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CTpenbu;OB B.H. .[(2-92-63 
TpH ¢opMW TeopHH OTHOCHTenbHOCTH 

O6Cy)l(,l],aeTCH ¢H3HtfeCKHH CMbICJl Tpex ¢opM TeopHH OTHo
CHTenbHOCTH. ITepBaH, MrHOBeHHaH ¢opMa, ¢aKTHQeCKH rrpeg
cTaBnHeT co6mo TpaAHI.J;HOHHblH ITOAXOA, 6a3HPYIO~HHCH Ha 
ITOHHTHH MrHoBeHHoro pacCTOHHHH. HopMaJlbHaH ¢opMa OTpa
)KaeT noKau;HOHHYJO ¢opMyJlHPOBKY, OITHPaIO~YJOCH Ha CBeTOBbJe 
HJlH 3arra3gb1BaIO~He paCCTOHHHH. cI>poHTaJ1bHaH

0

¢opMa B crre
u;HaJlbHOM cnyqae xapaKTepHgyeTCH 11 Ha6nIOgaeMbIMH rrepeMeH
HbIMH" ,a ee Ha.rnHAHbIM Bbipa)KeHHeM HBJlHeTCH HgBeCTHblH Me
TOA k-Ko3¢¢Hu;11eHTa. 

Pa6oTa BblITOJlHeHa B fla6opaTopHH BbICOKHX 3HeprHH. 

Coo6mem1e 06i.e;1.11HCHHOro HHCTHT)'Ta 11;1.epHblX 11cc.1e;i.oeatt11i\ . .!J.y6Ha 1992 

IlepeBOA aBTopa 

Strel"tsov V.N. D2-92-63 
Three Forms of Relativity 

The physical sense of three forms of the relativity 
is discussed. The first - instant form ·- represents in 
fact the traditional approach based on the concept of 
instant distance. The normal form corresponds the radar 
formulation which is based on the light or retarded 
distances. The frontal form in the special case is cha
racterized by "observable" variables, and the known 
method of k-coefficient is its obvious expression. 

The investigation has been performed at the Labora
tory of High Energies, JINR. 

Communication of ihe Joint Institute for Nuclear Research. Dubna 1992 



BBEAEH~E 

KoK B cBoe BPeMH 30Mernn A1-1poK ( 1) : " ... npl-lHL\lrn orno-

c1-1renbHOcT1-1 HOnoroeT ycnoBI-IH, KOTOPYM AOnlKHY YAOBneTBOPffTb BCe 

~1,131,14ecK1-1e 30KOHY. OH rny60KO Bnl-lffeT HO BCID ~1,131,14ecKym HOYKY, 

H041-1H0ff0T KOCMonor1-11-1, KOTOPOff I-IMeeT Aeno C 04eHb 6onbWI-IM, BnnoTb 

AO y4eHl-lff 06 or0Me,.1-1Mem•ero Aeno c 04eHb MOnYM". Baro" po6o

re, rAe A1-1pOK yK03YBOeT ~OKTl-14eCKI-I HO I-ICKnID41-1TenbHYID ponb TeOpl-11-1 

OTHOCI-ITenbHOCTl-1, OH no CYTl-1 Aeno CTOBI-IT 04eHb BOJKHY" Bonpoc 

o rpex ee ~opMox, xoTff y Hero pe4b 1-1AeT o 6onee y3KOM npeAMe-

re - penffTI-IBI-ICTCKO" AI-IHOMI-IKe. 

