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. IloAqepKHBaeTCSI, . qTQ Tpa,l\HIJ;HOHHOe . (SHHmTeHHOBCKOe) onpe,l\eJieHHe 
WJHHhl ABHxcyIQerocSI MacnITa6a npoTnBopeqHT HHBapHaHTHOCTH HHTepmma. 

·3-roMy Tpe6oBaHHIO eAHHCTBeHHO YAOBJieTBOpSieT KOHn;enn;HSI pe.n:SITHBHCTCKoi'i 
(JioKan;HOHHoii) · ~JIHHhl. IlosTOMY Tenepb. OAHH H3 r.n:aBHhlX · BhlBOAOB. TeopHH 
OTHOCHTeJihHOCTH rJiaCHT: ·npO,l\OJihHble pa3Mephl TM yBe.n:HqHBaIOTCSI npH 
,l\BHX<eHHH'. 

Pa6oTa BhlilOJIHeHa,BJla6opa-ropHH BhlCOKHX saep~ii OJilSIH: 
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.· Coo6w;em1e 061.e;i1meHHOro ~~CTHT)'Ta ll,lepHblX HCCJle)IOBllHHfl. Jl:y6Ha,. 1994 . 

Strel'tsov V .N. . . .. 
·Moving Bodies Cori.traction Is Incompatible 
with Lorentz Invariance 

, It is emphasiz<::d.that the traditional (Einsteinian) defiriititin.of the: mo~ing 
rod length· contradicts the interval invariance .. The concept of the relativistic 

· (radar) length satisfies this demand only. Therefore one of the main conclusions 
of relativity theory says now:·longitudinal sizes of booies increase in motiori. · 
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•,. -The investigation has been performed at th,eLaboratory of High Energies,· 
JINR.. . 
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BBe.!l,enue. Teopm1 0TH0CHTeJlbH0CTH ycTaH0BHJia, lJT0 MaTepHa.JJbHa51 

JIHHeHKa (Macmrn6) npe.!1,CTaBJI51eT q>H3HlJCCKH He npoCTpaHCTBeHHYIO Be~h, 

a npoCTpaHCTBeHH0-BpeMeHHYIO KOHq>Hrypa~HIO. lfHaqe rosop51, K TpeM npo

CTpaHCTBeHHblM K0Mil0HeHTaM .!J,06aBJI51eTC51 BpeMeHHa51. Ha MaTeMaTHlJeCK0M 

513h1Ke 3T0 03Ha11aeT, lJT0 MaCUITa6 .!J,0JI)KeH ODHChlBaTbC51 npoCTpaHCTBeHnono

.!J,06HhIM 4-BeKTOpOM. O6menpHH51TOe onpe.!1,e.n:euue .!J,JIHHbl .!l,BH)Ky~eroC51 Mac

mTa6a .!J,aeT pe~enT noJiy11eHH51 COOTBeTCTBYIO~eii lJeTBepKH lJHCeJI (B Ka)K.!J,OH 

CHCTeMe OTClJeTa). ECJIH npu 3T0M yCJI0BHe JiopeH~-K0BapHaHTH0CTH Bblil0JIHe

H0, TO yKa3aHHhle lJeTBepKH .!J,OJI)KHbl npe.!1,CTaBJI51Tb 0.!J,HH H TOT )Ke 4-BeKTOp. 

11JIH, HHa11e, COOTBeTCTBYIOmHii COKpa~eHHOH .!J,JIHHe 4-HHTepna.n .!J,0JI)KeH 6h1Tb 

nopeH~-HHBapuaHTeH. 

