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CTpenbUOB B.H. P2 - 11084 
K sonpocy o6 onpeaeneHHH noHRTHH o~Hospe~eHHOCTH H paccTOHHHH 

PaHee 06Cyl1Ul8118Cb B03MOlt<HOCTb !jlopMy11HpOBKH CneUH81lbHOII TeOpHH OTHO

CHTe11bHOCTH H& OCHOBe o6o6weHHH nOHHTHH OAHOBpeMeHHOCTii. YKa3aHHOe o6o6-

WeHKe CBH38HO !jlaKTH'IeCKH C 38MeHOll B cneUH811bHb!X npeo6pa30B8HHHX JlopeHU8 

BpeMeKHOH KOOp,llKH&Tbl t Ha Be11H'IHKY t + (2£ 0 -1)C-l X , r .::Xe 0 < < 0 < 1 (l 0=1/2 
COOTBeTCTayeT Tp&JlHUHOHHOMY onpeaeneHHIO OAHOBpeMeHHOCTH). Dony'leHHbie Ta

KHM ol5pa30M npeo6paaosaHHH ( o6o6weHHbie npeo6pa3oBaHHR llopeHua) o5ecne'IH

sanH HMB&pKAKTHOCTb KBaapaTH'IHOll !jlopMbl r
2 = gik XiXk (i,k=0,1;X0=t ,X 1= X), 

rae gill - nOCTO.KKbll! MeTpH'IeCKHll TeK30p C KOMnOHeHT8MH g 00 = 1 , g01 = 
= (2t o-1)c-1. g 11 = 4.- o(' o- 1)c -2. 

H11JKe peccwoTpeKa B03MOlt<HOCTb Toro, 'ITO B H3BeCTKOII ¢opMyne, onpeae

nsrJOwelt paccTosrM•e MelKny TO'IKaMH A H B, X As= t 1c(t 2 - t 1) ,rne t 1 -speMH no 

Cbi11XK CBeTosoro CHrHana H3 A B B, a t 2 -speMH ero B03BpaweHHH B A nocne 

oTpa>KeHHSI B B, '
1 

He o6H3aTenbHO pasHo I /2, a MolKeT npHHHMaTb 3Ha'!eHHSI 

0<t 1 <1. 
Doxa3aHO, 'ITO 3TO npenno110lt<eHHe, CBH3aHHOe C B03MOlKHOl! aHH30TpOnHell 

npOCTp&HCTBA, npOTHBOpe'IHT ( B C11Y'I&e l 1 f. 1/2 ) He06XOAHMOMY ycnOBHIO 

HHBapHaHTHOCTH ypaBHeHHH pacnpoCTpaHeHHH CBeTa ( B npHMOM H o6paTHOM 

HanpasneHHHX). 

Pa6oTa BbmOnHeHa B lla6opaTopHH BbiCOKHX 3HeprHll OHSH1. 

Coo-.ue 06w.aa•e••oro ••c:T•TYT& •.aep•wx •c:c:neJIO.all•l. Jly6•a 1977 

Strel'tsov V,N. P2 - 11084 

On a Definition of Simultaneity and Distance 
The possibility to formulate a special relativity based on the 

~eneralization of the concept of simultaneity has been previously 
discussed. The indicated generalization practically consists in the 
substitution, in special Lorentz transformations, of the time coordina
te t for the value t+(2, 0 - l)c-1 x, where O<•o< 1 (•o=l/2 cor
responds to the traditional definition of simultaneity), The transforma
tions obtained in such a way (generalized Lorentz transformations) 
provided the quadratic form invariance r 2 = g ik xi x k (i. k = 0 , 1; x0 = t ; 
x 1 = x). where g ik is a constant metric tensor with components 
goo=1. go1=(2•o-1)c-1. g11=4to('o-l)c-2. 

The pass ibility is considered of that in the known formula whi
ch defines the distance between points A and B, X A B = ' 1 c (t 2- t 1) . 
where t 1 is the time of sending a light signal from A to B and t 2 
is the time of its return to A after reflecting at B; ' 1 can be equ
a to 0 < , 

1 
'- 1. not necessarily to 1/2. It is shown that the assump

tion connected with a pass ible space anisotropy is inconsistent (if 
' 

1 
I< 1. 2) ) with a necessary condition of the invariance of the light 

propagation equations. 

