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MacmTa6a 
aHaJIH3ttpyeTCSI C TO'IKH apeHHSI <<CHJibHOI'O» yCJIOBHSI HHBapHaHTHOCTH HHTep
Ba.n:a s, KOTOpoe O3Ha'laeT He3aBHCHMOCTh S OT CKOPOCTH ABH)KeHHSI. IlOA
'lepKHBaeTCSI, 'ITO Tpe6oBaHHe OAHOBpeMeHHOCTH aace'leK IlOJIO)KeHHH KOH~OB 
MacmTa6a npoTHBOpe'IHT 3TOMY yCJIOBHIO. 

Pa6oTa BhlnOJIHeHa B Jia6opaTopuu BhlCOKHX 3Heprnu 011.Sll1. 
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TiepeBOA aBTOpoB 

Strel'tsov V.N., Khvastunov M.S. D2-94-72 
Moving Scales Contraction Contradicts Interval Invariance 

The traditional definition of the moving scale length is analysed from the 
viewpoint of <<Strong►> condition of the interval (s) invariance, that means inde
pendence of s of the motion speed. It is stressed that the simultaneity demand 
of notches of scale ends positions contradicts this condition. 

The investigation has been performed at the Laboratory of High Energies, 
JINR. 
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KaK H3BeCTHO, HHTepBaJI - 3TO tteT1>1pt!XMCpHaS1 BeJIH'IHHa, OilPCAeJISleMaSI 

ABYMSI TOllCllHblMH COOblTHSIMH "SIBJISIIO~aSICSI aHa.noroM TpeXMCpHoro pacCTO

SIHHSI Me)l(Ay ABYMSI TOttKaMH. vlJIH, KaK roeopSIT, MeTpHKa (iteTblpexMepHoro) 

IlJ)OCTpaHCTBa MHHKOBCKOro onpe.qeJISICTCSI KBa.qpaTOM HHTepea.na 

2 2 2 2 _2 2 . 
-s = c l:J.t - l:J.x - l:J.y - l:J.z , (1) 

3aBHCSl~ero OT pa3HOCTH KOOPAHHaT yKa3aHHblX COOhlTHH. vlHTCpBaJI - OCHOB

HOH HHBapuauT Teopirn OTHOCHTeJlhHOCTH, IlO3TOMY ero Ha3hlBaIOT TaK)Ke q>yH

.qaMeHTaJlhHblM HHBapuaHTOM (CM,, HanpHMep, [} )), Be~CCTBeHHblMH npe_q

CTaBHTeJISIMH HHTepsa.na SIBJISIIOTCSI 'laChl u MaCWTa6hl. 

HanOMHHM, llTO HHBapuaHT - 3TO BeJIH'IHHa, KOTopaSI He.H3Mem1eT csoero 

3HatteHHSI (OCTaeTCSI HHBapuaHTHOH) npu nepexo.qe OT OAHOH HHCPIJ;HaJlhHOH 

CHCTeMhl K .qpyroii. IlOCKOJihKY 3TOT nepexo~ CBSl3aH C H3MCHeHHCM CKOJ)OCTH 

ABHXeHHSI, TO, CKaXCM, HHBapuaHTHOCTh HHTCpsa.na AOJIXHa O3HatJaTb ero HC

aaBHCHMOCTb (DOCTOSIHCTBO) OT .CKOJ)OCTH («CHJibHOe» yCJIOBHe HHBapHaHT

HOCTH). C .qpyroii CTOpoHbl, Heo6XOAHMblM, HO HeAOCTaTO'IHblM (<~CJia6hlM») yc

JIOBHCM HHBapuaHTHOCTH SIBJISleTCSI HeH3MeHHOCTh COOTBeTCTByrow.ero anre6-

pautJeCKOro BhlpaxeHHSI npu yKaaaHHOM nepexo.qe. TTo3ToMy KaX<yw.eec.sr 

BhlilOJIHeHHe IlOCJICAHero YCJIOBHSI, KOrAa OAHa H3 ABYX CHCTeM SIBJISleTC.SI .nOKO.Sl

~eiicsr, npHBOAHT HHOr.qa K He.qopaayMeHHSIM. 

I. PaCCMOTpHM C TOllKH apeHHSI CKaaauuoro Tpa.quu;HOHHOe onpeAe.rieuue 

AJIHHbl / .qsmKyw.erocsr MaCWTa6a. IlyCTh AJI.SI npocTOTl,1 MaCWTa6 OpHCHTHpoBaH 

u .qsuxeTcsr BAOJih ocu x S-cuCTeMhl. B paMKax .qaHHOro onpe.qe.rieHu.sr OH xapaK

. TepuayeTcsr ABYMSI o.qHospeMeHHhlMH COOhlTHSIMH Ha ero KOHu;ax, HJIH tJeThlpex

KOMnoueHTHOH BeJIH'IHHOH: 

Lt = (0, l:J.x, 0, 0) = (0, /, 0, 0). (2) 

Ilo3TOMY npocrpaHCTBeHHODOAOOHhlH HHTepsa.n, oTBetJarow.uii .qaHHOMY 

ABHX<YW.CMycsr MacnITa6y, HMCeT BUA 

s2 = l:J.x2 = /2.. (3) 
C . 

