMM3KUM K  -0.08542455. (Mou npy3bs-(OU3MKH HE Y3HAIOT 3TO
YHCII0, TAK KaK UM HPaBUTCA 3allOMUHATh 3TO YKMCJIO B BUJIE BEJIMYUHBI, 0OpaTHON
€€ KBaJpary: okoyio 137.03597 ¢ HEONPEAENEHHOCTHIO OKOJIO 2 B IOCIEAHEM
JECATUYHOM paszpsjie. DTO UYUCIO CTAJIO 3araikod ¢ TeX MOp KaK OHO ObLIO
oOHapykeHO Oojee ueM NATHAECAT JIET Ha3zal, M Bce Xopomue (U3MKH-
TEOPETUKH HaIMCaIM TO YUCIIO y ce0sl Ha CTEHE M HE OCTABIIAIOT €ro B MOKOE.)
Beb1 xotenu Obl cpa3y y3HaTh, OTKYJa 3TO YMCIIO JJIS CBSI3U MPHUIILIO: CBSI3aHO OHO
C YHCJIOM 7T WJIH, BO3MOXHO, C OCHOBaHHEM HaTypaJibHBIX Jorapupmor? Huxro
HE 3HaeT. DTO OJIHA U3 BEJIMYANIINX JbSBOJBCKUX 3araJlok (PU3MKH: Marmyeckoe
4KCII0, KOTOPOE NPUXOAUT K HaM, HO KOTOPOE YEJIOBEK IOHATHh HE MOXKET. BbI
Morju OblI cKa3aTh «pyka bora» Hamucana 3To YUCIO U «Mbl He 3HaeM Kak OH 3T0
Hanucaid». Mbl 3HaeM, 4TO JenaTb, YTOOBI 3KCIEPHUMEHTAILHO OYEHb TOYHO
U3MEPUTh 3TO YUCIIO, HO MBI HE 3HAEM, YTO J€JIaTh HA KOMIBIOTEpPE, YTOOBI 3TO
YHCIIO OOHAPYKUIIOCH 03 KaKOW-ITH00 MOATACOBKH»

Ilociie Takoro BO3BBIIICHHOI'O peBCpaHCa KAXCTCA IMOYTH KOIIYHCTBCHHBLIM, YTO
3HAYEHUE TOCTOSTHHOM TOHKOM CTPYKTYpPhI BBIBEIEHO TaK MpocTto. Tem He MeHee,
KaXXIOMYy JIOTUYCCKH  MBICIAINIEMY YCJIOBCKY  JOJIZKHO 6I>ITB O4YE€BUAHBIM, 4YTO
¢dunocodckas 06aza miusg MarepuaabHOTO MHUpa (TIPEICTABICHHOTO aTOMOM BOJOPOAA)
HECOMHECHHO SABIIACTCA ,Z[GTGpMPIHHCTCKOﬁ U MOXET GBITB npeacraBjicHa C MOMOLIBIO
SICHOM ¥ TPOCTOM MaTEMATHKH.

S xoTen Obl 3aKOHYUTH HAOJIOICHUEM, YTO 3aIyTAHHOCTh OOBIYHO UCTIOIB3YeTCS
TaM, IJIe IMEET MECTO HEJOCTATOYHOC MTOHMMAHHUE WM UMEETCS HaMEPCHHE MTPOU3BECTH
BIleYaT/ieHHE. B mepBoM ciydae, eciu BOIMPOC MOHSIT, OH OYEBUJIHO MOXKET OBITh
U3II0KEH POocTo. Bo BTOpOM citydae, 3T0 MOKET He ObITh OYEBHIHBIM.



