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Baeae11ue. TeopnSI OTHOCHTCJihHOCTH ycTaHOBHJia, qTo MaTepnaJihHa.SI JIH

HCliKa (MaCWTa6) npC,LICTaBJISICT. <iJH3HqecKH HC npOCTpaHCTBCHHYIO BC:W:b, a 

npOCTpaHCTBCHHO-BpCMCHHYIO KOH<iJnrypaiJ,HIO. J1Haqe rosop51, • K TpCM npO-: 

cTpaH~T~e~HbiM KoMrmHeHTaM .t~~6~lBn5JeTc5l BpeMe~HaSI~ Ha Ma1-eM:aTnqecKoM 

SI3b!KC 3TO 03HaqaeT, qTo MaCWTa6 .[IOJI)I(CH OllllCb!BaTbCSI npOCTpaHC~BCHHOllO
.LI06HbiM 4-BCKTOpOM. 06IIJ,enpHH5ITOf! onpC,LICJICHHC .[IJIHHbl .[IBll)I(Y:W:CroCSI MaC

WTa6a ,LiaCT pCU,CllT llOJiyqeHHSI COOTBCTCTBYIOIIJ,CH qeTBCpKH qncCJI (B Ka)I(.[IOH 

cncTeMe oTcqcTa). EcJIH npn 3TOM ycJIOBHH JiopeHu,-KosapnaHTHOCTH BhlllOJIHC

HO, 'ITO yKa3aHHbiC qCTBCpKH .[IOJI)I(Hbl npC,LICTaBJISITb O.[IHH ll,TOT )I(C 4-BCKTOp. 

l1JIH HHaqe, COOTBCTCTBYIOIIJ,HH COKpa:w;CHHOH .[IJIHHC HHTCpBaJI .[IOJI)I(CH 6hiTb 

JIOpCHIJ,-HHBapHaHTCH. BnepBbiC OTBCT Ha BOllpOC 0 HCKOBapHaHTHOCTH COKpa

IIJ,CHHOH .[IJIHHbi 6biJI noJiyqeH HMCHHO nyTeM cpasneHHSI TaKHX HHTepsaJIOB B 

.LIBYX .[IBH)I(yiiJ,HXCSI CHCTCMaX OTCqeTa [1 ,2 ]*. . 
I1pC)I(.[IC 11CM nepCHTH K paCCMOTpCHHIO .LIPYrHX .[IOKa3aTCJibCTB HariOMHHM 

HH)I(CCJIC.[IYIOIIICC. 

H11mepa(VL- 3TO 11CTblpexMepHaSI BCJIH11HHa, onpc.t~CJI5ICMaSI .LIBYMSI T011C11-

HbiMH C06biTHSIMH H SIBJISIIOIIJ,aSICSI anaJIOroM TpCXMCpHOro paCCT05IHH5l MC_)K.LIY 

.LIBYMSI T011KaMH. l1JIH, KaK rosopSIT, MCTPHKa (11CTbipexMepnoro) npocTpaHCTBa 

MHHKOBCKOro onpe.[ICJISICTCSI KBa,L~paTOM HHTCpBaJia 

(1) 

3aBHCSI:W:Cro OT pa3HOCTH KOOp,LIHHaT yKa3aHHbiX C06b!THH. l1HTCpBaJI - OCHOB

HOH HHBapHaHT TCOpHH OTHOCHTCJibHOCTH, ll03TOMY ero Ha3b!BalOT TaK)I(C <iJyH

.[IaMCHTaJibHbiM HHBapnaHTOM (eM., HanpnMep, [ 4]). Be:w;ecTBCHHhlMH npe.t~cTa

BHTCJISIMH HHTCpBaJia SIBJI5IIOTC5l 11aCbl H MaCWTa6bl. 

HanOMHHM, 11TO HHBapHaHT 3TO BCJIHqHHa, KOTOpaSI HC H3MCHSICT CBOCro 

3HaqeHHSI (OCTaCTC5l HHBapHaHTHOH) npH nepeXO.[IC OT O.[IHOH HHCpU,HaJibHOH 

CHCTCMbl OTCqe'fa K ,Lipyroif. IJOCKOJibKY 3TOT nepCXO.[I CB513aH C H3MCHCHHCM 

CKOpOCTH .[IBll)I(CHHSI, TO HHBapHaHTHOCTb HHTC&BaJia .[IOJI)I(Ha 03HaqaTb ero He-

3aBHCHMOCTb (nOCTOSIHCTBO) OT CKOpOCTH. . 