The investigation has been performed at the La bora tory of 

High Energy Physics, JTNP, _ 
Commua1catioD of the Jolnt Institute for Nuclear Research. DubDa U77 
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1. BBE1lEH11E 

Paaee o6cy)l{nancg rryTh nocTpoeHHH cneuuanbHoti: Teo

PHH OTHOCHTenbHOCTH, OllHpaxnuerocg Ha 06061UeHHe IlOHg
THH onaospeMeaaocl-n /1.2 I (eM, TaK)I{e /3/ ). 

HanoMHHM, 'ITo onaospeMeHHOCTb ( unn speMg B HeKo

Topoti: ynaneaaoti: oT naaaoro aa6n~aaTeng TO'IKe ( B ) ) 

orrpenenHeTcg c IIOM01Ub~ cneny~mero OllbiTa, Ha6n~aa
Tenb ( aaxongmnti:cg B TO'IKe A ) nocbmaeT B TO'iKY B B 

MOMBHT BpeMBHH t 1 CBeTOBOti: CHI'Han; CHf'Han 0Tp8)1{8BT-

CH ~ yKa3aaaoa TO'iKe H B03BpamaeTcg Ha3aJl B A B Mo

MenT speMeHn t 2 . Dpn 3TOM o6bi'IHo MOMeary oTpa)l{eHng 
CHf'Hana I1pHilHChlB8eTCH BpeMg 

t = B t 1 + ( 0 ( t 2 - t 1) • ( I ) 

rae c 0 = 1 /2. OaaaKo rrocKonbKY HenocpencTseHHhiM pe-
3ynbTaToM p8CCM8TpHB8BMOf'O OllhlT8 gsnH~TCg BBnH'IHHhl 

t 1 H t 2 , TO Bbi6op onpeneneHHOf'O 3H8'1BHI{g f 
0 

( CK8-

)I{eM, f o = 1/2 ) - ycnOBHOe COf'naweHHe, 009TOMy O'ieBHJl

HO, 'ITO Il0}lXO}l 0 B KOTOpOM £ 0 3apaHee He ¢HKCHpyeTCH
0 

8 MO)I{eT IlpHHHM8Tb n~6bie 3H8'1eHug B KHTepsane 0 < f 
0 

< 1, 
npe}lCTaBnHeT co6o~ o6o6weHHe Tp8JlHUHOHHOf'O IlOHgTHH 

onaospeM-eaaocrn. CooTBeTcTsy~wue )l{e aToMy nonxony 

npeo6pa3oBaHeH anH KOOPJlKHaT 11-a/ 6ynyT cny)I{HTb o6o6-
weaneM 06bi'IHb!X npeo6p830B8HHti: nopeaua. 

BMecTe c TeM paccMoTpeHHbiti: onbiT MO)I{eT 6brTb nc

nonb3osaa T8K)I{B (B COOTBBTCTBHH C p8JlHOnOK8UHOHHbiM 

MeTonoM H3MepeHHH paccToganti:) ang onpeneneHHH pac
cTosmng oT T, A no T. B. DpK aToM 6yneM HMeTb 
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X AB = CE 1 (t 2 - t 1 ) , (II) 

rae E 1 = 1/2. Ba)I(HO orMeTHTh, 'ITO aaech c cneayer 
<!JaKTH"'eCKH TpaKTOBBTb K8K M8ClllT86HbiH K08<lJ<!JHUHeHT no
TOMY, 'ITO B npHHUHfie Mhl MOPnH 6hi H3Mep.siTb paCCT05IHHe 
B eaHHRuax apeMeHH, r.e. nonO*HTh c = 1. DocKonhKY, noa
qepKHeM CHOBa, HenocpeaCTBeHHb!M pe3ynbT8TOM paCCM8T
pHB8eMOf'O Ofib!Ta .siBn.si!OTC.si BenH"'HHbl t l H t 2 , TO, Ka
aanOCb 6br, Bbr6op < 1 = J /2 B <!JopMyne (II ) , onpeaen.s110rueii 
fiOH.siTHe paCCTO.siHH.si,- TaKoe )Ke ycnOBHOe COPnarneHHe, 
KaK H Bbr6op < 

