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••• MaTepHan:hHhl:u crep)KeHh 

npeACTaBJI.SieT co6o:u qJH3HqecKH 

He npocrpaHCTBeHHYIO Bem;h, a 

npqcrpaHCTBeHHO-BpeMeHHYIO 

KOHqJHrypaD;HIO • 

M.BopH [1] 

BaeiJenue. MO)KHO CKa3aTb, qTo Teopm1 OTHOCHTeJibHOCTH o6513aHa CBOHM 

Ha3BaHHeM Jie:>ICam;eMy B ee OCHOBe npHHD;Hny OTHOCHTeJibHOCTH. CorJiaCHO 3TO

MY npHHD;HITY 3aKOHhl Bcex q)H3HqecKHX 51BJieHH:U OAHHaKOBhl AJI51 JII06hIX HHep-

11,HaJlbHbIX CHCTeM OTC'leTa, T.e. He 3aBHC51T OT HX COCT051HH.sI ABH:>ICeHH.sI. Ilo

CKOJibKY MaTeMaTH'leCKH:U nepeXOA Me:>I(Ay CHCTeMaMH 3aAaeTC.sI npeo6pa30Ba

HH.sIMH Jlopeuu,a, TO 3TO 03HaqaeT, qTO q)OpMa ypaBHeHH:U, OITHChlBaIOm;Hx 

yKa3aHHhle 3aKOHhl, He AOJI:>ICHa H3MeH51TbC51 B pe3yJihTaTe TaKoro nepeXOAa. 

BBeAeHHe 'leThlpexMepuoro npeACTaBJieHH.sI (npocTp~HCTBa MHHKOBCKOro) no-

3BOJIHJIO roBOPHTb O JIOpeHU,-:, HJIH pe.n.sITHBHCTCKO:U, KOBapHaHTHOCTH ypaBHe

HH:U,' onHChlBarom;Hx 3aKOHhl npHPOAhl. CneAyeT nOAtJepKHYTh, qTO STOMY Tpe-

6oBaHHIO AOJI:>ICHbl, KOHetJHO, YAOBJieT~Op51Tb H caMH , q)H3HqecKHe ITOHRTH51. 

MHhlMH CJIOBaMH, · Hx o6o6m;eHHe (paciimpeHHe) Ha CJiyqa:u' 6hlcTphlx ABH:>ICeHH:u 

AOJI:>ICHO co~epmaThC.sI B COOTBeTCTBHH C Tpe601iauHeM pe.Tl51THBHCTCKO:ii ~0BapH-

aHTHOCTH. 

HH:>ICe pe'Ib B OCHOBHOM 6yAeT HATH O ITOH.sITHH AJIHHhl. IlOCKOJibKY OHO OITH

paeTC51 Ha oom;enpHH.sITOe OnpeAeJieHHe AJIHHbI ABH:>ICym;el'OC.sI CTep:>ICH.sI, npHBO

A51IIl;ero K nopeHu,eBCKOMY coKpam;eHHIO, TO AJI51 KpaTKOCTH Mhl 6yAeM· roBOpHTb 

0 COKpam;eHHO:U AJIHHe. Ho npe:>I(Ae qeM nepe:UTH K 3TOMY rJiaBHOMY Bonpocy, 

Mhl XOTHM o6paTHTb BHHMaHHe Ha Ba:>ICHOCTb. BbIITOJIHeHH.sI TaK:>ICe KpaeBhIX yc

JIOBHH, T.e. COBoicynHOCTH HaqaJibHhIX H rpam1qHhIX YCJIOBH:U •. _. ', 

BepiieMC51 Tenepb K npHBeAeHH0H 11,HTaTe~ Ee CMblCJI ·qJaKTHqecKH 3aKJiroqa

eTC51 B TOM, qTO cornacuo TeopHH 0THOCHTeJibHOCTH K TpeM npocrpaHCTBeHHhIM 

KOMIT0HCHTaM: . oiiHCblB~IO~HM . ~aTepHaJibHhIH • crep:>ICeHb, Ao6aBJI51eTC.sI em;e 

BpeMeHua.s1;'11 COBOKYITHOCTb ,3THX qe'ihlpex qHCM cornacHO Tpe6oBaHHIO KOBa

pHaHTHOCTH iionx<Ha o6pa30BbIBaTb 4-BeKTOp. Il0AOOHO TOMY, KaK 3HeprH.sI H 

TPH KOMITOHt!HThl HMITYJibta COCTaB.TI.sIIOT 4.:,JieKTOP 3HeprHH-HMITYJihca, cl Ha

np51:>ICeHHOCTH sneKTPH'lecKoro H MamnTHhIX none:u - 4-TeHaop sneKTpoMar

HHTHoro ITOJI51 HT.A. TaKHM o6pa30M, Haina 3Maqa, no cym;ecrBy, CBOAHTC.sI K 

npoBepKe Toro, YAOBJieTBOp.sieT JIH Tpe6oBaHHIO peJI.sITHBHCTCKO:U K0BapHaHTHO-
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CTH npocrpaHCTBeHHO-BpeMeHHaSI KOH(pHrypau,HSJ, npe.r(CTaBJISIIO~aSI COKpa

~eHHYIO MHHY. 

