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BB.EAEHVIE 

8 HaCTORLUee speMR paccMaTplllBatoTCR ABe <f:>opMynbl npeo6pa3oBaHIIIR npo

AOflbHblX pa3Mepos penRrnBIIICTCKIIIX o6beKTOB, COOTBeTCTBYIOLUllle ABYM <f:>opMaM 

Teop111111 OTHOCIIITeflbHQCTl,1 (CM., Hanp111Mep/1 1). 06LUenplll3HaHHaR <f:>opMyna nopeH

uesa COKpaLUeHIIIR COOTBeTCTByeT 'MrHoBeHHOH. <f:>opMe, KOTopaR on111paeTCR Ha 

noHRrne MrHOBeHHoro paCCTOAHIIIR (111 3HHWTeHHOBCKOe onpeAeneHllle AfllllHbl 

ABlll>KYLUerocR CTep>KHR). ApyraR, HOpManbHaR <f:>opMa Teop111111 OTHOCIIITenbHOCTl,1 

onep111pyeT co CBeTOBblMIII 111n111 3ana3AbIBatoLUIIIMIII paCCTORHIIIRMlll(III 6a3111pyeTCR Ha 

noKaUIIIOHHOM MeToAe 1113MepeHIIIR paCCTORHIIIH) • BBeAeHHaR Ha OCHOBe 3Toro MeToAa 

penRrnBIIICTCKaR 111n111 noKaUIIIOHHaR AfllllHa 12 / paCTeT C ysen1114eHllleM CKOpOCTIII co

rnaCHO "<f:>opMyne YAnlllHeHIIIR". 

Ka3anoCb 6bl, sonpoc, noA06HblH cneAYtoLUeMy: COKpaLl.(atoTCR 111n111 YAfllllHRIOT· 

CR Ha caMOM Aene npOAOflbHble pa3Mepbl MaTep111anbHblX o6beKTOB B, pe3ynbTaTe 

ABlll>KeHIIIR, AnR speMeHIII He B03HIIIKaeT. TeM 6onee 4TO onblTbl no 1113MepeH111to spe

MeH111 (nep1110Aa) >K1113HIII :ineMeHTapHbiX ~acrnu OAH03Ha4HO CBIIIAeTenbpTBYIOT B 

nonb3Y <f:>opMynbl 3aMeAneHIIIR speMeHIII. 0AHaKo, KaK 6b1no 3aMe4eli0 B csoe 

speMR 131, np111 BblBOAe nocneAHeH <f:>opMynbl q:>aKrn4eCKIII nonaraeTCR, 4TO o6b

eKT, npeACTasnAtoll.llllH co6oi:1 4acbI 111n111 :ineMeHTapHyto ~acrnuy, 111MeeT 111c4e3alOLUe 

Manble. pa3MepbI; T.e. RBnA.eTCR T04e4HblM. 8 cny4ae >Ke y4eTa KOHe4HOCTIII npocT

paHCTBeHHblX pa3Mepos B03MO>KHO OTKnoHeH111e OT np111Bbl4HOH <f:>opMynbl. 

0AHaKo Ha1116onee RpKIIIM np111MepoM 3AeCb, 6e3ycnoBHO, RBnReTCR 3q:>q:>eKT 

Aonnepa. np111 3TOM 3neMeHT cseTOBOH BOflHbl (ee AnlllHa) Mo>KeT paccMaTp111saTbCR 

s Ka4ecTBe npocrni:1wero. npoTR>KeHHoro o6beKTa, noseAeH111e >Ke cooTseTCTBYtoll.\e• 

ro speMeHHOro ,IIIHTeJ)oana1 - nep1110Aa BOnHbl - npeACTaBnReT pa3n1114Hble <f:>opMbl 

penRrnBIIICTCKoro npeo6pa3oBaHIIIR speMeHIII, 3aBIIICRLl.lllle OT ycnOBIIIR Ha6ntoAeHIIIR, 

TaKIIIM o6pa30M, sonpeKIII WlllpOKO pacnpocTpaHeHHOMY MHeHIIIIO, Mbl IIIMeeM 

3AeCb onpeAeneHHyto aHanornto C noBeAeHllleM BIIIAIIIMblX pa3Mepos penRrnBIIICTCKIIIX. 

o6beKTOB (CM., Hanp111Mep, 
14 1). 06b14HOe >Ke penRTIIIBIIICTCKOe 3aMeAneH111e speMe

HIII MO>KeT TpaKTOBaTbCR KaK cpeAHee ABYX Ha6ntoAaeMblX senlll4111H. 