nocTOBneHHOff npo6neMO 1-1Me8T ~YHAOM8HTOnbHYW BOIKHOCTb, 1,160 

3orpor1-1Boer COMY8 OCHOBY ~1-131-1KI-I, B 40CTHOCTI-I, ee npoCTPOHCT

BeHHO-BPeMeHHYID CTPYKTYPY• no HOW8MY MH8HI-IW, ·OHO cosepmeHHO H830-

cnyJKeHHO ocronocb 6e3 BHI-IMOHtrn. CKopee Bcero, aro oOycnoBneHo reM, 

4TO po60TO AI-IPOKO, BO BCffKOM cny4oe HO nepBhl" B3rnffA, HOCI-IT 

cyry6o MOTeMOTl-14eCKl1" xopOKTep. np1-1 STOM, Honp11Mep, nepeXOA 

K ~pOHTOnbHO" WOPMe BYrnffAI-IT KOK npoCTOff 30M8HO nepeMeHHMX. XoTff 

HO COMOM Aene nOA BC8M aTI-IM CKPYB08TCff rny60KI-I" ~1,131,14ecKI-I" 

CMhlCn. 

KOK 1-1388CTHO, nwOoff ~1-131-148CK0ff T80Pl-lff, COCTOI-IT 1-13 ABYX 

AononHHW.I-IX APYr APYrO 40CT8", KOTOpYe ycnoBHO MOIKHO H0380Tb 

"~1-131-14eCKOff 11 11 "MOT8MOTl-148CKOff". 00Y4HO rnoBH08 BHI-IMOHl-18 

oOpo•oercH HO sropym 40CTb - yposHeHl-1~ reop1-111. Ho coMI-I no ce6e 

ypOBH8Hl1ff, B KOTOPYX ~11ryp1,1pywT H8KOTOPY8 C~MBOnY (senl-141-1HY), -

aro npocro MOTeMOTl-148CKI-I" onnopoT. 3A8Cb e•e HST HI-IKOKO" 

~1,131-148CKO" reop1-11,1. nepsym me ee 40CTb npeACTOBnffeT CBff3b OTMe-

4eHHYX senl-141-1H (nOHHTl-1") C ~1-131-148CKI-IMI-I oObeKTOMl-1, ocymecrsnHe-

MOff c nouombw 



B OTnH4He OT pa601u ~HPOKO HHll!e HOC 6yAeT HHTepeCOBOTb 

HUeHHO "~H3H4eCKOR" CTOpOHO YK030HHO" npo6neuu. npH4eM HYll!HO 

30MeTHTb, 410 04eHb MHOrHe HeAOP03yMeHHR {napOAOKCU) B TeopHH 

OTHOCHTenbHOCTH o6ycnoeneHu HeAOCTOT04HUM OOHHMOHHeu HMeHHO 

310" 40CTH TeopttH. 

UfHOBEHHAH tOPUA 

310 ~opua COOTBeTCTByeT o6~enpHHffTO" TPOKTOBKe TeOpHH OTHO

CHTenbHOCTH, KOTOPOR HUeeT AeRO C OAHOBpeueHHUUH HRH UfHOBeH

HUUH POCCTORHHRMH {AnHHOUH) HnH, KOK OTUe40eTCR B (1], C 

AHHOYH4eCKHUH nepeueHHUUH, OTHOCR~HMHCR K ~H3H4eCKHM 

ycnOBHRM 8 HeKOTopu" MOM6HT epeueHH {MfHOBeHHe). HO,KOK B ceoe 

epeuR 30Mernn lf>epMH ( 2 J • HMeHHO YCROBHe t=eo,,st. B 06U4HOM 

OOAXOAe npHBOAHT npH BU4HCReHHH HMnynbCO H 3HeprHH 3ReKTPOMOfHHT

Horo noRR ABHll!Y~erocR 30PRAO K TPYAHOCTH, H3BeCTHo" KOK 

"npo6neua 4/3". 

6e3yCROBHO,HOH60Ree xapaKTepHUM npHuepou 3Toro OOAXOAO 

RBRReTcR coKpa~eHtte lf>HQAmepaRbAO-AopeHqa, eupamaeuoe ~opuyRo": 

0 0°¥- . ' 0111-
{_~"- =-\., ~ \-\lq_/e_\l =-'(. ~-,\ ( 1 ) 

3AeCb t~ ... - MfHOBeHHOff ARHHO, T. e. POCCTORHHe Mell!AY OAHOBpeueH-

HUMH OORO!eHHffMH KOHQOB ABHmy~erocR CTepll!Hff, 

l=k" - ARHHO crepmHR B noKoe. 

