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BBe.ueHHe. 8 Teoplflf OTHOCIfTeJlbHOCTIf MeCTO npe)l(HerO «.!lOpeilllTIfBlfcTCKoro» 

IfHBaplfaHTa - paCCTO}lHlf}l (,uJlIfHbI), 3aHlfMaeT 4-IfHTepBan. D03ToMY, HanpHMep, 

BMeCTO .!lJlIfHbI CTep)l(H}I npaBIfJlbHee rOBoplfTb 0 ero (npocTpaHcTBeHHOnO.!lo6HoM) 

IfHTepBane. B nOKO}lmeHC}I CIfCTeMe, T.e., no cymecTBy, B HepeilllTIfBlfcTCKOM npe.!le

Jle, If X 3Ha4eHlfSi COBna.!laJOT, 4TO o6ecne4HBaeT npeeMcTBeHHocTb cooTBeTcTBYJOmHx 

TeoplfH If Heo6xo.!lIfMYIO O.!lH03Ha4HOCTb IfHTepBana. C Y4eToM JlOpeHU-IfHBapHaHT

HOCTIf I1HTepBana B .!lBIf)l(ymeHcSI CIfCTeMe OTC4eTa 3TO Be.!leT K e.!lIfHCTBeHHO «JlO

KaUlfoHHoMY onpe.!leJleHIfIO» .!lJlIfHbI .!lBIf)l(ymerocSi CTep)I(H}! [1]. CJle.!lCTBlfeM )I(e ::no

ro onpe.!lCJleHIfSi SlBJlSleTCSI YBeJllf4eHlfe (a He COKpameHlfe) npo.!lOJlbHblX pa3MepOB 

TeJl nplf .!lBIf)l(eHHIf (CM., Hanp., [2]) . 
Hlf)l(e nplfBOLl5lTCSI .!lOnOJlHIfTeJlbHble c006pa)l(eHIf}l Ha 3TOT C4eT. 

P e.IJlITHBHCTCKUH HHTepBaJI - ::lTO 4eTblpex'MepHrui BeJJ l1'lIfHa, onpe.!leJl}leMa51 

UByMSI T04e4HbIMIf C06bITHSIMIf If SlBJl}llOmaSlCSI aHanorOM (If, MO)l(HO CKaJaTb, npe

eMHIfKoM) TpexMepHoro paccToSlHHSI (.!lJlIfHbI). H JlIf, KaK rOBopSlT, MeTp HKa npocT

paHcTBa MIfHKOBCKOro onpe.ueJlSleTCSI KBa.upaToM IfHTepBana: 

(I) 

3aBlfcSlUlero OT pa3HocTIf KOOp.!lIfHaT YKaJaHHbIx C06 bITIfH. 4 - HHTepBaJJ - OCHOBHOH 

IfHBaplfaHT Teoplflf OTHOCIfTeJlbHOCTIf, n03ToMY ero Ha3f:.IBaJOT TaK)I(e cflYHJlaMeHTaJJb

HbIM HtIBaplfaHTOM. Do onpe.!leJleHHJO HH BapHaHT - 3TO BeJlH4HHa, KOTOPaSI He 

H3MetuleT cBoero 3Ha4eHHSI npH nepeXOL\e OT OL\HOH HHepUlfanbHOH CI1CTeMbI OTC4eTa 

K .!lpyroii . DOCKOJlbKY 3TOT nepexo.!l CBSl3aH C 1f3MeHeHHeM CKOPOCTH llBH)I(eHHSI, TO 

IfHBaplfaHTHOCTb IfHTepBana .!lOJl)l(Ha 03Ha4aTb He3aBlfClfMOCTb OT CKOPOCTIf, T.e. n o c

TOSlHCTBO (CM., Hanp. , [3, 4]). MaTeplf'lIlbHblMIf npe.uCTaBIfTeJl.llMH npocTpaHcTBe HHo

nO.!106Horo HHTepBana SlBJlSlJOTCSI MacUlTa6bI (cTep)l(HIf), a BpeMeHlfnO.!lo6Horo - 'la

Cbl. 3aMeTIfM, 'ITO IfHTepBan TaK)I(e O.!lH03Ha4HO n03BOJlSleT, Hanp HMep, 

KJlaCCIf¢IfUlfpOBaTb CTep)l(HIf,. KaK npe)l(.!le ::lTO .!leJlanOCb C nOMomblO «Hepe

JlSlTIfBIfCTCKOro IfHBaplfaHTa» - .!lJlIfHbl. 