HAEfllOAAEMblVI nEPVIOA BOflHbl OT ABVl>KYLUErOCA VICT04HVIKA 

Vlcnonb3'{R 3aKOH npeo6pa30BaHIIIR BOnHOBoro 4-BeKTOpa ki, nerKo paCCMOT

peTb 3q:>q:>eKT Aonnepa, KOTOpblH 3AeCb Mbl 6yAeM npeACTaBnRTb K8K 1113MeHeH111e 

nep1110Aa T sonHbl, 111cnycKaeMoi:1 IIICT04HIIIKOM, ABlll>KyLUIIIMCR no oTHoweH~to K Ha6-

ntoAarnnto ( e S-c111CTeMe) , no cpasHeH111to c co6cTBeHHblM nep1110AOM T* Toro >Ke 

IIICT04H111Ka B CIIICTeMe OTC4eTa (S*), rAe OH noKOIIITCR. 

0tH,tl'UitH1\itii14il . nttrr!T \ 
tll\'l!~!iWX BCCl!t.,IOIIIJd 

e;MSnirtOTEKA ~.•---- -------- -



➔ 
nycTb V - CKOpOCTb 111CTO'IHll1Ka, T.e. CKOpOCTb S*-c111creMbl OTHOCll1TenbHO s. 

CornacHo 06LU111M cj:,opMynaM npeo6pa3osaH111H 4-seKTopos 111MeeM 

o o-::t"t o -k* = (k - /3kJY = k (I - {3n3 )r, ( 1) 

r.o.e f3 = v/c, r = ( 1 - /32 i- 112
• no.o.crasnAA cto.o.a k0 = 21r/cT, k1 = k cose = 

= 21r cos8/cT, r.o.e e - yron Me>KAY HanpasneH111eM 111cnycKaH111A 111 HanpasneH111eM 

AB111>KeHll1A 111CTO'IH111Ka, 111 Bblpa>KaA T 11epe3 T*, nony'lll1M 

T = T*(I - /3 cos8) r- (2) 

O'1eB111AHO, 'ITO np111 pa3nll1'1HblX yrnax Ha6ntoAeH111A* Mbl 6y.o.eM nony'laTb pa3-
flll1'1Hble 3Ha'leHll1A AnA nep1110.o.a BOflHbl**. np111 3TOM, O'leBll1AHO, 1113BeCTHaA cpopMy

na penATli1B111CTCKOro 3aMe.o.neHll1A speMeH111 6y.o.er 111MeTb MeCTO TOflbKO np111 e = rr/2, 
r.e. s cny'lae nonepe'IHoro 111n111 penAT111s111crcKoro 3cpcpeKra ,llonnepa. BMecre c reM, 
Hanp111Mep, np111 

cos e 1 = (I - r- 1 )/J 1 T=T*, (3) 

T.e.lAM88M "KnaCCIA'leCKll1H" pe3ynbTaT, a np1,1 

cos 82 = /3 T =T*r- 1 , (4) 

T.e. 111MeeM pem1TIIIBIIICTCK08 COKpaLUeH111e speMeHIA! C .o.pyroH CTOpOHbl, AnA ABYX 
npe.o.enbHblX 3Ha'leH111H 8 = 0 111 8 = 1T 6y.o.eM I/IMeTb COOTBeTCTBeHHo· 

TB = (I - /3)T*r 111 TR= (I + /3)T*r. (5) 

Oreto.o.a cne.o.yeT, 'ITO IIICKOMaA sen111'1111Ha penATIABll1CTCKoro 3aMe.o.neHIAA speMeHIA 

Tr Mo>KeT 6b1Tb npe.o.crasneHa raK>Ke KaK cpe.o.Hee 3Ha'leH111e sen111'1111H TB III TR : 

