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CrpenbUOB B.H. P2 - 11385 

0 penSJTHBUCTCKOM BpaiUeHHH 

PaccMOTfeHbi ( TaureuuuanbHbie) npeo6paaoaaHHlil nnsr JtoopnuuaT BH}la 
t : (t~ ...,r2c- cp')y), cp: (cp'- wt')y, r = r': const., rne y: (1- ...,l!rllc-2)- 1 2 , 
onHChiBBIOIUHe penSJTHBHCTCKOe npameuue. YKaaaHHbie npeo6paaoaaHHII o6ecne
qBBBIOT ~OpM-HHBBpHaHTHOCTb BHTepaana, BcnenCTBHe qero TaHreHUBBnbHB!I 
CKOpOCTb CBeTB BO BpaiUBIOIUei\cll CHCTeMe OTC'IeTa llOnlKHB 6b1Tb paBHB C. DOKB 
aauo, 'ITO peaynbTBTbi onbiTa CaubnKa o61>SJCHSIIOTCSJ B paMKaX nauuoro nonxo

·na. 

Pa6ora Bbmonuena n na6oparopBH BbiCOKBX sneprBA OH.RH, 

Coo6meuae 061>enaueuuoro HHCTKTyTa SlllepHbtX accnenosauaA. Lly6ua 1978 

Strel'tsov V,N, P2 - 11385 

On Relativistic Rotation 

Tangential transformations t : (t'-<ur lb-2cp')y,cp:{cp~t'),r:r': const., 
were considered, where y: (1 - "'2 r2 c-2l-112, which describe 
the relativistic rotation. The transformations imply the form inva
riance of the interval, thus the tangential light velocity in a rotating 
reference frame being equal to c, It is shown that the results of 
Sagnac's experiment could be interpreted using tangential transforma 
tions, 

The investigation has been performed at the Laboratory of 
High Energy, JINR. 
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1. PaccMoTpBM .nse CBCTeMbl oTc'leTa - K B K '. llycTb 
nps 3TOM K - asepu.aanbBaJI cscTeMa, a K' - HeBHepu.sanb
HaJI CHCTeMa, KOTOpaJI BpamaeTCJI C nOCTOJIHHOB yrJIOBOH 
CKOpOCTbiO w BOKpyr OCB Z ', COBna,naiOmei C OCbiO Z 
K - cscTeMbl. By.neM ,nnJI sarnJI,nBOCTB npe,ncTaBJIJITb ce6e 
K' - cacTeMy s ss.ne .nscxa /pa,nsyca R I, ne>Kamero s nnoc

KOCTH (x ', y' )*. 

llpe,ncTaBHM ce6e .nanee, 'ITO s.nonb oxpy>KHOCTB B .nsa
MeTpa yKa3aHHOrO .Z(BCKa yno>KeHO COOTBeTCTBeHHO U H 
n o.nsaaxoswx >KecTKBX cTep>KHei. Tor.na nps oTcyTCTBBB 
BpalD,eHBJI K' OTHOCBTeJibHO K Mbl HMeJIB 6bl 

.JL, 
D 

TT. 

Ho ecns K' spamaeTcJI, nony'IHM ,npyroi peJyn~>TaT. Bee 
cTep>KHB, pacnono>KeHHble s.nonb oxpy>KHOCTB, npeTepnesa
IOT COKpameHBe no OTHOWeHHIO K K, O,nHaKO CTep>KHH Ha 
.nsaMeTpe He acnbiTbiBaiOT 3Toro coxpameHBJI. Cne.nosaTenb
HO, 

U:>rr. 
D' 

0TCIO,na MO>KHO c,nenaTb BbiBO.Z( 0 TOM, 'ITO /B3- Ja 
HJMeHeHBJI ,nnBHbl oxpy>KHOCTB/ npocTpaHCTBeHHble KOH«iiB
rypau.ss TBep,nbiX Ten He cornacyiOTCJI C JaKOHaMB, COOTBeT
CTBYIOmBMH 3BKJIB.Z(OBOB reoMeTpBB. 