/{01ca:JameJL&cmeo 1te,coeapua1tm1wcmu co,cpa11.1,e1t1toii iJJLUH&l. Il,JISJ ABH)Ky

~eroc51 (B HeKOTOpoii CHCTe~e s I) co CKOpOCTblO VI B.r(OJib OCH X CTep)KHSI 6yAeM 

HMeTb 1JeTbipexKOMDOHeHTHYJ9 BeJIHlJHHY 

x;1 = (0,l*y~ 1
, 0,0). (1) 

3.r(eCb I* .....; .r(JIHHa CTep)KHSI B DO Koe, r I - JIOpeHu.-<t>aKTOp. C TOlJKH 3peHHSI 

~pyroii aHanom1JHoii HHepu,iia.n:hHOii cucreMbl s2, 

n • -I · X EZ = (0, I y2 ,0,0). (2) 

ECJIH npe.r(CTaBJieHHble BeJIHlJHHbI CYTb 4-BeKTOpbI; TO HX KBa.r(paTbI AOJI)K

Hbl 6hITb paBHbI. IlocKOJibKY B .r(aHHOM CJiy•iae OTJIHlJHbI OT HYJISI TOJibKO X-KOM

noHeHTbI, TO AOJI)KHO BbIDOJIHSITbCSI HX paBeHCTBO. Ho, KaK HeTPYAHO BH.r(eTb, 

x;;,1 = /*vl.:.. v; lc2 ~l*../1 - vi lc2 = x1z. (3) 

TaKHM o6pa30M, COKpa~eHHa.SI AJIHHa He .SIBJI.Sie-r'c.si 4:.BeKTopoM (2 ], a TeM 

caMhIM o6~enpHHuoe onpe.r(eJieHHe iie YA0BJiereop.sie-r yCJIOBHIO nopeHu,-KoBa

pHaHTHOCTH. 

· C noMo~blO aHaJIOm'IHbIX Tpex 4-BeKTOpoB, y KOTOphlx OTJIH'IHhI OT Hynsi 

no O.r(HOH (pa3HOH) npocrpaHCTBeuuoii KOMDOHeHTe, CTpOHTCSl'4-BeKTOP 0ObeMa . 

(CM., HanpHMep, (3]). BS 
1

.:. H S2-tucreMa_x 6y~eM iiMeTh cooTBeTCTBetttto 

Vi:,n = (V*y~ 1
, 0,0,0), (4) 

2 * -lo O 0 V En= (V Y2 ' ' ' ), (5) 

I'J:(e V * - BeJIHlJHHa npocrpaHCTBeHHOI'O o6'beMa B CHCTeMe DOK051. C yqeTOM Bbl

meH3JIO)KeHHOI'O HeK0BapnaHTHOCTb o6menpHHSITOro onpe~eJieHH.SI IIOHSITH.SI , 

ABH)Ky~erocsi o6ieMa (c noMo~:&K>'Tpex ·"itmoBeHHhIX'' eeKTopoB) otJeBH.r(Ha. 

. CJie.r(yeT D0.r(l!epKHYTb, 'ITO .r(OKa3aHHOe .SIBJI.SieTC.SI Mi:lTeMaTH'leCKHM Bblpa-' 

)KeHHeM Toro· (pH3H1JeCKOI'O cpaKTa, 'ITO B paMKax o6~enpHH.SIT0ro onpe,l:(eJieHu.si 

B pa3Hhlx CHCTeMax OTC'IeTa Mhl HMeeM AeJIO c pa3JIH1JHOii coBoKynH0CThIO co6hl-· 

THH: XOT» Ht!KOTOpbie DbITaIOTCSI npoTHBODOCTaBHTb BTOpoe nepBOMy; 

JLn» pen»THBHCTCKoii AJIHHbI [ 4 ] BMeCTo (I) H (2) uMeei.t: 

, x;I =·<f31l·r1,l·rl'O,O),. (6): . 
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Xr2 = (/3z1 Yz, I Y2, 0,0), (7) 

OTKy.ii~ 3aIUII01JaeM; 1JTO B 3TOM ciiyqae TpeooBauue u'HilapuaHTHOCTH iBaApaT~ 

HHTep,Bana BblDOJIHeHO. 