,J - ero CKOPOCTb' 

CReAyeT OOA4epKHYTb, 410 COIIH pemeHHR MOTeUOTH4eCKHX YPOBHe-

HH", HOOpHMep - BOnHoeoro, 30BHCRT OT 30003AUBOIO~HX HRH CBeTOBUX 

POCCTORHH"- 0AHOKO 30TeM 06U4HO nepeXOART K MfHOBeHHUM POCCTOR-

HHRM {cu., HanpHuep, L 3} ) • B cRy4ae ABHlly~erocR co CKOPOCTblO 
-") -") 

\l = ~ e_ 30~~AO co~~BeTCTBYIO~Off ~opuy no HMeeT BHA 

C."" = t'l.Q_{- -~ t-~~ . (2) 

_:,? 

.v 

.,\ 
\ 

), 

/fl 

8 40CTHOCTH, Anff 30PffAO, ABHmymerocff BAORb OCH ~ , 6yAeM HMeTb 

e = n"' - Q_ - : = -. 
ll,.. \_'li'..t · ')> 'l<.'s 

I 
z\.u.. t\.<..._ , (30,6) 

3A8Cb R__'ll!.\ ~c..:~\. - \.
1 

) - POCCTOffHHS OT 30PffAO B MOMSHT 

speMSHH 'C
1 

AO T04KH H06niOA8HHff (B MOMSHT BP8M8HH "t ). 

048BH)\HO, 4TO ~opMyno (2) ~OKTH48CKH npeACTOBRRST 30M8Hy 
~-

nepeMSHH~X, Ono BHAY HOOOMHHOST npeo6p030BOHH8 ronHneR, XOTR-

B )\OHHOM cny408 nepeXOA npoHCXOAHT B OAHO" H TO~ me CHCTSMe KOOP-

)\HHOT. 6e3ycnoBHO, 3TO 30MeHO AOnll!HO BnHffTb H HO )lpyrHe B8RH4HHU, 

30BHCffmHe OT npOCTPOHCT
0

B8HHUX KOOPAHHOT. 8 nepBylO 048P8Ab CIOAO 

CRSAYST OTHSCTH npOCTPOHCTBSHHM~ 06beM, 0 -TOKll!S H 06po3yeuue C ero 

nouomblO senH4HHM:TOKH8, KOK 3H8PfHR H HMOYRbC aneKTPOMOfHHTHOro 

noRR HnH soo6me CHCTSMM c HenpepUBHMM pocnpeASRSHHSM MOTepHM. 

8 3TOM cuucne XOPOKTSPHUM npHMSPOM 3A8Cb MOll!ST cnyll!HTb 

"nOPOAOKC" C KOHASHCOTOPOM PHHARepa-neHypo C 41 . KaK H3BeCTHO' 

aHeprHR nnocKonopoRne~bHoro KOHAeHcoTopa, nRocTHHu KOToporo 

HOPMOnbHU .K OCH :C. , POBHO 

E).- = ~* V ~ = c<cs.: ,2-A t* , < 4) 
l Si\ 

r AS '?* - nnornocTh aHeprnH aneKTPH4ecKoro nonR G: , ~ -
nRomoAH ero nnocrnHbl, l* - 303op MSJKAY HHMH. nocKonhKY &:,~ 

(o,cneAOBOTenbHO, '{ " ~ He npeo6po3ylOTCst npH nepexoAe K ABH-

myme~CR CHCTeMe, TO ~OPMYRO Anff 3H8PfHH ABHmymerocR KOHASHCO

TOPO 

'e. ~ '?'\J = ,{Y< {\. t (5) 

6YA8T cymecTBSHHO 30BHC8Tb OT OOBSASHHR ').::__ - COCTOBRRIOme~ 

npocTpOHCTBSHHoro o6beMo. EcRH s K04ecrse l uu B03bMSM 

( t ) 
t, -
'"' 