O,nHaKo J,necb Heo6xo,nsMo no,nqepKHYTb, 'ITO, soo6me 
rOBOpJI, B cneD,BaJibHOB TeOpBB OTHOCBTeJibHOCTB Mbl TaK>Ke 
He BMeeM 3BKJIB.Z(OBOH reoMeTpBB, nOCKOJibKY B paMKaX 3TOH 
TeOpHB npOCTpaHCTBeHHaJI 'laCTb BHTepsana He JIBJIJieTCJI 

* )J;JIJI npOCTOTbl nonaraeM, 'ITO TOJimBHa .Z(BCKa Mana 
no cpasHeHBIO c ero pa,nsycoM. 
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HHBapHaHTHOB BeJIH'IHHOB. ll03TOMy, CTporo roBOpJI, H B o6-

cy~aeMOM HaMH CJiyqae pe'IL MO)I(eT H~TH TOJILKO 0 cnpa

Be~JIHBOCTH DCeB~03BKJIH~OBOB reOMeTpHH B /3 + 1/ - npo

CTpaHCTBe. 

B CBJI3H co cKa3aHHLIM paccMoTpHM ~eTaJILHee npeo6-

pa3oBaHHe HHTepBaJia Me~y ~BYMJI TO'IKaMH (r, Z, ¢) H 

(r, z. ¢ + d¢ ) • Jie)l(aiQHMH Ha oKpy)I(HOCTH pa~uyca r. 

llpH 3TOM MJI Y~06CTBa B HHepu;HaJILHOB CHCTeMe OTC'IeTa 

K 3aDHWeM HHTepBaJI ds B UHJIHH~pH'IeCKOB CHCTeMe 

KOOp~HHaT: 

d32 = c
2

dt 
2 -r 2d¢2 - dr 2-dz 2 

/1/ 
/1/ 

Ecnu, KaK o6Ll'IHO I CM., Hanp. I, MLI BocnoJIL3yeM-

CJI 3~eCL, B 'laCTHOCTH, npeo6pa30BaHHJIMH 

t=t', ¢=¢'-wt' H 

/2/ 
r =f' = const, z"" z'= const., 

TO DOJIY'IHM, 'ITO B K '- CHCTeMe BLlpa)l(eHHe ~JIJI HHTepBaJia 

6y~eT OTJIH'IaTLCJI OT /1/, DOCKOJILKY g t t f. c 2 H gchr f. 0, 
T.e., Ka3aJIOCL 6Ll, B ~aHHOM CJiy'lae B K' reoM'eTpHJI 

~eBCTBHTeJILHO OTJIHl.faeTCJI OT DCeB~03BKJI~OBOB. 
3~eCL, O~HaKO, He06XO~HMO DO~'IepKHYTL, 'ITO DOJIY'IeH

HLIB pe 3YJILTa T JIBJIJieTCJI cne~CTBHeM HeKoppeKTHoii no~cTa
HOBKH DpH6JIH)I(eHHLIX npeo6pa30BaHHii /2/, ODHCLIBaiOIQHX 

Me~JieHHOe /raJIHJieeBCKOe/ BpaiQeHHe, B TO'IHOe BLlpa)l(eHHe 

MJI HHTepBaJia /1/. KaK H3BeCTHO, aaanorH'IHLIB pe3yJILTaT 

nonyqaeTcJI, ecnu BMecTo /TO'IHLIX/ npeo6pa3oBaHHii Jlopea

ua B BLlpa)l(eHHe ~JIJI HHTepBaJia DO~CTaBHTL /npH6JIIDKeHHLle/ 

npeo6pa3oBaHHJI raJIHJieJI. 

