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B CBoe BpeMS! nOTeHllHaIIbl 3JIeKTpOMarnHTHoro nOJI}! ABH)I(ymerocS! 3apSlAa 

(nOTeHllHaIIbl llHCHapa - BHxcpTa) 6blJIH nOJI)"IeJ-lbl KaK CJIeACTBHe JIOpeHll-npeo6~ 

pa30BaHHS! nOTeHllHaIIa KYJIOHa [1]. OP.H «peJIS!THBH3allHH» KYJIOHOBCKOro 

n OTeHUHaIIa )"IHTblBaIICS! 3<f>cpeKT 3ana3AblBaHHSI AeHcTBHS! nOJIS! nYTeM npHBJIe'IeHHSI 

4-BeKTopa CBeTOBoro (3ana3AblBaKJlllero) paccToRHHS!. 

OOTeHllHaII HbKJTOHa rpaBHTallHoHHoro nOJIS! nOKOS!lllcrocSi TeJIa (qaCTHllbl) 

MaCCbl m HMeeT BH.I\ 

* rM<p =-v- (1) 
R* 

(S* - CHCTeMa), rAe G - rpaBHTallHOHHaSI nOCTOSlHHaSI, H aHaIIOrH'IeH nOTeHllHaIIY 

KYJIOHa. 003TOMY, 6e3 COMHeHHS! (CM. , B 'IaCTHOCTH, [2]), B pe3YJIbTaTe 

«peJIS!THBH3allHH» nOCJIeAHcro BblpruKeHHSI Mbl TaK)l(e AOJI)l(Hbl nOJI)"IHTb 

nOTeHllHaIIbl 3ana3AblBaKJIIlerO THna. 

Pe.lUITHBHCTCKH" nOTeHQUaJI HJ.I01'OH a [3]. JlJIS! nepexoAa K CHCTeMe OTC'ICTa (S), 
me '1aCTHlla ABH)I(eTCSI co CKOPOCTblO Be, BOCnOJIb3yeMcR npeo6paJoBaHHRMH llopeH­

ua. OPH '3TOM MI,l )"ITeM, 'ITO HHBapHaHTHaSI 3anHCb 3HaMeHaTeJIR HMeeT BH.I\ 

(2) 

3AeCb 4-CKOpOCTb U: = (1,0,0 ,0), R i - 4-BeKTop cBeToBoro, HJIH 3anaJAblBaKJIIlero 

paccToS!HHS! R i = (cT, R(J.). <1>0PMYJIY (2) MO)l(HO TaK)l(e npeAcTaBHTb B BHAe 

(3) 

cue r = (1 - B2)-1/ 2, a i} _. yron MelK.1lY PMHYC-BeKTopOM 3ana3,1lbIBaJOlIlero pac­

CTORHHSI H seKTopOM CKopocnt. 

Tenepb Mbl AOJI)l(Hbl YCTaHOBHTL K aK rrpeo6paJyeTcR n eBaR" qaCTb (1). )lJISI 3TOro 

06paTHMCS! K ypaBHeHHKJ HbKJTOHa - nyaccoHa )1.IllI HenpephlBHoro pacnpeJleJIeHIDI 

MaTepHH: 

~ <p. =4rtGp· . (4) 
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C yqeToM Taro, 'ITO np~ p eJUIT]{BJ.f3aUUH (4) n epaTop JIanJmca 3aMeH~eTC~ .'10­

peHU-HHBapliaHTffbIM one p aTOp o M .ll.ana M6epa, x ap aKTep npe06pa30BaHH~ 
n OTCHuuana B I1eeoH 4aCTH (4) 6y.ueT HeDo c pe).{CTBelH IO onpe.neJl~TbC~ npe06pa30­

BaHHeM p •. H o , K aK M bl 3HaeM, n JlOTHOCTh MaCCbl ~BJI~eTC~ BpeMeHHoH KOMnOHellTOH 

COOTBeTCTBYJOlUe ro 4-BeKTopa nIlOTHOCTH TOKa MaTe p HH J i . Yi HblMH CJlOBaMH, HblO­

TOHOll nOTeHUHaJI (6y.nyqH 3-CKaJI~pOM) .nOIlJ>KCII C Heo6 xo.nHMOCTblO TaK;t(e onHCbl­