Bo3pa:ICeHUJl, KOTOphle ~hlCKa3blBaJIHCb B CBSl3H C paccMaTpusaeMbIM BOD

pOCOM, OTHOCRTCSJ, co6crBeHf!O, K qacruoMy CJiy1Ja10, KOrAa OAHa H3 cm:i-eM, 

CKa)KeM Sz, COBDa,l:(aeT C CHCTeMoii D0KOSI crepX<HSI s *. IloCKOJibKY, KaK ros,o-' 

PSIT' B 3TOM CJiyqae MOMeHTbl 3ace1JeK KOHIJ,OB CTep)KHSI MOryT 6h1Tb Bb16paHbI 

npOH3BOJibH0
1 

(uanpHMep, MO)KHO DOJIOX<HTb x-.,0 = /31 I*>' TO BMeCTO (2) 6yAeM 

HMeTb 

x;• = ({311*, 1•, O,O). (8) 

B pe3yJI&TaTe AJISI COOTBeTCTBYIOWHX KBaApaTOB HHTepBaJIOB HaH.r(eM 

2 2 2 2 2 2 s. = ({31 - l)l* = -I* (I - {31) = sl' (9) 

T.e. YCJIOBHe JIOpeHIJ,-HHBapHaHTHOCTH YAOBJieTBOpSieTCSI. TO'IHO TaK )Ke B CJiy

qae OOO>eMa 6yAeM HMeTb 

E * * * V
11 

= (V , {31 V , 0,0). (10) 

Teneph, OAHaKo, nae no.r(CTeperacr ApyraSJ TPYAHOCTh, KOTopy10 npo~e BCe

ro 00.SICHHTb Ha H3BeCTHOM npuMepe C DJIOCKonapaJIJieJibHbIM 3ap»X<eHHblM KOH

,l:(eHCaTopoM (CM., HanpHMep, [5,6]). Ha OCHOBaHHH Tpe6oBaHH.SI KOBapHaHTHO

CTH ):(JI.SI HMDYJibCa KOUAeHcaTopa HMeeM 

G i _ Tiky 
- k' 

(11) 

r.r(e T ik_ TeH30p 3HepmH-HMDYJibCa 3JieKTpoMarHHTHOro DOJI.SI; npu'IeM, 'ITO 

):(JI.SI Hae cy~eCTBeHHO, T •11 ~ 0. OTCIO.r(a C yqeTOM (I 0) 3aKJI10qaeM, 'ITO y DOKO-

.SI~erocsi KOUAeucaTopa HMnyn&c He paeeH uyn10 (G 1 ~ 0), TOrAa KaK y ABH)Ky-* . 
~eroc.si, HanpoTuB, G 1 = 0. C noxo)KeH TPYAHOCTblO CTaJIKHBaIOTcsi npu BbilJHC

JieHHH B pa3JIH1JHhlX CHCTeMaX OTClJeTa 3ap.SI.r(a npOBOAHHKa C TOKOM (CM., Ha

npHMep, [7 ,8 ]) . IlocKOJibKY npH 3TOM Tpe6oeauue pensiTHBHCTCKoii 

KOBapuaHTHOCTH <POPMaJibHO BhlDOJIHeHO, TO 3.r(eCb Mbl HMeeM xapaKTepHbltt 

npHMep TPYAHOCTH, CB.SI3auuoii HMeHHO C KpaeBblMH YCJIOBH.SIMH. 

ABTOP BhlpaX<aeT 6naro.r(apuocr& npo<t>. A.A. TsinKHHY 3a u,euHhle KpHTH'Ie

CKHe 3aMe'IaHHSI. 

' ~·; 

I Mbt He 06CylKll3eM 3lleCb npaBHJJbllOCTb -i-aKOr(J YT~ep>KllCtiHSI •. 
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. CTpeJibU,OB B.H. 11.2-93-208 

. HeKosapnaHTHOCTh COKpa~euuoii ,n:JIHHH 

. Ilo,n:tJepKHBaeTC51, tJTO tJeTHpeXKO?dITOHeHTHaSI BeJIHtJHHa, OTBetJalO~aSI o6-
~enpHHSITOMY onpe.n:en:eHHIO ITOHSITIDI .ll:JIHHl,I ,n:BmKy~erocSI CTep:iKHSI (COKpa
~eHHaSI· .n:nHHa), ue SIBJISieTCSI 4-BeKropoM. 3ro yTsep:,g,n:eHHe cnpase,n:JIHBo u 
.ll:JISI npoH3BO,n:HOH BeJIHtJHHH - OO'beMa. . 

Pa6oTa BHITOJIHeHa B Jla6oparopHH BHCOKHX 3Hepmii 011.sIH •. 

'· 

. Coo6~em-1e Om.e,11-meHHOl'O HHCTHryTa si,iepHblX HCCJ1e,1oeau1111. )zy6Ha, 1993 

IIepeBo.n: aBTopa 

Strel'tsov V.N. 11.2-93.;208: 
Noncovariance of Contracted Length 

It is stressed th~t ,the four-:-component quantity corresponding to generally 
accepted definition of the length of a· moving rod (contracted length) · is not· 
4-vector. This statement is also valid for a deriv_ative quantity - volume. 

•· . The investigation has been performed at the laboratory of High Energies, 
JINR. ' I 

, Communication of the Joint Institute for Nucle~rResearch. Dubna, 1993. 