*XOTll, no CyweCTBY, rJiaBHbiM 3):1eCb liBJilleTCll CaMa llOCTaHOBKa npo6JieMbi, llOCKOJibKY 3anHCb 1111-

TepBaJia C yqeTOM lj>opMyJibl COKpaweHHll y>Ke l'OBOpHT 0 HeKOBapHaHTHOCTH tpa):IHl\HOHHOI'O Onpe

AeJieHHll. C APYI'OH CTOpOHbl, BCe CKa3aHHOe 3AeCb MO>KHO CqHTaTb MaTeMaTHqeCKOH lj>opMyJIHpOB

KOH noJiyqeaaoro paaee lj>H3HqecKoro BbiBOAa (eM., aanpHMep, [3]), qTo o6wenpHHliTOe onpeAeJie

Ime AJIHHbl ABH>Kyll\el'OCSI MaCWTa6a npOTHBOpeqHT npHHl\HllY OTIIOCHTeJibHOCTH. 
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COTcpaU{eHHWl aJluHa. c Y4CTOM CKa3aHHOro paCCMOTpHM Tpa~HU.HOHHOC 
Orrpe~CJICHHC ~JIHHbl [c ~BH)I(YilJ.CroC51 MaCIIITa6a. IlyCTb ~JI51 rrpOCTOThl MaCIIJTa6 

opHCHTHposaH H ~BH)KCTC51 B~OJib ocH x S-cHtTeMbi. B paMKax ~aHHoro orrpe~e

JICHH51 CMY COITOCTaBJI5IIOTC51 ~Ba O~HOBpCMCHHbiX (T04C4HbiX) C06b!Tll51 Ha ero 

KOHll,aX, HJIH 4CTblpCXKOMITOHCHTHa51 BCJIH4HHa, 

zen= (0, ~ x, 0, 0) =,(O; lc, 0, 0). (2) 

I103TOMY KBa~paT npOCTpaHCTBCHHOIT0~06mJ'ro HHTCpBaJia, OTBC4aiDilJ.Cto ~aH-
HOMY ~BH)Ky~eMyc51 MacuiTa6y, HMeeT s~ · · · 

s2 = ""x2 = z2. 
. c 'J" ( c .~ & ; !" 

(3) 

KaK H3BCCTHO, rrp51MhlM CJIC~CTBHCM Tpe6osaHH51 o~HospeMCHHOCTH 3aCC4CK rro

JIO)KCHH51 KOHU.OB ~BH)Kyi.Qeroc51 MaCII1Ta6a 1'1 t = 0 (o~HospeMCHHOCTH yrroM51-

HyToii: rraphl C06b1THH) 5IBJI5ICTC51 <f:JopMyJia COKpallJ.CHH51 

.l = z*(l _ v2/c2)l/2 c . (4) 

3~CCb [ * .,...-- ~JIHHbl MaCII1Ta6a B ITOKOC; HJIH C06CTBCHHa51 ~JIHHa, V - Cro CKOpO-

CTb (CKOPOCTb S*-CHCTCMbl OTHOCHTCJibHO S) . 

A. Ha ocHosaHnH(4) CJie~yeT, 4TO nHTepsaJI sc 5IBHO 3aBHCHT oT cKopocTH 

~Bll)KCHH51 

sc = /*(1 - v2/c2)''2. (5) 

Ho, Kak OTMC4aJIOCb Bhiiile, TaKa51 3aBHCHMOCTh 03HaqaeT, 4TO Tpa~HU.HOHHoe 
orrpe~eJICHHe He y~oBJICTBOp5ICT yCJIOBHIO JIOPCHU.-HHBapHaHTHOCTH HHTepsaJia. 

BMeCTC C TCM 04CB~HO, 4TO 3aBHCHMOCTb ~JIHHbl MaCII1Ta6a [ OT CKOpOCTH B c . 
paMKax 3Toro yCJIOBH51 c Heo6xo~HMOCThiO ~OJI)I(Ha o3Ha4aTb H 3aBnCHMOCTb 

!1toTv[5]. 

B. Terrepb Mbi xoTHM o6paTHTb BHHMaHHC Ha o~Ho H3 caMbiX paHHHX, rro

B~HMOMy,_ yKa3aHHH 0 HapyiilCHHH yCJIOBH51 HHBapnaHTHOCTH HHTCpBaJia, KO

TOpOC OCTaJIOCh, O~HaKO, COBCpiilCHHO HC3aMC4CHHbiM. PC4b H~CT 06 H3BCCTHhlX 

«JlCKli,H5IX . ITO <f:JH3H4CCKHM OCHOBaM TCOpHH . OTHOCHTCJibHOCTH (1933-. . . 
1934 rr.)» JI.I1.MaH~CJihii1TaM<i' [6 ]. B HHx Mhl 4HTaeM: « ••• CCJIH ~sa co6biTH51 