Yl.feT peJIJITHBHCTCKoro 3aMe~JieHHJI speMeHH /eM., 

Hanp.,
121 

/ c noMOIQLJO 3aMeHLI t' ... t'(l-r 2 w 2 c:- 2)- 112 

B /2/ TaK)I(e He 06ecnel.fHBaeT HHBapHaHTHOCTH HHTepBa
Jia /1/. 
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2. C ~pyroii: CTOpOHLI, lbopM-HHBapHaHTHOCTL * BLlpa

)l(eHHJI /1/ 6y~eT o6ecneqeua, ecnu BMecTo lbopMyn /2/, 
ODYCKaJI DOCJie~HIOIO, MLI BOCDOJIL3yeMCJI CJie~YJOIQHMH TO'I

HLIMH /TaHreHQHaJILHLIMH/ npeo6pa30BaHHJIMH ** 

t=(t'-(tJr
2
c-

2
¢')y, c/J=(¢'-wt')y, r=r'=const., /3/ 

r~e y =(1-w 2 r 2c-2 )- 11~ 

KOTOpble DO CBOeMy CMLICJIY ~OJI)I(HLI ODHCLIBaTL peJIJITHBHCT

CKOe BpaiQeHHe, T.e. BKJIIO'IaTL B ce6JI CJiy'laH, KOr~a npo-

H3Be~eHHe W f 6JIH3KO K CKOpOCTH CBeTa C. 

Ho eCJIH 3TO TaK, TO DOJIY'ICHHLIB pe3yJILTaT ~OJI)I(eH 
03Hal.faTL, 'ITO BO BpaiQaiOIQeBCJI CHCTeMe K 'cBeTOBOB CHrHaJI 

B~OJIL JIJ06oii oKpy)I(HOCTH I c neaTpoM r '= 0 I 6y~eT pac

npocTpaHJITLCJI /KaK H B HHepnuaJILHoii: cucTeMe K I co 

CKOpOCTLIO C ~ = C • 

llpH 3TOM Ha OCHOBaHHH /3/ DOKa3aHHJI BpaiQaJOIQHXCJI 

qacoB c Koop~HHaTaMH r = R. ¢ ' = const. 6y~yT onpe-

~eJIJITLCJI lbopMynoii 

11t'=11t (1- w2R2c-2 )1/2. /4/ 

flo Ha6JIJO~eHHJIM, H3 K - CHCTeMLI paCCTOJIHHe, DOKpbl

TOe CBeTOBLIM CHrHaJIOM B HanpaBJieHHH BpaiQeHHJI ~HCKa 

B~OJIL ero oKpy)I(HOCTH, 6y~eT cocTaBJIJITL 

E= 2rrR( 1+ w Rc-
1 

1/2 
~ --- ). 

1- w R c - 1 

Tor~a KaK ~JIJI o6paTHoro aanpaBneHHJI aaii~eM 

E=2rrR(l-wRc-
1 

1/2 
-> ) 1+w Rc-1 · 

* Hnu, MO)I(HO cKa3aTL, nopean-uasapuaHTHOCTL. 

** B 3TOB CBJI3B CM. TaK)I(e 131 

/Sa/ 

/56/ 
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ECJIH B COOTBeTCTBHH C onpeAeJieHHeM nOH.IITH.II pe·nJI

THBHCTCKOB MHHLI /4/ 6yAeM HaJwaan. MHHoii OKPY)I(HOCTH 

I e I apamaiOmerocJI AHCKa nonycyMMY OTMe'leHHLIX aenH

'IHH e H f, TO I B COOTBeTCTBHH c cllopMyno:ii "pen.IITHBHCT-
.... -+ 

CKOrO YMHHeHH.II"/ HaiiAeM 

f = 277R(1-uPR2c-2 )-1~2 /6/ 

T.e. MHHa OKpy)I(HOCTH Bpaa:QaiOIUerOC.II AHCKa 6yAeT B Y 
pal 6om.we AJIHHLI oKpy)KHOCTH 3Toro AHCKa a noKoe. 