)l,.rrHHa creplKHJI. B aHanHTlf4eCKOH reOMeTp1f1f .!lJlHH a CTep)l(H}! Onpe.!leillleTC.II 

nepBblM 4JleHOM npaBOH 4aCTIf (I) . nplf 3TOM 04eBIf.!lHO, 4TO 3Ha4eHHSI n p OCKl.IHH 

(CJlaraeMbIX) BCerJla MeHbUle caMOH .!lJlIfHbl (IfX CYMMbl). TOJlbKO .!lJlSl CTep)l(HJI, 

o pHeHTlfpoBaHHoro B.!lOJlb OllHOH 1f3 oceH KOOp.!lIfHaT, .!lJlIfHa 6Y.!leT COBna.uaTb C 3TOH 
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«MaKCHManbHOH npOeKUHeH». MO)l(HO CKaJaTb, YTO, HanpHMep, Ha nnOCKOCTH TaKa5I 

cHTyaUIDI HMeeT MeCTO, eCnH yron nOBOpOTa q> = O. 
HHmepOaJl Cmep)Kl-U!. B pemlTHBHCTCKOM cnyYae H3-3a OTpHuaTeJlbHOrO 3HaKa B 

Bblpa)l(eHHH WUI HHTepBana (ero nCeB~OeBKJlH.1l0BOCTH) 3HayeHIDI npOCTpaHCTBeHHOH 

npOeKUHH 6y~yT BCerna 60nbllle BenHYHHbl caMoro HHTepBana. 003TOMY no aHa

nOrMH C npe~b1,I\ymHM pacc~eHHeM Tenepb ~e « MHHHManbHOH (npOCTpaHCTBeH

HOH) npoeKUHH» ~On)l(eH COOTBeTCTBOBaTb yron \jI = 0 nopeHueBa nOBopOTa. Ha

nOMHHM, YTO th"l = ~, r~e ~-CKOpOCTb ~BH)I(eHHS!. OTKy~a cne~yeT, YTO «MHHHManb

Ha5I npoeKUHS!» nonpocTy onpe~enS!eTCS! MHHOH nOKOS!llIerocS! CTep)l(HS!. HHblMH 

CnOBaMH, HenO~BH)I(HbIH MaCllITa6 H3MepS!eT npOCTpaHCTBeHHono~o6Hblj.j HHTep

Ban [5]: 
s = t* . (2) 

Cne~yeT 3aMeTHTb, YTO, CTporo roBOPS!, ~e caMO npe~CTaBneHHe 

3aBHCHMOCTH MHHbl ~BH)I(YlllerocS! CTep)l(HSI OT CKOPOCTH C Heo6xo~HMOCTblO Be~eT 

K npe~bl~ymeMY pe3ynbTaTY. UeHCTBHTenbHO, B COOTBeTCTBHH C Tpe60BaHHeM no

peHU-HHBapHaHTHOCTH TonbKO nOCTOS!HHa5I (He3aBHcS!ma51 OT CKOpOCTH) BenHYHHa 

MO)l(eT onpe~enllTb HHTepBan Crep)l(HSI. Ho TaKOBOH e~HHCTBeHHO SlBnSleTCS! MHHa 

HenO~BH)I(HOrO CTep)l(Hli . 

C ~pyroH CTOPOHbl, KB~paT ~nHHbl ~BH)I(ymerocli CTep)l(HSI 6y~eT npe~CTaIlJlSlTb 

npOCTpaHCTBeHHa5I yaCTb KB~paTa HHTepBana B ~BH)I(ymeHcSI CHCTeMe, HnH nepBoe 

cnaraeMoe Bblpa)l(eHIDI 

S2 = 1L _~2(l? (3)
1 _ ~2 1 _ ~2 . 

(4) 

HeuHoapuaHmHocmb «coKpaUleHHo2o UHmep0aJlW>. B TO)l(e BpeMSI B paMKax 

TP~HUHOHHOro (:3HHllITeHHoBcKoro) onpe~eneHHSI H3-3a ycnoBHS! o~HoBpeMeHHocTH 

(3aCeyeK nOnO)l(eHHS! KOHUOB ~BH)I(ymerocS! CTep)l(HSI) HHTepBan nonpoCTy paBeH 

cOKpameHHoH MHHe: 

(5) 

TaKHM o6pa30M, «coKpameHHblH HHTepBan» Sc lIBHO 3aBHCHT OT CKOPOCTH, a :no 

03HaYaeT, YTO TP~HUHoHHoe onpe~eneHHe He y~oBneTBopSleT Tpe6oBaHHIO nopeHU

HHBapHaHTHOCTH. 