0 
= 1/2 B ¢opMyne ( I ) , onpeaen.sr10ruei!: no

HSITHe oaHOBpeMeHHOCTH. 
06cyaHM aeTanbHee OTMe"'eHHY!O B03M0)KH0CTb, Koraa 

E 1 M0)1(8T npHHHMBTb n1060e 3H8"18HHe B HHTepaane 
0 < E 1 < 1, HO E 

0 
= 1 /2 B COOTB8TCTBHH C o6ruenpHH5ITbiM 

onpeaeneHH8M fiOH.siTH.si oaHOBpeMeHHOCTH. nnSI npOCTOTbl 
Mbl orpaHH"'HMC.si cny"'aeM OaHOPO npOCTpaHCTBeHHOf'O H3Me

peHH.si. 
DpHHHMaSI ao BHHMaHHe, 'ITO B paccMaTpHBaeMOM onbr

Te cyMMa paccroSIHHH, npoiiaeHHhiX CHPHanoM O'r r. A ao 
r. B (X AB ) H o6parno, or r. B no r. A (X BA;), aom~CHa 
6hiTb paBHa aaaaHHOH BenH"'HHQ C(t 2 - t 1 ) : 

X AB + XBA = c(t 2- t 1) ; 

c y"'eToM (II ) 6yneM HMeTb 

XBA = (1- < 1)c(t2- t1). ( IJ a) 

OrKyna MO)I(HO aaKn!O"'HTh, 'ITo anSI < 1 1= 1/2 paccroSIHHSI, 
llpOXOllHMbi8 CB8TOM * B np5IMOM H 06paTHOM HanpaBne
HH.siX, 6yayr ornH"'aTbcSI. DpHBneKaSI o6ruenpHHSIToe onpe--
neneHHe noHSITHSI paccToSIHHSI, B paMKaX KoToporo XAB = 

X BA = X = c(t 2- t 1)/2, nepellHllleM (II ) H (Ila ) B BHlle 

XAB = 2< 1 X, XBA = 2(1 - < 1) X. (11') 

*l1 nH, B 06IUeM, n106b!M <!JH3H"'8CKHM 06'b8KTOM (MaTe--

pHanbHbiM renoM ) • 

4 

BseaeM renepb non.srrHe CKopocrH. DpH aroM Mhr yq
TeM, 'ITO KBK an.sr CBeTa, TBK H an.sr HeKOTOpOPO Tena Bpe
MeH1- npoxo)l(aeHH.sr aannoro paccro.srHH.sr or A ao B ( T Xs 
H TAB cooraercraenno) H o6parno, or B ao A ( TBA H 

T. o{c c c T T T BA ) , paBHbi Me)l(ay co6ou TAB= TBA = T , TAB= T BA = 
T T). DpHHHMa.sr TaK)I(e ao BHHMaHHe, 'ITO X/T c = c , a 

X/T T=f3c, an.sr CKopocrei!: pacnpocrpaHeHH.sr caera (aBH
)I(eHHe rena) B np.srMoM H o6parnoM HanpaaneHH.srx 6yaeM 
HMeTb 

c = c 
1 AB 

XAB 
--· c 
TAB 

=2El ~ =2<1C, (1) 

C =C 
2 BA 

v = v 
1 AB 

V2=VBA~ 

XBA 

c 
TBA 

X 
=2(1-E )-- = 2(1-E )c; 

1 T c 1 

X X 3 
AB =2<1 TT =2<1fc, --T

T AB 

XBA 

T 
T BA 

X 
2(1-< 1 ) TT =2(1-< 1),:3c. 

(2) 

Om-~.paSICh Ha nony"'eHHhie ¢opMynhl ( 1) H (2), paccMor
PHM renepb npeo6paaoaaHHSI an.sr KoopaHHaT, aocnonbaoaaa-
lllHCb ananorHeH c /tal. 

