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Pauee noTeuu;HaJihI 3JICKTPOMarunnioro nom1 ABmKym,erocS1 3apSIJJ;a 

(noTeuu;naJihI Jhi:euapa - Bnxeprn) 6bIJIH nonyqeHhI KaK CJICACTBHe nopeHu;

npeo6pa3oBaHHSI IlOTeHll;HaJia KynoHa [1 ]. TipH «pemITHBH3an;HH» KYJIOHOB

CKOro IlOTeHll;HaJia yqHThIBaJICSI 3q>q:>eKT 3ana3AbIBaHHSI ACHCTBHSI IlOJISI nyTeM 

npHBJieqeuHSI 4-BeKTopa cBeToBoro (3ana3AhIBa10~ero) pacCTOSIHHSI. 

IlOTCHll;HaJI HbIOTOHa rpaBHTall;HOHHOI"O IIOJISI IlOKOSIIIl;CI"OCSI TeJia 

(qaCTHI.1,bl) C MaCCOH m HMeeT BHA 

.. cp = - a!!!:_ 
R* 

(1) 

(S'" -CHCTeMa)' rAe G - rpaBHTall;HOHHaSI IlOCTOSIHHaSI, H aHaJiomqeH 

noTeHu;na11y Kynoua
1

• Tio3TOMY (CM., B qaCTHOCTH, [3]), 6e3 COMHCHHSI, B 

pe3yJihTaTe <<peJISITHBH3all;HH» noCJieAiiero Bhlpa)Kemrn Mbl TaK:>Ke AOJDKHbI no

nyqHTb IlOTeHll;HaJlbI 3ana3AbIBaIOm;ero THna • 

,UJISI nepeXOAa K CHCTeMe OTcqcra (S), rAe qacTnu;a ABH)KeTCSI co CKOpOCTblO 

V = {3c, BOCilOJib3YeMCSI npeo6pa30BaHHSIMH JiopeHu;a. Tipu 3TOM Mbl yqTeM, qTo 

HHBapHaHTHaSI 3anHCb 3HaMeHaTeJISI HMeeT BRA: 

R'" = 1 · R" = i R~ = iR . . 0 • I l . 
(2) 

3AeCh 4-CKOPOCTb u~ = (1, 0, 0, 0), Ri - 4-BeKTOp CBeTOBOI'O, HJIH 3ana3AhIBa

IO~ero, paccroSIHHSI Ri = (cT, Ra). B. S-cncreMe npeMeHHaSI KOMnoHeHTa R0, 
oqeBIIJJ:HO, COOTBCTCTnyeT npeMeHH pacnpocrpaHeHUSI rpaBHTan;HOHHOH BOJIHbl 

OT ABH)Ky~eroCSI HCTOqHHKa AO TQqKH Ha6JIIOACHHSI. I1Haqe ronopSI, 3TO BpeMSI 

paBHO paCCTOSIHHlO R, AeJieHHOMY Ha CKOpOCTb pacnpocrpaHeHHSI IlOJISI: 

T= R/c. 

<I>opMyny (2) MO)KHO TaK)KC npeACTaBHTb n BHAC 

uiR. = yR + pyR = R(l - {3cosiJ)y, 
I a 

I 06 a11anor·1u1 rpaBHTa~HOHHOl'O H 3JICKTpoManmTHOl'O IlOJICH CM. TaK}KC [2]. 
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2 -r; 
rAe y = (1 - f:J ) 2, a iJ - yron Me)K):ly paAnyc-BeKTopoM 3ana3Ahrnaromero 
pacCT0SIHmI u BeKT0p0M CKOPOCTU. 

Tenepb Mbl A0JI)KHhI yCTaH0BHTb, KaK npeo6pa3yeTCSI JieBa51 qaCTb ( 1). n po
CTeihnee rrpeAII0JIO)KeHHe: rpaBHTaII,H0HHhIH II0TeHII,HaJI - 3T0 4-cKaJI51p H 
003T0MY He npeo6pa3yeTCSI rrpu nepeX0Ae K ABH)Kymeiic2 CUCTeMe 0TCqeTa. B 
pe3yJihTaTe 6yAeM HMeTb 

--G .· .• m 
.. cpN ~ R(l -: f:)cosiJ)y . ' (5) 

B cBoe Bpe1-rn cKansrpnhlii: rpaBiiTan:imiIHhlii rroTean.nan paccMaTpHBancsr HopA-
cTpeMOM [4] (CM. TaK%e [5]). ·. . . . 