C yYeTOM CKaJaHHoro BblllIe, Boo6me rOBOpSl, TepSleT CMblcn caMa nOCTaHOBKa 

Bonpoca 0 Pa3JlHYHbIX BH.1lHMbIX paJMepax ~BH)I(Y1Uerocli CTep)l(HSI. H.3 MHO)l(eCTBa 
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nOCJle,UOBaTeJlbHbIX nOJlOlKeHHH, KOTOpble 3aHHMaeT CTeplKeHb, TOJlbKO O,UHO OTBelfa

eT HCTHHHOMY 3HalfeHHIO HHTepB31la CTeplKHlI (S = 1*). I1 3TOT «BH,UHMbIH pa3Mep» 

onpe,UeJllleTClI CPOPMYJlOH Y,UJlHHeHHlI (4). 

HHmep6aJ1 6 npOCmpaHCm6e 4-IUmY;lbC06. PaCCMOTpeHHble BbIWe CBOHCTBa HMe

lOT HenOCpe,UCTBeHHOe OTHOWeHHe K (BpeMeHHnO,U06HOMY) HHTepB31lY 

(6) 


B HMnYJlbCHOM npOCTpaHCTBe MHHKOBCKOro. KaK BH,UHO, «MHHHM31lbHOH (BpeMeH

HOH) npOeKUHH» OTBelfaeT 3Heprllil nOK0ll (JlOpeHUeB yroJl, HJlH 6b1CTpOTa 'I' = 0), a 

caM HHTepB31l ,UeHCTBHTeJlbHO nOCT0llHeH. B TO lKe BpeMli npH 'I' ~ 0 COOTBeTCTBYIO

lll(Ul npoeKUHlI, T.e . 3HeprHlI ,UBHlKYllleroclI TeJla, 6y,UeT Bcer,Ua 60JlbWe ero 3HeprHH 

B nOKoe. 

KOCHeMClI Tenepb 04eHb Ba.lKHOrO cpH3HlfeCKoro CJle,UCTBHlI TeopHH OTHOCHTeJlb

HOCTH, KOTopoe, O,UHaKO, npI-i onpe,UeJleHHH nOHlITHli pa3MepOB ,UBHlKYlllHXClI o60eK

TOB cpaKTHlfeCKH HrHOpHpOB31l0Cb ,UO HacT0lllllero BpeMeHH. 

JIopeHu-KOBapuaHTHOCTb. no onpe,UeJleHHIO MaTeMaTH4eCKHe BeJlHlfHHbI, npe,U

CTaBJllllOlllHe KOBapHaHTHoe cpH3HlfeCKoe nOHlITHe B pa3JlH4HbIX CHCTeMax OTClfeTa, 

CBlI3aHbl npe06pa30BaHHlIMH flopeHua. Bo06111e, KOBapHaHTHble onepaUHH - TaKHe 

onepaUHH, KOTopble HMelOT CMblCJl BHe 3aBHCHMOCTH OT CHCTeMbI OTC4eTa. npHMe

paMH MOryT CJl)0KHTb HcnYCKaHHe H nomOllleHHe CBeToBoro CHrHana. B TeopHH 

OTHOCHTeJlbHOCTH cpH3HlfeCKHe nOHlITHlI onHCbIBalOTClI cOBoKynHocTblO TOlfelfHblX 

C06bITHH, KOTOP(Ul, B 4aCTHOCTH, MOlKeT 6b1Tb CBe,UeHa Knape C06bITHH. Pa3HOCTb 

Koop,UHHaT 3THX C06bITHH 6y,UeT onpe,UeJlllTb HHTepB31l (4-BeKTOp) ,UaHHoro cpH3H4e

CKoro nOHlITHli. 3,UeCb MbI XOTHM nO,UlfepKHyrb, 4TO comaCHO paCCMaTpHBaeMOMY 

onpe,UeJleHHIO KOBapHaHTH(Ul BeJlHlfHHa 3a,UaeTClI BO Bcex CHCTeMax OTClfeTa cOBOKyn

HOCTbIO O,UHHX H Tex lKe C06bITHH. 