2. DPEOEPA30BAHl1H nnH KOOPnl1HAT (<
0

=1/2,0<< 
1
<1) 

B aaHHOM cnyqae ycnoBHe HeHaMeHHOC'rH ypaBHeHHH 
pacnpocrpaaeHH.sr csera ryna H o6parao (npH nepexone or 
OllHOH HHepuHanbHOH CHCTeMhl OTC"'eTa K llpyroA) aanHwer
CSI B BHlle cneny!OIUHX ypaBHeHHH: 

x'- c 1t' = JL(X- c
1
t), 

x' + c
2
t' = f•(x + c

2
t), (3) 
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rne c 
1 

u c 
2 

aanaiOTCSI ¢opMynaMH ( 1), a 11 u v -

Kos<P<PnuHeHThi, nonne)Kamue onpeneneHHIO. CKnaJlbTBBSI n 

Bbl'IHT85I 1 nony'IHM 

X 

t' 

11c 2 + vc 1 
-----X 

c 1 + c 2 

11C 1 +VC 2 
----t 
c + 

1 c2 

c1c2(11-v) 
----t, 

c1 + c 2 

11-V (4) 
----X. 
c + c 

1 2 

06oaua'IaSI qepea v 1 
oTC'IeTa K ' ( x '= 0) 

CKOpOCTb !!.BU)KeHHSI Ha'!ana CHCTeMbl 

OTHOCHTenbHO K, 6yneM HMeTb 

C C (u-v) 
1 2 r 

v 1 = 
11c 2 + V C 1 

0TKY na cnenyeT , 'ITO 

l' ~ 

1-V/C 1 
----11· 

1 + v 1;c 2 

OnupaSICb Ha nocnenHnii peaynhTaT, nepennrneM Bhrpa)Ke

HHSI ( 4) B BU)le 

, IL 
X = ----- (X - V 

1 
t) , 

1+v1/c 2 

11 v1 v1 v1 (5) 
t, cc 1(1 +-- -)t- --xl. 

l+v 1/c 2 
c2 c 1 c1c2 

nocKonhKY, cornacuo cnenaHHOMY npennono)KeHHIO, Ha

qano OTC'leTa K-CHCTeMbl ( X.=O) JlBH)KeTCSI OTHOCHTenbHO 
K, '/ , CO CKOpOCTb!O - V. T0 1 nonarag X t = - V 

2 
, C 

ITOMOllib!O ( 5) nony'-!11~! 

6 

·1 

' 

.I 
I 

1 
c2 

(6) 1 
v 1 

1 

c1 

1 
v2 

YpasHeHne (6), o'IeBHJlHO, cosnanaeT c <Pop My noil ( 3) I 1a< 
nony'IeHHOH Ha OCHOB8HHH o6o6rneHH5I llOH5ITH5I O!lHOBpeMeH

HOCTH H3 ycnOBHSI paBeHCTB8 p83HOCTeH speMeH npOXO)K!J.e

HHSI OJlHOI'O H TOI'O )Ke pacCT05IHI15I MaTepnanbHb!M TenOM 

H CBeTOM B npSIMOM H o6paTHOM HanpasneHUSIX, B TO spe

MSI KaK, onnpaSICb Ha ( 1) u (2), npuneM K cnenyiOrneMy 

paBeHCTBY: 

c 1 

c2 

v 1 

v2 

OTnU'I8IOllieMyC5I 1 O'leBH!J.H0 1 OT ypaBHeHH 5I ( 6) • 

( 7) 

C npyroii CTOp0Hbl 1 ecnu Mbl llOJlCT8BHM 3H8'leHH5I V 1 t 

v 
2

. c
1 

H c 
2 

, onpeJlenSieMbie ¢opMynaMH ( 1) u (2), B 

(6) 
1 

TO H8H)leM
1 

'ITO paBel!CTBO (6) MO)KeT 6biTb YilOBneT

BOpeHO TOnbKO B TOM cnyqae, ecnH t 1 ~ 1/2. 
T aKHM o6paaoM, paccMoTpeHHaSI B03MO)KHOCTb *' ( TaK 

)Ke K8K H cnyqaii f
0

= f 1 f 1,2, KOI'Jl8 c 1=c 2 , HO v 1.£v 2 ) 