1 
Tr = 2- (TB + TR) • (6) 

3.o.ecb TB coorsercrsyer cny'lato, Kor.o.a cser 1,1cnycKaercA s HanpasneH111111 ABlll>Ke

HIIIA 111cro'IH111Ka, a TR - s npor111sonono>KH0M HanpasneH111111. 
C .o.pyroH CTOPOHbl, sse.o.eHHaA cpopMyna (6) MO>KeT paccMarp111saTbCA KaK 

MOAll1cp111Ka1.1111A (0606LUeH111e) onpe.o.eneHIIIA noHATIIIA speMeHIII AflA AB111>KYLUIIIXCA 
npoTA>KeHHblX o6beKTOB. KaK BIIIAHO, oHa YA111B111TenbHblM o6pa30M HanoMIIIHaeT HaM 

7;➔ ➔ * Unu e 3aeucuMocru or "<paKTopa 3ana3ab1eaHuR" (1 - pn ) , zae n 3 = 
= R3 /R 3 , a R3 - 3ana3ab1ea10,u,ee paccroRHue.. 
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~ ~ ~ /2 I 'PopMyny, 'P111ryp111pytoLUYIO B onpe.o.eneHll1111 noHATIIIA penATll1B111CTCKOll1 Aflll1Hbl , 

oco6eHHo' ecn111 nepeHTli1 K .o.n111HaM sonH, AOMHO>Kll1B o6e 'laCrn (6) Ha CKOpOCTb 

csera c. 

PEnRH18111CTCKll11713<l><l>EKT .nonnEPA 

B pe3ynbrare yKa3aHHoro nepexo.o.a 6y.o.eM 111MeTb 

I. 
Ar= ,~An+ AR)- (7) 

np111sneKaA (5). nerKo nony'l111Tb cj:,opMyny npeo6pa3osaH111A AnA \. OHa npe.o.

crasnAer co60H "cj:,opMyny YAn111HeH111A" AflA Aflll1Hbl BOflHbl 

\ = A*r, (8) 

T.e. npe.o.cKa3blBaer KpacHoe cMeLUeH111e cneKTpanbHblX nll1Hl,1H, Ho caMoe cyLUeCT

seHHoe 3,D,eCb TO, 'ITO 111MeHHO Ac 1113MepAeTCA B onblTax no 1113Y'leH111IO nonepe'IHOro 

111n111 penATli1B111CTCKOrO 3cpcpeKra ,llonnepa 16
-

8 1
• nepBblH 1113 TaKll1X onblTOB 16 1

, 

no.o.rsep.o.111sw111x cj:,opMyny (8). r.e. c.o.s111r cneKrpanbHblX n111H111H Ha sen111'11AHY 

oA = A - A*~ J_ a.2 A* r r 2 ,., , (9) 

6blfl BblnOnHeH AHscoM 111 .CT11111y3/1/10M B 1983 r. Cne.o.yer 3aMeTIIITb, 'ITO 6onbwoe 

3Ha'leH111e onb1TaM 3Toro rnna np111.o.asan 3HHWTeHH 19 1
• no cnosaM 3oMMepcj)enb

.o.a /l O '. "3HHWTeHH B111,D,en B O>Klll,D,asweMCA KpaCHOM CMeLUeHIIIIII experimentum 
cruds A,11.11 TCOPHH OTHOCHTeJlbHOCTH". 

3AKnlOYEHll1E 

Teol)IIIA OTHOCIIITeflbHOCTIII ycraHos111na pasHonpas111e npocrpaHCTBeHHblX III spe

MeHHblX KOOPAIAHaT, o6beA111HIIIB 111X B e,D,I/IHblH npocrpaHCTBeHHo-speMeHHOH KOH· 

TIAHYYM (npocrpaHCTBO MIIIHKOBCKoro). 

n pose.o.eHHoe paccMorpeH111e n0Json111no yt:rpaH111Tb csoero po.o.a "ac111MMerp111to" 