3aKJII04aiOTC51 B TOM, 4TO B CHCTCMC (S*), B KOTOpOH I10KOHTC51 Haiil MaCII1Ta6, 

O~HOBpCMCHHO Ha KOHll,aX MaCII1Ta6a ~BC BCITbiiilKH, TO ~JI51 TaKHX ~BYX C06biTllll 

B 3TOH CHCTCMC f'1.t* = 0 H s
2 = / 2*. Il03TOMY ~JIHHa MaCII1Ta6a, H3MCpCHHa51 B 
c * 

*B nanmx o6o3naqenmrx. 
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HCITO;J.BmKHOH CHCTCMC, onpCACJ1SICT npOCTpaHCTBCHHO-IT0~06Hhlll J.IHTCpBa,1. 

TaKHM o6pa30M, HCITO~BlDKHbiC 4aCbl H3MCp5IIOT BpCMCHH-IT0~06Hblll HHTCpBaJI, 

a HCITO;J.Bll)I(Hhlll MaCIIJTa6 li3MCp5ICT rrpOCTpaHCTBCHHO-ITOL{06Hblll HHTCpBaJ1>>. 

.Ll,J151 TOro, 4T06hi y6CL{HTbC51 B HCKOBapnaHTHOCTH 061lJ.CI1pHH5ITOro OnpC~C.1C

HH51, L{OCTaT04HO 6hiJIO cpaBHHTb rrpCL{bi~YIIlCC 3Ha4CHHC HHTCpBaJia C COOTBCT

CTBYIOilJ.CH BCJ1H4HHOH (3) B ~BH)I(YilJ.CUCSI CHCTCMC: C Apyroii CTOpOHbl, K no

CJIC;J.HCMY Bblpa)KCHHIO MO)KHO, 04CBHL{HO, npHHTH, ITOJiaraSI B (5) V ~ 0. 
B. HaCKOJ1hKO MO)KHO cy~HTh, car.10C ITCpBOC, XOTSI H KOCBCHHOC, CBH;J.CTCJih

CTBO HCKOBapHaHTHOCTH COKpai.u.CHHOH L{J1HHbl (T04HCC, COKpallJ.CHHOro ofTheMa) 

6bJJIO ITOJIY4CHO M.Jiay:J Clli.C B 1911 r, f7] . .Ll,JISI Bhi4HCJ1CHHSI 3HCprHH H HM-

nyJihCa (G i) 3J1CKTPOMarmnHoro noJ1~·~BH)I(YilJ.Croc51 3apSI~a OH. ucnoJ1h30BaJ1 
;'· .. . . 

Bhlpa)KCHHC: 

Gi= f TikdVk. (6) 

3 T ~ . . . . d 
~CCh - TCH30p :mcprHH-HMITYJihCa 3J1CKTpOMarHHTHOro I10JI51, Vk- 4C-

TblpCXMCpHaSI BCJIH4HHa, KOTOpa51 B COOTBCTCTBHHC 061lJ.CI1pHHSITbiM OnpCL{C,1C

HHCM HMCCT TOJihKO OAHY BpCMCHHYIO KOMITOHCHTY (CM., HanpHMCp, [8]). Ilo-

CKOJibKY JIOpCHli,-KOBapHaHTHOCTb T ik COMHCHHU HC Bbi3hiBaCT, TO HCKOBapnaH

THOCTb G i* B JICBOU 4aCTH (6) ;J.OJI)I(Ha 03Ha4aTh HCKOBapHaHTHOCTh dVk' a TCM 

CaMhiM H COKpalli.CHHOU L{JIHHbi. 

PeJZJlmuaucmciWJl aJlUIW. B paMKax KOHU.CITU.HH pCJISITHBHCTCKOli (J10Kali,H

OHHOU ~JIHHhi) (CM., HanpHMCp, [8 ]) BMCCTO (2) HMCCM 

z; = (vi/ c, 'r' 0, 0), (7) 

OTKy~a c Y4CTOM ¢opMyJihi y~JIHHCHHSI 

lr = l*(I- v2/c2)-l/2 (8) 

ITOCT05IHCTBO HHTCpBaJia S
7 

= [ * (H Cro COBITa~CHHC C ynOMSIHYThiM B n.E 3Ha4C

HHCM ~JI51 ITOKOSIIlJ.CroCSI MaCII1Ta6a) 04CBHL{HO • .LJ,pyrHMH CJIOBaMH - 4CThlpCX

KOMI10HCHTHa51 BCJIH4HHa [ i (B OTJIH4HC OT [ n) SIBJI5ICTCSI 4-BCKTOpOM. r c 
3m:.!liO'teHue. KoHC4HO, paccMOTpCHHhiC cnoco6bi ~oKa3aTCJihCTBa HCKona

pnaHTHOCTH COKpallJ.CHHOll ~JIHHbl HCJib3SI C4HTaTh COBCpWCHHO HC3aBHCHMhiMH. 