OTCIO,Ua HeMe,UJleHHO BblTeKaeT, lfTO O,UHOBpeMeHHble C06blTHlI He MOryT HCnOJlb

30BaTbClI npH onpe,UeJleHHH cpH3H4eCKHX nOHlITHH BBHLlY OTHOCHTeJlbHOCTH O,UHOBpe

MeHHOCTH. BnpolfeM, 06 3TOM n03,UHee BnOJlHe 0,UH03Ha4HO BbICKa3a'1ClI H CaM 

3HHWTeHH [6): «YeTblpexMepHblH KOHTHH)'YM He pacna,UaeTClI 06beKTHBHO Ha ce

4eHHlI, cpe,UH KOTOPbIX 6bIJlH 6bI ce4eHHlI, co,UeplKalllHe Bce O,UHOBpeMeHHble CO

6bITHlI » . TaKHM 06pa30M, 3,UeCb Mbl HMeeM 04eHb CHJlbHblH apryMeHT npOTHB 

TPa,UHUHOHHOro on pe,UeJleH HlI , npHBoLllllllero K H3BecTHOMY cOKpaweHHIO 

,UBHlKYlllHXClI TeJl . 

3aKJIIO'leHue. flopeHU-HHBapHaHTHOCTb HHTepB31la 03Ha4aeT ero He

3aBHCHMOCTh OT CKOPOCTH ,UBHlKeHHlI, T.e. nOCT0llHCTBO. n03TOMY, HanpHMep, npOCT

paHCTBeHHono,U06HbrH HHTepB31l onpe,UeJl5leTClI ,UJlHHOH HenO,UBHlKHOro CTeplKHlI. B 

,UBHlKYllleHClI CHCTeMe OTC4eTa ero «npOCTpaHCTBeHH(Ul 4aCTb» H3-3a nceB,UoeBKJlHLlO
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BOCTH BCerna 60JlbWe caMoro HHTepBana. A :no OJHa4aeT, 4TO npOLlOJlbHbie paJMepbl 

TeJl YBeJlH4HBaIOTC5I (a He COKpaWaIOTC5I) npH LlBH)t(eHHH. DOJlbwe TOro, 3HHWTeH

HOBCKoe YCJlOBHe OLlHOBpeMeHHOCTH (JaCe4eK nOJlO)t(eHH5I KOHl(OB LlBH)t(yweroc5I 

CTep)t(H5I) BCTynaeT B npOTHBope4He C Tpe60BaHHeM 1IopeHU-KOBapHaHTHOCTH. 

ABTOP 6JlarOLlapHT M.e.XBaCTYHOBa Ja 06C)')K,lleHHSI. 
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, CTpeJlLUOB B.H. P2-95-161 
YWlHHeHl-le nBH)f(YlUHXCSI TeJl -

CJlenCTBHe JlOpeHU-HHBapHaHTHOCTI1 HHTepBana 

I1HTepBan - OCHOBHOH HHBapHaHT TeOpl1H OTHOCHTeJlLHOCTH. npSlMLIM 

CJlenCTBl1eM JlOpeHU-HHBapHaIITHOCTH HHTepBana ' SlMSleTCSI ero nOCTOSlHCTBO (He

3aBHCHMOCTL OT CKOpOCTH). B lJaCTHOCTH, npOCTpaHCTBeHHOnOno6HblH HHTepBan 

onpeneJlSleTCSI )lIlHHOH HenOnBH)f(HOro CTep)f(HSI. B llBH)f(ymeiicSi CHCTeMe ero «npo

CTpaHCTBeHHaSI lJaCTL» (W1HHa CTep)f(WI B nBH)f(eHHH) H3-3a OTpKUaTeJlbHoro 3HaKa 

(nceBIlOeBKJlH./lOBOCTH) 6yneT Bcerna 60JlbWe CaMoro HHTepBana. A :n o 03Ha'laeT, 

'ITO TeJla YJlJlHHSlIOTCSI (a He COKpamaIOTCSI) npH IlBI1)f(eHHH. T eM caMblM H3MeHSleTCSI 

OIlHH H3 maBHLlX BLlBOIlOB TeopHH OTHOCHTeJlbHOCTH. 

Pa60Ta BLmOJlHetia B JIa6opaTOpHH BLICOKHX ::)HeprH" 0115111 . 

C oo6meHHe O61.eJIHHeHHoro HH(.'THl)'fa lI.lICPHblX HCCJJeJl08aHHH . )ly6Ha. 1995 

Strel'tsov V.N. P2-95- 161 
Elongation of Moving Bodies 

a Consequence of Interval Lorentz Invariance 

The interval is the main invariant of the relativity theory. The direct consequence 
of interval lorentz invariance is i ts constancy (independence of the velocity) . 
In particular, the space-like interval is defined by the length of a resting rod. 
In a moving frame its «space part» (the rod length i n motion) because of the negati ve 

sign (pseudo-Euciideanness) is always greater the interval itself. And it means that 

bodies elongate (but not contract) when moving. Thus, one of the main conclusions 

of the relativity theory changes. 

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