- - 4 (0, BBaTbC~ BpeMeHtJOH KOM n OHeHTOH -BeKTopa q> = g ). pe3YIlbTaTC JlJI~ 

rpaBHTaUHOHHoro nOTeHUHaJla pem lTHBHCTCKOH 1.JaCTHUbl 6y.neM HMeTb 

i 
i -' G MU (5)

g - - R( I - B cos t})r 

B 1.JaCTHOCTH, JlJI~ BpeMeHHOH KOMlloHeHTbl, HIIH «co6CTBeHHO» HbIOTO~;OBa 

nOTeHUHaJla rrOIlytlHM 

o G-::-:- lvl 
g =q> =- R( I- --B- c-o-s-t}-) (6) 

COOTBeTCTBYJOlUee peIl~nlBHCTCKoe o60 6 w.e HHe CHIlbl HblOTOHa HMeeT BH.n 

i ik
F = -mG uk' (7) 

Ok 
r.ne G' - TeH30p Hanp~)KeHHOCTH rpaBHTaUHoHHoro nOIl~ . .ll.n~ OTBe1.JalOmerO (4) 
KOBapHaHTHoro ypaBHeH~ HhlOToHa - OyaccoHa 6y.neM HMeTb 

(8) 

HanpJl1KeHHOCTH rpaBHTaUHouHoro nOJIJI, KaK Mbl 6y.neM npe,1InOJlaraTb, 

onHCbIBaIOTC~ cHMMeTpH1.JHbIM TeH30poM 2-ro paHra. B cII)"Iae aHTHcHMMeTpH1.JHoro 

TeH30pa Mbl, 01.JeBH.IlHO, HMeIlH 6bl nOIlHYIO aHaJlOrHIO C 3I1eKTpOMarHHTHbIM nOIleM 

H, B 1.JaCTHOCTH. ypalllleUIl}! M aKCBeJlIla B Ka1.JeCTBe ypaBHeHHH nOJl~. TeopHH TaKoro 

THna .IlOCTaT01.JHO WHPOKO p ac cMaTpHBaJlHCb B CBoe BpeM}! (CM .• HanpHMep. [4]) . 
CIIc.nyeT ynOM~HyTb TalOKe JlOpeHU-KoBapHaHTHble TeopHH rpaBHTaUHH OyaHKape -

MHHKoBcKoro [5]. 
B paMKax Hamero n0.llxo.na JlJISi HanpSI)KeHHOCTH rpaBHTaUHoHHoro nonSi paBHo­

MepHo .IlBH)Kymeroc~ TeIla 6Y.llCM HMeTb 

G ik = G M (Uilf + dRi) . (9) 
(U'Rl, 

B pe3YJlhTaTe Ha OCHOBaHHl1 (4) Bblpa)KeHHe JlJI~ peIl~THBHCTCKO" CHIIbl HblOTOH3 

6Y.lleT HMeTb BM 

2 
F = -G MI Y [B( 1 + po) + 0(1 + PB)] , (10) 

R2(1 - Bo)3 

2 

http:n0.llxo.na


rAe n = R/ R, P = /luI uO, y = (I - ~2)- 112, 'B = ifll}l, r = (I _ 8 2)-1/2. 

BMecTe C TeM, COD /aCHO 06wellpHH~TblM B lIaCTOSlUlCC BpCMJI npcLlcTaBncuH~M 

nOHli TliroTcm1~ onHCblBalOTCli 06WCH TeopHCH onl CHTCHbllOCTH (OTO). CYWHOCTb 

OTO laKnlO'laeTCli B 0 6 06wcUIII1 nCCBl103BKnllnOBO~i MCTPHKI1 'lCTblPCxMcpHoro 

npoCTpaUCTBa- p eMeHH CneUHafJbHOH TCOpHH OTHOCHTeJlbHOCTH (CTO ) no pI1MaHO­

Boil M pIIKH. OTMCTHM, 4TO K Hnee 0 pHMaHOBO" reoMeTpHl1 C03llaTeJlb OTO 

3HHwTeiiH nonowen co CTOPOHbl Tpe60BaHHYi o6weH KOBapHa HTHOCT I1 ypaBHcHHil 

qnl3HKH . npH :!II'OM ¢aKHPlecKH DlaBHoH la.aa4eil 6bIJI0 0606weHHe ypaBHcHH~ ny­

accolla . 311ecb O'lCHb cyweCTBeHIIO, H :no ewe nOn'lCpKI1BaJI rpOCC~1aH (6]. 'lTO Ha 

OTO 3HHwTe~iHa pacnpocTpaH~IOTc~ Bce npC)I(HHC nOH~TH~ TCI130PHOro aH8JHna, 

pa3pa60TaHHbic MHHKOBCKHM, 30MMcp¢cnblloM, Jlay3 H llpyrHMII M~ e TO (B 4eTbl­

pCXMCpHO~i ¢opMe). 