KaK H3BeCTH0, pe.n:51THBHCTCKHH HHTepaa.n - 3T0 1JeThlpexMepHa51 

BeJIHlJHHa, onpe.!J,e.n:51eMa51 .!J.BYM51 T0lJelJHblMH COOblTH51MH H 51BJI51IOma51C51 aHa

JI0roM TpexMepHoro paCCT051HH51 Me)K.!J,y .!J.BYM51 .T0lJKaMH. 11nu, KaK roaop51T, 

MeTpHKa (lJeThlpexMepHoro) npoCTpancTBa MHHKOBCKOro onpC.!1,eJI51eTC51 KBa.!J,

paT0M HHTepaa.na 

2 2 2 2 _2 2 -s = c lit - lix - liy - Liz , (1) 

3aBHC51mero OT pa3H0CTH KOOP.!J.HHaT yKa3aHHblX COOblTHH. 11HTepsa.n - 0CH0B

HOH HHBapuaHT Te0pHH OTHOCHTeJlbH0CTH, Il03TOMY ero Ha3&IBaIOT TaK)Ke q>yH

.!J,3MeHTa.JlbHblM HHBapuaHT0M. BemeCTBeHHblMH npe.!1,CTaBHTeJl51MH HHTepaa.na 

51BJI51IOTC5111achl H MaCmTa6bl. 

HanOMHHM, lJTO HHBapHaHT - 3TO BeJIHlJHHa, KOTOpag HC H3MCH51eT CB0ero 

3HalJeHH51 (OCTaeTC51 HHBapHaHTHOH) npH nepeX0.!J,C OT O.!J,HOH HHep~Ha.JlbHOH 

CHCTeMbl OTClJeTa K .!1,pyroii. IlocKOJibKY 3TOT · nepeX0.!J, CB513aH C H3MeHeHHeM 

CK0pocTH .!J,BH)KeHH51, TO HHBapuaHTHOCTb HHTepsa.na .!J,0JI)KHa 03HalJaTh ero He-

3aBHCHMOCTb OT CK0pocTH, T.e. Il0CT051HCTBO. 

BBH.!J.Y Ba)KHOCTH nOCJie.!J,Hero yTaep)K.!J,eHH51* cq>opMyJiupyeM ero B BH.!J,e Te

opeMhl H .!J,OK3)KeM ee. 

TeopeMa. EcJ1.u UHmepeaJL He 3aeucum om c,copocmu iJeu:JKeHua, mo OH 

UHeapuaHmeH • . 

*TeM 6oJiee, QTO OHO Bbl3bIBaeT BO3pa>KeHHe 'AUKe y cne~HaJIHCTOB (HanpHMep, y pe~eH3CHTa 

«Phys.Rev.Lett.•). 



11CKJIIOIIIITeJibHO AJHI H3rJIMHOCTII 6yAeM IIOJiaraTh, IITO s = l *f (f:Jc), rAe 

l * - rrocTO.sIHHa.si, / = (1 - /J2)a, {Jc - CKOPOCTh. IIoA MaTepnaJihHhIM rrpeA

CTaBIITeJieM IIHTepBaJia 6yAeM IIOApa3yMeBaTh ABII::>KYIIl,IIHC.sI CTep::>KeHh. 

Heo6xoiJUMOCmb. TiyCTh a= 0. TorAa B ABYX CIICTeMaX OTCIIeTa, rAe CTep

::>KeHh ABII::>KeTC.sI co CKOpOCT.sIMII {Jc H /31 c, 6yAeM HMeTh 

s = l * (I - {32)0 = l * n s1 = l * (I - /Ji)° = l * , 

T.e. yCJIOBHe HHBapnaHTHOCTII HHTepBaJia s = sl AeHCTBHTeJibHO BhIIIOJIHeno. 

!{ocmamo<tttocm&. O11eBHAHO, IITO Tpe6oBaHne Jiopem:i;-nHBapnaHTHOCTII 

6yAeT co6JIIOAeHO, eCJIH crrpaBeAJIIIBO paBeHCTBO 

l * (1 ...:. /3
2t = l * (1 - Pit. 

Ho 3TO B03MO::>KHO, eCJIII TOJibKO a= 0 (IIOCKOJihKY /3 :;z!: /31). 

TaKHM o6pa30M, TeopeMa AOKa3aHa. TaK )Ke JierKO MO::>KeT 6b1Tb AOKa3aHa 

n 06paTHa.s1 TeopeMa. 