OAHaKO cymeCTBOBaHHe ypaBHeHHSI HhlOTOHa - TTyaccoHa AJI51 HenpepbIB
noro pacnpeAeJieHH51 MaTepnn 

ll.rp* = 4:rcGp"' (6) 

CTaBHT IIOA C0MHeHHe crrpaBeA,IIHBOCTb npeAhlAYmero II0AX0Aa. C yqeT0M Toro, 
qTO rrpH pen2THBH3aII,HH (6) onepaTop Jla:rirraca 3aMeH2eTc2 nopeHII,-HHBapnan
THhlM onepaT0p0M .ll,'An:aM6epa, X:apaKTep rrpeo6pa30BaHHSI Il0TeHII,HaJia B Jie-

BOll qaCTll (6) 6yAeT HerrocpeACTBeirno ori:peAeJISITbCSI rrpeo6pa30BaHHeMp *. Ho, 
Kai:: Mbl 3HaeM, IIJIOTH0CTb Macchi 5lBJISieTCSI BpeMeHHOH KOMIIOHeHTOH C00TBeT-

CTByromero 4-BeKTopa IIJIOTHOCTH T0Ka MaTepnu l. 11nhIMH CJioBaMH, HbIOT0-
noB II0TeHII,HaJI (6yAyqH 3-CKaJISipOM) A0JI)KeH c Heo6XOAHMOCTbIO TaK)Ke 

0IIHCblBaTbCSI BpeMeHHOH KOMOOHeHTOH4-BeKTOpa (cp ~ i>. B pe3yJihTaTe AJISI 
rpaBIITaII,H0HH0ro II0TeHII,HaJia peJISITHBHCTCKOH qaCTHII,bl 6yAeM HMeTb 

· mi 
i = -G R(l · - {:JcosiJ)y • (7) 

B lJaCTHOCTH, AJISI BpeMeHH0H K0MO0HCHThI, HJIH <<C06CTBCHHO>> HhIOTOHOBa 
IlOTCHII,HaJia, OOJiyqHM 

o ·· m 
g = cp = -G R(l :... f:JcosiJ) • (8) 

CooTBeTcTByromee pemiTHBHCTCK0e o6o6menHe CHJihI H&IOTOHa HMeeT BHA 

· . , k i F= -mu Gk, (9) 

rAe G~ = at I axi - Ten3op «nanpSI)KeHnocTH» rpaBnTaII,Honnoro nonsi • .ll,nsi 

OTBeqaromero (6) KOBapHaHTHOro ypaBHeHHSI HbIOTOHa - TTyaccoHa 6yAeM 
HMeTb 
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□ El::;:: 4:rcGl. (10) 

C yqcroM npCAhlAymeii cpopMyJihl B npeAD0JI0)KeHirn CHMMeTpnn d1' npeA
CTaBHM (10) B cpopMe ypaBHeHH51 00]151 

a · ai adk · · 
-(-h= - = 4:rcGf. 01) axk axk axk 

qTO KacaeTCSI B03M0)KH0ro rrpeAD0JI0)KeHHSI 0 TeH30PH0M xapaKTepe 
IIOTeHII,HaJia rpaBIITaII,H0HHOro 0OJISI, TO OHO M0rJIO 6bl HMeTh CMbICJI, eCJIH 6hl B 
rrpaBOH qacTH (6) cpnrypnpoBaJI, CKa)KeM, KBaApaT IIJIOTHOCTH MaCCbl. 

Ha ocnoBanun (8) CJieAyeT, qTo 3KBHnoTeHII,HaJihHbie KpHBble HMeIOT cpop
MY 3JIJIHOC0B, OOHCbIBaeMbIX ypaBHeHIIeM 

R _ __p_ 
rp - l - f:JcosiJ ' 

(12) 

I'Ae/3- 3KCII,eHTpHCHTeT, a p = -Gm/cp- <pOKaJihHblH napaMeTp. 
TaKuM o6pa3oM, 3KBnnoTeHU:HaJIH rpaBnTaU:HOHHOro noJISI ABH)Ky~eiicSI 

qacTHII,bI, B o6meM, HMCIOT cpopMy 3JIJIHOC0HA0B BpameHHSI, BbITSIHYTbIX B na
npaBJICHHH ABH)KeHH51. C p0CTOM CKOpOCTH O0Jie BCe 6onee BblTSirHBaeTCSI BIIC
peA H AeiicTByeT na BCe 6oJihIIme paccToSIHHSI. Ilpu 3TOM rrpoAOJihHhle pa3Mephl 

pacTyT rrponopu:uonaJihHO y2, a nonepeqHble - KaK y. 
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