MfHOBSHHYIO AnHHy, TO, 048BHAHO, 

HO" peRRTHBHCTCKO~ ~OPMYRO~ ARR 

TPYAHOCTH He B03HHK08T, ecnM ~ 

nPMASM B npOTMBOP84M8 C M3BeCT-

3HeprMM f._ ~ E_'lfy . no.1.06HO~ 

30)\0STCff noKOQMOHHO~ MnH penff-
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THBHCTCKOU AnHHOU [51 ' BYpomoeuoU 4epe3 30n03AYBOIO~He POCCTO

RHHR. 

HOPUAJbHAH tOPUA 

MOIHO CK030Tb, 410 B npeAYAY~eu P03Aene pe4b mno O MfHO

BeHHOM Ce4eHHH (t'=C.Oi-,.S\-.) IIHPOBOU TPY6KH, npeACTOBnRIOl!leU, 

HonpHuep, CHCTeuy 40CTHU HnH 3neKTPOUOfHHTHoe none. 3AeCb 1e UY 

6yAeU HMeTb Aeno C COOTBeTCTBYIO~HU HOPMOnbHYM ce4eHHell. Cpo3y 

BHAHO, 4TO nOCKOnbKY 3TO Ce4eHHe CBR30HO C couoU MHPOBOU Tpy6-

KOU, TO OHO (B OTnH4HH OT ce4eHHR -\:_:::::~\~~-\:.) He 30BHCHT OT 

CHCT8UY OTC48TO. B cny4oe OAHOU 40CTHUY HOPMOnbHOR ~OPMO, no

BHAHMOUy, CBOAHTCR K T04e4HOU WOPll8 aHPOKO. ~H3H4eCKOU OCHOBOU 

3TOU WOPMY cnylHT nOKOUHOHHOR WOPMynHpOBKO T80PHH OTHOCHT8nb

HOCTH (cu., HonpHuep, L61 ), KOTopy10 npeACTOBnRJOT {"peonH3YIOT") 

T0484HYe H06n10AOTen11, CH061eHHY8 noKOTOPOIIH. 

nocKOnbKY MOTellOTH48CKH nepeXOA ue•AY ABYMR AOHHYIIH WOPMOIIH 

BYPOM06TCR poseHCTBOM (2), TO HX OTnH4He B nepsy10 04epeAb AOnRHO 

6YTb CBR30Hd C noBeAeHH8U npOAOnbHYX po311epoB IIOTepHOnbHYX 

06beKTOB. aeUCTBHTenbHO, B AOHHOM cny4oe BUeCTO (J) 6yAeU HU8Tb 

l~ = t ~ 1 .. (6) 

3A8Cb t~· - penRTHBHCTCKOR HnH nOKOUHOHHOR AnHHO, KOTOPOR 

BYPOI08TCR nonycyuuoU pOCCTORHHU, npoUAeHHYX CB8TOBYM CHrHonou B 

npRUOM H o6poTHOU HOnposneHHRX BAOnb ABHIYl!l8fOCR CTePIHR (cu., 

HonpHMep, L 7) ). B pouKox 4 - npeAcTosneHHR (s npocTpoHcTse 

UHHKOBCKOro) eU COOTBeTCTByeT npOCTPOHCTBeHHOR KounoHeHTO 

4-BeKTOPO penRTHBHCTCKOU AnHHY 

l~ = ½_ i~ -t'/L {7) 

4 

} 

;) 
·1 

o t~ H l~ - cseTosue BeKTOpY, onHcYso10111He YK030HHYe npoueccY 

. * pocnpOCTPOHeHHR CBeTO, L = 0 , 1, 2, 3. B CHCTeue noKOR ( ~ ) 