· CoKpall\etttta.si: AJIHtta. C y11eToM cKa3aHHoro paccMoTpnM TpaAnn;noHHoe 

(siiHmTeiiHOBCKoe) orrpeAeJieHne AJIIIHhl l ABH::>KyII1,eroc.s1 Macmrn6a. TiycTh 
C . 

AJI.sI rrpOCTOTbl MaCmTa6 opneHTIIpOBaH n ABII::>KeTC.sI BAOJib OCH x S-CIICTeMhl. 

B paMKax AaHHOro orrpeAeJieHH.sI eMy corroCTaBJI.sIIOTC.sI ABa OAHOBpeMeHHhIX (To-

11e11Hhlx) co6blTH.sI Ha ero KOHn;ax, HJIII 11eThlpexKOMIIOHeHTHa.sI BeJIIIIIHHa 

l~ = (0,L\.x,0,0) = (0,lc,0,0) . (2) 

TiosTOMY rrpocrpaHCTBeHHOIIOA06Hhlii HHTepBaJI, oTBe11a10II1,nii AaHHOMY 

ABH::>KyII1,eMyc.s1 MaCmTa6y, HMeeT BIIA 

s =L\.x=l. 
C _ C 

(3) 

KaK II3BeCTHO, rrp.sIMbIM CJieACTBIIeM yCJIOBII.sI 0AH0BpeMeHH0CTII 3ace11eK II0JI0-

::>KeHII.sI K0HIJ;OB ABII::>KyIIl,eroc.si MacmTa6a L\.t = 0 (OAH0BpeMeHH0CTH yrr0M.sIHy

TOH rraphl co6hITIIH) .sIBJI.sieTC.sI q:>OpMyJia COKpaIIl,eHII.sI 

le = l * (I - p2f2 . (4) 

3AeCh l * - AJIIIHa MaCmTa6a B IIOKOe, HJIII co6cTBeHH311 AJIIIHa, {Jc - ero CKO

p0CTb (CKOpOCTb S* -CIICTeMhl OTHOCHTeJibHO S). 

H ew-rnapua1tm1tocm& «c0Kpaw,e1t1tozo u1tmepaMa». 

a) Ha 0CH0BaHIIII (4) CJieAyeT, IITO IIHTepBaJI Sc .sIBH0 33BIICIIT OT CKOP0CTII 

ABII::>KeHII.sI [1 ]; 
s C = l * ( 1 - p2f2 . (5) 
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Ho, KaK Mbl A0Ka3aJIII Bhlme, TaKa.sI 3aBHCIIM0CTb 03HaIIaeT, IITO TpaAHIJ;II0HH0e 

orrpeAeJieHHe He YA0BJieTB0p.sieT Tpe6oBaHIIIO JI0peHIJ;-IIHBapnaHTH0CTII [2 ]. 

6) TioCJieAHIIH pe3yJihTaT M0::>KH0 II0JIYIIIITb II IIHblM rryTeM, eCJIH y11eCTh, 

IITO Ha OCHOBaHIIII (5) rrpn rrepeX0Ae K CIICTeMe II0K0.sI CTep::>KH.sI (/3➔0) 6yAeM 

IIMeTh 

s* = l * C • (6) 

CpaBHeHHe (5) H (6) rrp.sIMO OOBOpHT O HeIIHBapnaHTHOCTH «COKpaIIl,eHHOro 

IIHTepBaJI3>>. OTMeTIIM T3K::>Ke CJieAyIOIIl,ee. 