BepHeMCJI TenepL K cllopMynaM /Sa/ H /56/, Ha OCHOBa

HHH KOTOpLIX MO)KHO BLI'IHCJIHTL COOTBeTCTBYIOIUHe BpeMeHa 

pacnpocTpaHeHHJI caeToaoro CHrHana H HX paJHOCTL. 3Ta 

paJHOCTb COCTaBHT 

2 -2 nt=477R we y /1/ 

HJIH 

-2 nt=4wAc y, 11 I 
rAe A =11 R 2 - nnomaAL OKPY)KHOCTH AHCKa. 

llocneAHH:ii peJynLTaT cornacyeTCJI, O'leBHAHO, c 3Kcne

PHMeHTanLHLIMH AaHHLIMH no CMeiUeHHIO HHTepcllepeHnHOHHLIX 

nonoc, KOTOpoe Ha6niOAaJIOCL B OnbiTaX THna OnbiTa CaHLJI-

Ka /5/ * C Bpaa:QaiOJUHMHCJI HHTepcllepoMeTpaMH **. 

C Apyro:ii CTOpOHLI, CJieAyeT o6paTHTL BHHMaHHe Ha TO, 

'ITO, nocKonLKY npeo6paJoBaHH.II /3/ o6pa THMLI, K' - Ha6nro

AaTenL, KaJaJIOCL 6LI, TaK)Ke AOJI)KeH Ha6niOAaTL nOA06HLIB 

34lclleKT B 3KCnepHMeHTe, BLinOnHeHHOM C nOMOJUbiO HHTep

cllepoMeTpa, noKoJimerocJI a K -cacTeMe. 3ToT peJynLTaT, 

6eJyCJIOBHO, npOTHBOpe'IHT HaWeMy OnLITy, B CB.II3H C 'leM 

MLI BLIHy)I(AeHLI AOnyCTHTL, 'ITO HHepnHaJILHLie CHCTeMLI 

OTC'IeTa CJieAyeT C'IHTaTL npHBHJierHpOBaHHLIMH no CpaBHe-

* B 3TOB CB.II3H CM., Hanp., 0630PHYIO CTaTLIO llocTa
16: 

**B 06IUeM,CJieAyeT TaiOKe y'leCTL,'ITO B OTMe'leHHLIX onLI

TaX CBeT npOXOAHJI no JaMKHYTOB JIOMaHOB JIHHHH, OTJIH'I
HOB OT OKPY)KHOCTH. 
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HHIO C BpaJUaiOJnHMHCJI, T .e. HeHHepnHaJILHLIMH CHCTeMaMH 

OTC'IeTa. 

BMeCTe C TeM, MLI XOTHM o6paTHTL BHHMaHHe H Ha 

cJieAyiOIUee. 

fiyCTL HMeeTC.II ABa OAHHaKOBLIX AHCKa, BpamaiOIUHXCJI 

OTHOCHTenLHO K /aoKpyr ocH z I c yrJIOBLIMH cKopocTJIMH 

w H n I CHCTeMLI K w H K n COOTBeTCTBeHHO/. llpH 3TOM 

OKaJLIBaeTC.II, 'ITO AJI.II OKpy)I(HOCTe:ii AHCKOB Ha OCHOBaHHH 

/3/ JIHHe:iiHaJI H yrnoBa.ll OTHOCHTeJILHble CKOpOCTH AOJI)KHLI 

COCTaBJIJITL 

v'(R)= V(R)- v(R) , w '(R)= 0-w 
1-V(R)v(R) c-2 1- Dw R

2 
c-

2 /8/ 

0AHaKo AJIJI nro6oro Apyroro r f. R 6yAeM HMeTL 

w' (r )= 
D-w /9/ 

1- nw r 2 c-2 

TaKHM o6pa3oM, HanpHMep, c TO'IKH JpeHH.II Ha6nroAa

Tene:ii Kw - CHCTeMLI 3JieMeHTLI {l - AHCKa, HaXOAJIIUHeC.II 

Ha pa3HLIX paCCTOJIHHJIX OT OCH Z, AOJI)KHLI apamaTLCJI 

C pa3HLIMH yrJIOBLIMH CKOpOCTJIMH,a CJieAOBaTeJibHO, AOJI)K

HLI OTHOCHTbCJI K pa3HLIM BpaJUaTeJILHLIM CHCTeMaM OTC'Ie-

Ta. 

ABTOP 6JiaroAapHT r .H.AcllaHacLeBa Ja o6cy)I(AeHHe. 
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