OK838n8Cb HeCOBMeCTHMOH C He06XO!J.HMbiM Tpe60B8HH8M 

HHBapnaHTHOCTH ypaBHeHHH pacnpOCTpaHeHHSI CBeTa, a ll08-

TOMy ee cnenyeT OT6pOCHTho 

3.0EOElllEHHbiE nPEOEPA30BAH~HI nOPEHUA 

;1 I 
PaHee 6hinO noKaaauo 1 ', 'ITO o6o6meHHhie npeo6pa-

aosaHHSI flopeHU8 ( 0 < f 
0 

< 1, E 1 = 1/2) t KOTOpLie MOI'YT 

6biTb T8K)Ke 38ITHC8Hbl B <tJopMe ** 

*CsgaaHHaSI cpaKTn'leCKH (npu t 1 I= 1/2 ) c npennono)Ke

HHeM 06 8HH30TpOllHH rrpOCTp8HCTB8o 

** npoCTOH CITOC06 nonyqeHHSI yKa38HHblX cpopMyn CB5I38H 

c aaMeHOH B cneuuanhHhiX npeo6paaosaHH5IX nopeHua 

speMeHHOH KoopnuuaTbi t ( B K u K' ) Ha senu'IHHY 

t + (2E 
0 

- 1) C-1 X, 

1 



x' = 1[1 + (2E -l){nx - ~ctly, 
0 

t' =1[1- (&
0 
-l)~lt -4f

0
(1-<

0
)(Wc 2 )xly, 

(8) 

2 -1/2 
rne y = (1 - ~ ) , o6ecne'IHB810T HHB8pH8HTHOCTb KB8-

npaTH'IHOH 4JopMhi cnenyJOmero BHt:ta: 

2 2 1 
i t - (-

c 1 

__ 1_)tx 
c2 

1 2 
--X 
c lc 2 

(9) 

H HhiMH cnoBaMH, B naHHOM cny'lae MeTpH'IeCKHii TeHaop 

gik (i,k = 0,1) HMeeT HepaBHyJO HYJIIO COCTaBn.HJOIIlYIO g
01 

DpH 8TOM BCe KOMITOHeHTbl g ik ITOCTOSIHHh1 1 He 38BHCSIT 

OT CHCTeMhl OTC'IeTa H MOryT ObiTb 38ITHC8Hbl B BHJle 

g = 1 
00 • gol=glo= 

1 -2•o 
c • g 11 = 

4E
0

(E
0
-l) 

c2 
( 10) 

3t:teCb cnenyeT OTMeTHTb, 'IT01 BOOOIIle rOBOpS11 OJlHQ

BpeMeHHOCTb B K' - H K-cHcTeMax Mo*eT ob!lb onpenene-

Ha c noMOIIlbiO pa3JIH'IHhiX BeJIH'IHH t ' H f (c' I < ) • 
0 0 0 0 

B STOM cnyqae BMecTo (8) 6yneM uMeTb cnenyJOmHe 

4JopMynhi npeo6paaoBaHHSI JlJISI KOOPJlHHaT: 

x' l[1 + (& 
0

- l)J3]x - {kt !y, 

t' 
-2 (11) 

[1-(&'- 1)fl]t- 2c [E -(' + f (1-E')~+c'(1-f )J3]xly, 
0 00 0 0 0 0 

a ycnOBHe HHB8pH8HTHOCTH KB8Jlp8TH'IHOH 4JopMbl 6yJleT 

onpeJleJISITbCSI paBeHCTBOM 

g , x' x' = g x x 
ik i k ik i k • 

(12) 

rJle B COOTBeTCTBHH C ( 10) g :k=g .k(f' ). 
1 I 0 
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Ba*Ho TaK/Ke non'lepKHYTb onpeJleneHHYIO CBSI3b pe

aynbTaToB, onHpa!OlllHXCSI Ha o6o6meHHhre npeo6paaoeaHHSI 

flopeHU8, C peaynbT8T8MH o6meii TeOpHH OTHOCHTeJibHOCTH. 