HeK08apua1tm1toCmb COKpaw,e1t1toii OllUltbl (TOIIHee, COKpaII1,eHHOro om,e

Ma) KOCBeHHO rrpo.siBHJiach y)Ke, KOrAa Jlays [3] rrpeACTaBHJI Bhlpa::>KeHne ~JI.sI 

sHepmn H HMIIYJihCa (d) 3JieKTpoMamnTHOro rroJI.si B KOBapnaHTHOii q:iopMe: 

. .k 
G

1 =fr dVk. (7) 

3AeCh rik - TeH30p 3Hepmn-HMIIYJihca sJieKTpoMamHTHoro rroJI.si, dVk - 11e

ThlpexMepHa.s1 BeJIIIIIHHa, KOTopa.si B COOTBeTCTBHH C 06II1,errpIIH.sITblM orrpeAeJie

HHeM HMeeT TOJihKO OAHY BpeMeHHYIO KOMIIOHeHTY - 3JieMeHT rrpocrpaHCTBeH-

HOro OOI>eMa (CM., HarrpnMep, [4 ]). TIOCKOJihKY JIOpeHIJ;-KOBapnaHTHOCTb rik 

coMHeHnii He Bhl3hIBaeT, TO HeKoBapnaHTHOCTh d* B JieBoii 11acrn (7) AOJI::>KHa 

03H3113Tb HeK0BapnaHTH0CTb dVk, a TeM C3Mb1M H COKpaII1,eHHOll AJIIIHhl. 

Tio.sICHHM q:>H3IIIIeCKIIH CMhICJI MaTeMaTIIIIeCKHX pe3yJibTaT0B. CorJiaCHO 

Tpe6oBaHIIIO JiopeHIJ;-K0BapnaHTH0CTII 0AHa n Ta ::>Ke rrapa co6blTIIll AOIDKHa 

rrpeACTaBJI.sITb CTep::>KeHh BO BCex CHCTeMax 0TCIIeTa. 3iiHmTeHHOBCKOe YCJI0BIIe 

OAH0BpeMeHH0CTII co6hITIIH B ABII::>KyIIl,eHC.sI CIICTeMe BCTyrraeT B rrpOTIIB0pe11ne 

C 3TIIM OCHOBOIIOJiaraIOIIl,IIM Tpe6oBaHIIeM. 

PeJIRTHBHCTCKa.si: AJIHHa. B paMKax K0HIJ;eIIIJ;HH peJI.sITIIBHCTCKOll (JIOKan;n -

OHHOH) AJIHHbl (CM., HarrpIIMep, [SJ) BMeCT0 (2) IIMeeM 

l ~ = (/31
7
,1

7
,0,0) , 

oTKyAa c y11eToM q:iopMyJihl YAJIHHeH11.s1 

1
7
=1*(1-{32)-½ 

(8) 

(9) 

II0CTO.sIHCTBO IIHTepBaJia Sr= l * (ero C0BIIaAeHne C AJIIIHOH IIOKO.sIII1,eroc.s1 

MaCmTa6a) OIIeBHAH0. JJ:pymMII CJI0BaMn: IIeThlpeXKOMII0HeHTHa.sI BeJIIIIIIIHa ~ 

(B OTJin11ne oT P) RBJI.s1eTc.s1 4-BeKTopoM [ 1 ]. 
C 

*M3BeCTHall KaK «npo6neMa 4/3•. 
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3aKJIIO'ICHHe. BhICK33hIBaeTC51 MHeHue, 'ITO paCCMOTpeHHa51 npo6JieMa HMe
eT neAarom11eCKHH xapaKTep H He 3aCJiy)KHBaeT BHHMaHH51*. OAHaKo, KaK CJie
AYeT H3 nOJiy'leHHhIX pe3yJihT3TOB, TPaAHU.H0HH0e npeACTaBJieHHe 0 C0Kpam;e
HHH ABH)KYIIl;HXC51 TeJI HeC0BMeCTHM0 C JI0peHU,-HHBapnaHTH0CThlO HHTepaaJia. 
I1o3TOMY Mhl A0JIX<Hhl 0TKa3aThC51 OT Hero, 3aMeHHB BhITeKalOm;HM H3 K0HU,en
U.HH peJI51THBHCTCKOH (JIOKaU,HOHHOH) AJIHHhl BhIB0A0M 06 YBeJIH'leHHH npo
A0JihHblX pa3MepoB TeJI npu ABHX<eHHH. TeM caMhlM H3MeH51eTC51 0AH0 H3 rJiaB
HhlX CJieACTBHH Teopuu OTH0CHTeJihH0CTH. 
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