CTeplHR H B ABH1y111eUcR S - CHCTeue OHH HllelOT BHA 

f ',( re;: o~ o '\ t: "- ftv.l -t"'" o \ {8*) 
't \ I:_. I \... l I O / ) e,, ~ /~ \ \ IQ ) ' 

t\ Le~.,~')~'~, l~0+yH,o.o 1., te.tt\~-'yY~'c,-~-"'t°t0.o1.< 8> 

OTKYAO HO OCHOBOHHH (4) cneAyeT, 4TO' 

(:-(o,~\ 0,0), 
o t,l~t'i/e..,l'"t,0,0,. 

nocKonbKY t, f. 0 , TO 04eBHAHO, 4TO t~ H~ RBnReTCR yme MrHOBeH-

(9*) 
(9) 

HOU Anl1HOU. C y4ernu TOfO, 4TO 4-BeKTop t~ OAHOU H3 1111POBYX 

nHHHU, COCTOBnRIOIIIHX MHPOBYIO nonocy CTeplHR, HMeeT BHA 

l\ .. ~~t ,,-\...,_\ 1 °/•), ( 10) 

HeTPYAHO 30Knl04HTb, 4TO B8KTOp tl~ euy AeUcTBHTenbHO OPTOrOHO

neH (HopuoneK). 

0 Tu emu TOK Hie, 4TO t~ H t\, B T04HOCTH COOTB8TCTBYIOT ABYM 

HOH6onee XOPOKTepHYM 30n03AYBOIOl!IHM POCCTORHHRII B 3neKTPOAHHOIIHKe 

t'la:.t , KOfAO 3neKTPOMOfHHTHOe none pocnpocTpOHR8TCR B Honpos

neHHH ABHleHHR HCT04HHKO H B npoTHBOnonolHOU KonposneHHH. 

HOAO nOA48PKHYTb, 4TO B pOUKOX HOPMOnbHOU WOPMY H3UeHReTCR 

He TOnbKO ~H3H4eCKOR HHTepnpeTOUHR, HOH KOnH4eCTB8HHOe (MOTe

MOTH4eCKOe) 06bRCHeHHe uenoro PRAO RBneHHU, 0 HeKoTopwe H3BecT

HY6 "nopOAOKCY" nonpocTy ycTpOHRIOTCR. 3AeCb, no-BHAHIIOIIY, B nep

BYIO 04epeAb cnBAYBT YK030Tb HO "npo6neuy 4/3" (onpeAeneHHe Hunynb

ca H 3HeprHH 3neKTPOIIOfHHTHOro nonR ABHIYl!lerocR 30PRAO) (cu., HO

npHuep, CHOBO [5J) H HO poCCIIOTPeHHYU awme "nOPOAOKC" PHHA

nepo-neHypo. nonee OTUBTHII "nopOAOKC" PY40f0 AblOHCO-TonueHO, OORB

neHH8 30PRAO B ABHIY~BMCR (HeUTpOnbHOU) npoBOAHHKB C TOKOU HAP-
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~x pa3pemettHe BeAeT K YCTPOHeHHID IHKTHBHblX senH4HH: TOKHX,KOK 

AOBnettHe nyaHKape, noroK atteprHH Iott Raya H r.n. Oco6o cneAyeT 

BblAenHTb OTTOBCKYID lopMynHpOBKY penHTHBHCTCKO~ repMOAHHOMHKH, 

KOTOPOH, KOK BblHCHHnOCb [81, oprOHH4eCKH BnneraercH B CTPYKTY

PY HMeHHO nOKOUHOHHO~ IDOPMYnHPOBKH, a cneAOBOTenbHO, - HOpMOnb

HO~ lopMbl. OrMeTHM TOKme, 4TO Bee POMKOX cymecTBeHHblM 06P030M 

H3MeHHeTCR xapaKrep noBeA8HHH nonR ABHmymerocR 30PRAO (91. 
8 TePMHHOX 30n03AblBOIDmHx POCCTORHH~ 3KBHnoreHUHOnbHble noBepXHOCTH 

aneKTPH4eCKoro nonH, HOnpHMep, HMeIDT IDOPMY annHnCOHAOB BpameHHH, 

BblTRHYTblX B HanpaBne~HH ABHffleHHH. Ho, nO-BHAHMOMY, COMO~ ~HPOKO~ 

o6naCTbID npHMeHHMOCTH HOpMOnbHO~ IDOPMbl H, B 40C~HOCTH, KOHUenUHH 

penHTHBHCTCKO~ AnHHbl cneAyeT C4HTOTb IH3HKY BblCOKHX atteprH~ [91. 
$POHTAAbHAH •OPMA 