neHCTBHTenbH01 ITOCKOnbKY npeo6pa30B8HHSI (8) OYJlYT 

cnpaBetlnJfBbl H JlJISI JlH~epeHUH8JIOB KOOpJlHH8T *, TO OHH, 

O'leBHJlH0
1 

6yt:tyT o6ecne'IHB8Tb H HHB8pH8HTHOCTb 6eCKG

He'IHO M8JIOrO HHTepeana. DocneJlHHH ¢aKT MO)!{eT, B '18CT

HOCTH1 CJIY)!{HTb ¢opM8JlbHbiM apryMeHTOM npoTHB TeX B03-

pa)!{eHHH1 KOTOpb!e Bb!CK83biB8J1HCb B CBOe BpeMSI OTHD

CHTenbHO npaBOMepHOCTH ITOJlXOJl81 CBSI38HHOrO C o6o6me

HHeM ITOHSITHSI OJlHOBpeMeHHOCTHo 

4. 3AKfllOLJEHHE 

PaHee H8 OCHOBe o6o6meHHSI ITOHSITHSI OJlHOBpeMeHHOCTH 

ObinH rrony'leHhi ¢opMyni>r npeo6pa30B8HHH JlJIH KOOpJlHHaT 

(8), BKJIJO'IaJOmHe B ce6SI, KaK qacTHhiH cnyqaii:, o6hi'IHhie 

npeo6paaoeaHHSI flopeHua. HcnoJ1b30BaHHe yKaaaHHhiX ¢op

Myn IT03BOJ1HJ10 npoBeCTH o6of?meHHe pSIJl8 H3BeCTHhiX pe-

3YJibT8TOB cneUH8J1bHOH TeOpHH OTHOCHTeJlbHOCTHo 

H anpoTHB, KaK 6brno noKaaaHo Bbrllle, aHanorH'IHbdi: noJl

XOJl, CBH38HHblH ¢aKTH'IeCKH C npelliTOJ10)!{9HIIeM 06 8HH-

30TpOITHH npocTpaacTea, npaaen K npoTHBope'IHIO. B paMKax 

8TOrO ITOJlXOt:ta OK838J10Cb HeB03MO)I{HbiM YAOBJieTBOpHTb 

( llJlSI fl~ 1/2 ) HeOOXOJlHMOMY Tpe60B8HHIO HHB8pH8HTHOC

TH ypaBHeHHH pacnpoCTpaHeHHSI CBeTa. 

ABTOP Bb!p8)!{8eT 6narojlapHOCTb r .H. A¢aaacbeBy 38 

BHHM8HHe K paooTe H UeHHbie KpHTH'IeCKHe 3aMe'18HHSio 

* Boo6me c noMOWbiO (8) MO)I{HO, o'leBIIAHO, nony'IHTb 

npeo6pa30B8HHSI AJISI JIIOObiX TeH30pHblX Bemt'IHH. l.JTO )!{e 

K8C8eTCSI npeo6p830B8HHSI CITHHOpOB, TO 8TOT BOITp0C 1 KD

TOpbiH ReOOXOJlHMO paCCMOTpeTb cneUH8nbHO, MO)!{eT 

OK838TbCSI KpHTH'IeCKHM JlJISI npetlJIO)!{eHHOH CXeMhlo 
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IV MelKJlYHapOJlHbll ceMHHap no npo-
6newaM ljJH3HKH BbiCOKHX 3HeprHH. )ly6-
Ha, 1975. 307 CTp. 

7 p. 15 K. 

2 p. 50 IC. 

2 p. 05 K. 

2 p. 60 K. 

1 p. 90 K. 

4 p. 20 K. 

3 p. 60 K. 

TpyJlbl VIII MelKJlYH&POJlHoro caunoJHyua 
no ll)lepHOi 3JieKTpOHHKe. )ly6aa, 1975 469 CTp. 5 p. 00 K. 

Me)I(JlyHapOJlH&ll WICOJia- CeMHHap no 
BJaHMOJleiiCTBHIO TJilKenbiX HOHOB C .1)1-

paMH H CHHTeJy HOBbiX 3JieMeHTOB 
I.Jly6Ha, 1975 r.l 

HenoKaJibHble, aeJIHHeiable H Hepeaop-

298 CTp. 3 p. 00 K· 

MHpyewwe TeopHH non11 I AnywT&,1976 r ./ 390 cTp. 2 p. 40 K. 

TpyJlbl MelK)lyHapO.llHOH KOH(j)epeHUKII 
no H36paHHbiY sonpocaM cTpyxTypw 
liJlpa I )ly6aa, 1976 r .1 

Tpy)lbl 11 CaMnOJHyMa no KOJIJieKTHB
HLIM MeTO)laM YCKOpeHHll. )ly6Ha, 1976. 

TpyJlW X MelKJlYH&POJlHOii wKonw 
YOnOJlbiX yqeHWX no ljJHJHKe BLICOK.X 

452 CTp. 

292 CTp. 

Jaeprai. liaKy, 1976. 560 cTp. 

3 p. 50 K. 

2 p. 50 K. 

3 p. 50 K, 