HanOMHI1M , 4TO B paMKax OTO Ha OCHOBe «3KBIIBaJ1CUTHOCTH MaCCbI II 

3l1Cpml1 » R npaRoH 4aCTH ypaBHeHHlI nyaccoHa (4) nnOTtIOCTb MaCCbI 3aMeH~CTCli Ha 

IlJI0TIIOCTb 3UCpntH (CM ., IIa n p "MCp, [7)) . Ho niiOTtIOCTb MaCCbl SlBnSleTCSI K OMnOHCH­

TO" 4-BeKTopa, Torlla KaK rWOTIIOCTb :meprl1H 3TO KOMnOHeHTa Teulopa 2-1'0 paHra . 

TeM caMblM lIapywaeTcSI ycnoRl1e 4-KOBapl1aHTHocHI*. DOJlbwe TOro, B pe3YJlbTaTe 

OKaJbIBaeTC~ HapyweHHblM o)um 113 OCHOBHblX MeTOllOnOrH'leCKHX npl1UUHnOB 

¢H3HKH - npHHUHn COOTBeTCTBII~. nepBOnpH'lHlla )J(e 3lleCb 3aKJ1104aeTC~ B TOM, 

'lTO HCXOllHblH «3aKOu 3KBI1BaneHTliOCTH MaCCbl 11 3Heprl1H» npOTHBOpe'lHT nopeHU­

KORapl1aHTHOCTI1 [8]. 

HeKoBapHaHTHocn. ~3KBHBaJleHTHOCTH MaCChI H 3HepnIH». MO)l(HO cKa3aTb, 

4TO :!ITO WHPOKO 113BeCTHoe yrBCp)t(llellI1C " MCCT «nopeJlSlTHBHCTCKOC» npOHCXO)J(­

neHHC. 3neCb HMe eTCSI B BHllY, 4TO OBO 6hlJlO CblCKa3aHO eUle no OTKpblTHSI 4eTblpex­

MCPHO" ¢OpMyJlHpOBKH TCOpHH OTlIOCHTenbHOCTI1 . TaKoe yrBcp)J(.1leHHe MO)J(HO 

npH:maTh cTpaReMI1BbIM TonbKO B IloKo~weHc~ CHCTeMC OTC'leTa, Koma MaTCpHaJlb­

uoe Teno nocnc IloTepH 3HeprnH, CK3)I(eM B ¢OPMC H3J1Y'lCHH~, OCTaeTCSI B nOKoe . B 

3TOM cnY4ae H3MeHeHHe 3ueprnH (noKOII) Tena AE", Bbl3BaHHOe H3nY4cHI1CM, C TO'l­

2
HOCTblO no nOCTOSlHHOii c nCHcTBHTenbHo 3KRHBaneHTHO IHMeHeHHIO MaCCbl Tena: 

AE" = /1"1(..·2. ( II) 

nOCKonbKy Macca - CKaJI~p, TO npH nepexon e K JIp yroH CHCTeMe OTC'leTa OHa He 

npeo6pa3yeTc~ B OTnll4He OT :mepnm - BpeMeHHo.i KOMIlOHeHTbl 4-ReKTopa. n03 ­

TOMY R llBH)I(YUle"C~ CHCTeMe, rne tlE = AE"Y. ~e 

• KOTOPO" MOlKHO paccM3TplfBan. KaK MaTeMaTIf'lCcKoe Bblp3lKeHlfC Tpe60BaHlfl( 06IllCKOBaplfalfTHoCTIt. 
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T.e. 3KBHBarreHTIIOCTb He HMeeT MeC'ra. bOIlbwe Toro, eCIIH III060H Macce OTBe'laeT 

3HepmSl, TO He III060H 3HeprHH OTBe'laeT Macca. noap06Hoe H3I10lKeHHe COBpeMeH­

HblX npeaCTaBIIeHHH 0 COOTHoweHHH MelKay MaCCOH H 3Hepmeii MOlKIIO HaHTH B 

CTaTbe J1.b.OKYHSI [9]. 

nO)l'lepKlleM, 'ITO 1HaMeHHTaS! 3HHlllTeHHOBCKaS! cpopMyna OTHOCHTCSI TOJlbKO K 

CHCTeMe nOKOSI. B 06meM lKe OHa 3aMeHSleTCSl Ha 

(12) 
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