KaK H3BCCTHO, npSIMblM CJICACTBHeM Tpe6osaHHSI OAHOBpeMCHHOCTH aace

'ICK nOJioxeHHSI KoHu;os ABHX<yw.erocsr MacmTa6a 1:J.t = 0 · (o.qHospeMeiIHoctH 

ynoM.HHyToii naphl co6hlTHH) .S1BJ1S1eTC.S1 q>opMyJia coKpaw.eHH.SI 

/=/•(t-v2/c2f2=/•y-1. (4) 



3AeCh z • - AJIHHa MaCmTa6a s nOKOe, HJIH COOCTBeHHaSI AJIHHa, v - ero 

CKOpoCTh (CKOpoCTh S* -CHCTeMbl OTHOCHTeJihHO S). 
· Ha ocHOBaHHH (4) u (3). HeTPYAHO 3aKJIJO'l~Th, 'ITO TpaAHU.HOHHoe onpeAe- · 

JieHHe He YAOBJieTBOpSleT (<<CHJihHOMY>>) YCJIOBHIO JiopeHU,-HHBapHaHTHOCTH 

HHTepBana. BMeCTe C TeM O'leBHAHO, 'ITO 3aBHCHMOCTb AJIHHbl MaCmTa6a / OT 

CKOpoCTH C HeOOXO,I\HMOCTblO AOJI)KHa 03Ha'laTb H 3aBHCHMOCTb ll.t OT v. 
3AeCh, OAHaKo, HHOrAa 81,lABHraeTCSI B03pa)KeHHe (CM., HanpHMep, (2)), 

KOTOpoe CBOAHTCSI K CJieAyJOill,eMy. B pe3yJihTaTe npeo6pa30BaHHU JlopeHu,a 

q>opMyJibl (2) B s· -CHCTeMy HMeeM 

jn• = (-pz•, i*, o, 0), 
C • 

(5) 

OTKyAa s· = /*(1 -/J2)V2, T.e. <<CJia6oe>> YCJIOBHe HHBapuaHTHOCTH HHTepBaJia, 
C . , 

Ka3aJIOCh 6hl, BhlilOJIHeHO. Ho, eCJIH Mbl 6yAeM HCXOAHTh H3 Apyrou s 1-CHCTeMhl, 

rAe MaCUITa6 ABH)KeTCSI co CKOpoCTblO vi, TO BMeCTO (5) 6yAeM HMeTb 

zn• = (-p
1
1•,1·, o, O). 

c, 
(51) 

A IlOCKOJihKY s· OTJIH'IHO OT s·, TO 3TO 03Ha'laeT, 'ITO YCJIOBHe HHBapuaHT-
c C · I , 

HOCTH HHTepBaJia OKa3hlBaeTCSI napymeHHNM Aa)Ke B paMKax OAHOH - IlOKOSl

w,eHCSI CHCTeMhl. BoT K 'leMy MO)KeT npHBeCTH q>opMaJihHOe npHMeHenue npeo6-

p~130BaHHU Jlopenu,a, a no cym.ecrsy ueKoppeKTHoe npuMe·HeHne o6w,enpiJHS1-

TOro onpeAeJieHHSI. 

3m H Apyme H3Bf:CTHhle TPYAHOCTH TeOpHH,OTHOCHTeJibHOCTH ycrpaHSIJOT

CSI, eCJIH TOJihKO Mhl OTKa)KeMCSI OT TpaAHU,HOHHOro onpeAeJieHHSI AJIHHhl ABH)Ky

w,erocSI Macwrn6a. 

2. B paMKax KOHu,enu,uu peJISITHBHCTCKoii (noKau,nOHHoii) AJIHHhl (CM., 

nanpHMep, (3]) BMeCTO (2) HMeeM 

z; = (fllr , Ir , 0, 0); . 

OTKYAa c y'leTOM <i>oPMYJihl YAJIHHeHHSI 

z = z•r r 

(6) 

(7) . , 

nOCTOSIHCTBO HHTepsana s = I CJieAyeT c O'leBHAHOCTblO. 11JIH APYrHMH CJIO-r . , 

BaMH, 'leThlpexKOMUOHeHTHaSI BeJIH'IHHa l i (B OTJIH'IHe OT / 11) SIBJISieTCSI 4-BeK-
r C 

TOpoM; 

2 

) 
) 

r il 
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