CKopec cne~yeT rosopHTh o pa3JIH4HhiX MOAn¢nKaU.nSix :JToii npou.e~yphi. XoTSI 

~OKa3aTCJibCTBO, CB513aHHOC C ycTaHOBJICHHCM HCITOCTOSIHCTBa HHTCpBaJia (Cro 

3aBHCHMOCTbiO OT CKOpOCTH), Bhll'JISI~HT Han60JICC y6e~HTCJibHO. Bnp04CM, H 

*liJnCCTIJa!l KUK «npo6JICMU 4/3». 
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noCJteAHee KOCBeHHOe AOKa3aTeJ"IbCTBO, OCHOBaHHOe Ha HeKOBapHaHTHOCTH Bbl
pa)KeHHH ARSI :meprHH H llMllYRbCa 3ReKTpOMarHHTHOfO nORSI P,BH)KylUerDCSI 3a-
pSIAa, BPSIA Jill Bbl3biBaeT COMHeHHSI. 

AaTop 6narop,ap»T M.C.XaacTyHoBa 3a CTHMY••»PYIOIU»e o6cy)KAeHuSI. 

JI11TEPATYPA 

1. CTpenhU.OB B.H. - Coo6meHue 0115111 P2-:84-843, .Uy6Ha, 1984. 
2. Idem- Hadronic J ., 1994, 17,p.1,05. 
3. Idem:- Found. Phys., 1976, 6, p.293. 
4. EopH M. ~ 3iimmeHHOBCKaSI TeopuSI OTHOCHTe~hHOCTIL M.: Mup, 1964, 

c.291. 
5.CTpeJ1hU.OB B.H., XaacTyHOB M.C.- Coo6meHHSI 0115111.U2-94-72 u P2-

94-171, ll,y6Ha, 1994. 
6. MaHAenhiiiTaM JI.11. - JleKU.HH noonT»Ke, Teopuu ~THocuTenhHOCTH » 

KBaHTOBOH MexaHuKe. M.: HayKa, 1972, c.252. 
7. von Laue M.- Ann. Phys. (Leipzig), '1911, 35, s.124. 
8. Mennep K.- Teop»SI OTHOCHTenhHOCTH. M.: AToMH3AaT, 1975, § 4.17. 

PyKonHCb nocTyn»na B H3AaTenhCKHH OTAen 
13 M3SI 1994 roAa. 

4 

CTpenbU.OB B.H. .U2-94-179 
ll,oKa3aTeRbCTBa HeKOBapHaHTHOCTH COKpameHHOH ARHHbl 

06cy~aiOTCSI pa3RHlJ:Hbie AOKa3aTeRbCTBa HeKOBapHaHTHOCTU COKpaiiJ.eH
HOH ARUHbl. Han6onee y6eAnTenhHblM n3 Hnx npeACTaBnSieTCSI cnoco6, ocHo
BaHHblH Ha ycTaHOBReHUll HenOCTOSIHCTBa (3aBUCUMOCTH OT CKOpOCTU) 
HHTepaana, OTBellaiOIIJ.ero COKpam;eHHOH ARUHe. IlOAllepKUBaeTCSI, liTO H3BeCT
HaSI HeKOBapHaHTHOCTb 3Heprnn II UMllYRbCa 3ReKTpOMarHUTHOrQ llORSI ABU)Ky
m;eroC51 3ap51Aa («npo6neMa 4/3>>) SIBRSieTCSI npSIMblM CJteACTBUeM 
HeKOBapnaHTHOCTU COKpameHHOH ARIIHbi. 

Pa6oTa BhmonHeHa a Jia6opaTop»n BhiCOKHX 3Heprnii 0115£11. 

Coo6ll\eHI,te O&beJ~~>meHHOro HHCTHTyTa liJ~epHbiX HCCJieJIOBaHHi1 . .IJ:y6Ha 1994 

Strel'tsov V.N. D2-94-179 
Proofs of Contracted Length Noncovariance 

Different proofs of contracted length noncovariance are discussed. The way 
based on the establishment of interval inconstancy (dependence on velocity) 
seems to be the most convincing one. It is stressed that the known noncovariance 
of the electromagnetic field energy and momentum of a moving charge (the 
<<problem 4/3») is a direct consequence of contracted length noncovariance. 

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