Me>KAY noHATIIIAMIII AnlAHbl III speMeHIII AflA ABlll>KYLUIIIXCA o6beKTOB. C OAHOH CTO

pOHbl, 6blflO noKa3aHo, 'ITO "HeOAH03Ha'IHOCTb", no.o.o6HaA cyLUeCTBOBaHIIIIO ABYX 
cj:,opMyn npeo6pa3osaHIIIH AnA npo.o.onbHblX pa3Mepos, 111Meer Mecro III s cny'lae 

speMeH111. C .o.pyroH CTOpOHbl, Mbl np111wn111. cpaKTlll'leCKIII, K o6o6LUeHIIIIO noHATIIIA 
speMeH111 Ha penATIIIBIIICTCKl/le npoTA>KeHHble o6beKTbl. 

nocKonbKY np111po.o.a 111MeeT .o.eno co cseTOBblMIII lllfllll 3ana3Ab1BatoLUIIIMIII, T.e. 
"Heo.o.HospeMeHHblMIII", paCCTOAHIIIAMIII, TO C HIIIMIII CBA3aH KOHe'IHblH speMeHHOH 
IIIHTepsan. To'IHO TaK >Ke B o6LUeM cny'lae C epeMeHHOl1 A/1"'1T8/1bHOCTblO CBA3aH He• 
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KOTOpb1'1 npocTpaHCTBeHHb1'1 pa3Mep (HanpHMep, pa3Mep 06beKTa). TaKHM o6pa-. 
30M, 3AeCb BCKpbleaeTCSI rny60Ka11 aHa11orn11 Me>KAY onpeAe/leHHeM pell!ITHBHCT
CK0'1 AJlHHbl H paCCMOTpeHHblM o6o6~eHHeM pe1111rneHCTCKOrO epeMeHH. B pe3y11b
TaTe MaTeMaTw1ecKall 3KBHeaneHTHOCTb npocTpaHCTBeHHblX H epeMeHHblX KOOPAH
HaT pacnpocTpaHHeTCSI Ha COOTBeTCTBYIO~He ctm3w1ecK111e nOHSITHII. 
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CTpCJibl.1,0B B.H. 
KaX<yll.l,aSICSl OJJ.H0_3Ha 'IHOCTb 
pCJISITHBHCTCKOI'O 3aMe)J.JieHHSl BpeMeHH 

.U2-92-114. 

YKa3blBaCTCSl Ha aHanormo Me~y noBe)J.eHHeM 3ana3)J.~Bal0ll.l,.Cio paccro
SIHHSI :it nepHO)J.a BOJIHbI,!: 11cnycKaeMOH JJ.BHX<Yll.l,HMCSI HCTO'IHHK"?M, B 3aBHCH
. MOCTH OT YCJIOBHH Ha6JIIO)J.eHHSl ("q>aKTOpa 3ana3)J.hIBaHHSI"). OTMe11ae1'CSI, 'ITO 
onpeJ].CJieHHe BpeMeHH )J.JISI ABHX<Yll\HXCSI npoTSIX<eHHhIX o6heKTOB, npHBOJJ.Sl-

' . . 

ll.l,ee K PCJISITHBHCTCKOMY 3aMe)J.JieHHIO, COOTBeTCTByeT onpeJ].CJieHHIO pCJISITH-
. BHCTCKOH (JioKaxiuottttou) AJIHHhl, npttBOASII.UeMy K "cpop~yne YAJIHHeHn~''., 

'Pa6oTa BbIUOJIHeHa B Jla6opaTOpHH BblCOKHX 3HeprHH OJ,f.SU1. 

Coo6ll\eHtte, o,6be,l\ttHe1111oro IIIICTHTYTa ll,l\ep11blX IICCJle,I\OB3HHH. ,ny611a 1992 

IlepeBOA aBTopa 

Streltsov V.N;' D2-92-114 
• Apparent Simplicity of Relativistic Time Dilation 

It is indi~ted on the d~finite analogy. between the dependence ~f visible. 
sizes of relativistic objects and period of the wave, emitted by the moving source· 
from the observation conditions· C'reta~dation factor"). It is noted that the 
definition of time for moving extended objects, led to relativistic dilation, 
corresponds. to the definition of the relativistic (radar) length led to the 
"elongation formula". 

The investigation has b_een performed at the Laboratory of High Energies, 
JINR. ' 

Communicatim; of the Joint lnstiture for Nuclear Research. Dubna 1992 \."1-

. ' . ' 