KaK 6blno BblRCHeHO B CBOe speMH npH pacCMOTpeHiH H3BeCTHO~ 

npo6neMbl o6o6meHHH nOHffTH~ OAHOBpeMeHHOCTH H POCCTOffHHff (CM., 

HOnpHMep, (10] ~ nepeXOA K 3TO~ lopMe HMeeT AOCTOT04HO rny60KHU 

IH3H4eCKH~ CMblCn (CM.,HanpHMep, (11, 12] ). Ee HarnRAHblM Bblpame

HHeM RBnReTCR H3BeCTHbt~ MeTOA k - Koa~IHUHBHTa [13] . 3AeCb Mbl 

orpaHH4HMCff nnocKHM npocTpOHCTBOM MHHKOBCKoro, rAe oco6eHHOCTH 

aroU lopMbl oco6eHHO penbeltto npoHBnRIDTCH. 

nepeXOA K nepeMeHHblM CBBTOBOro IPOHTO 

f-== \'. .. :\ - X , 1l.. = c.::\ -\--'><._ 
( 11 ) 

IH3H48CKH 03H040eT nepeXOA K HenocpeACTBeHHO H3MepHeMblM B noKO

UHOHHOM onblre MOMeHTOM nocblnKH H B03BPOmeHHH CBeTOBOro CHrHana. 

OpH 3TOM KOBOPHOHTHOH CKOpOCTb 

Bbl4HYID ~ =,,:__ COOTHOWeHHeM 

u_~ = a1• =\ ~ 
c,\t .'\\ A."\-\;' ' 

'LL'- 6yAeT BblpamOTbCH 4epe3 npH-

u..'-= ~ =~\y\ . (12) 

6 

Ha OCHOBOHHH (9) H (10) npeo6p030BOHHH RopeHua 

30nHWJTCH B cneAYID~eM npocrou BHAe: 

Y' I:= ~u_• \ \ ll' 1. l.. 
1='\k\· (13) 

8 AOHHOM cny4ae BMeCTO npHBbl4HOro cnomeHHff Mbl 6yAeM HMeTb 

npaeHno YMHO!eHHH CKopocre~ 

U\ =~V'-. (14) 

AHanorH4HblM 06pa3ou cymecreeHHO ynpomaercH 30nHcb H APJrHx 

H3BeCTHblX COOTHOWeHHU. 

HanpHMep, AnH 4-BeKTOPO penHTHBHCTCKOU AnHHbl HO~AeM* 

l~ * (-- t', t ~ o. o) ,. 

t\. (--u.~ t'\ u.1.f\ o, 0) 
H, HanporHe, AnH 4-eeKropoe l~ H l~ nony4HM 

. fr~ role'· o 0' .a~ ''Iiti.. o o u,, 
,. l' - ' .. l ' ~ ~ ' \ , 

{~ (o, l'\l1.t~ o, o \ t~ ll. '-Lt'\ o,o,o) . 

3AKAIIIJEHHE 

no MHeHHID AHPOKa (11: "Pemaromero apryueHTa e nonb3J 

(15*) 

(15) 

(16*) 

(16) 

OAHOU HnH APYroU H3 IDOPM Her". 0AHOKO, KOK Mbl,HOAeIDcb,nOK030nH, 

MfHOBeHHOR lopua He YAOBnereopReT rpe60BOHHID, npeAbHBnHeMouy 

K nepeo~ 4~CTH nm6oU IH3H4ecKoU reopHH H KacaromeuycR CBH3H IH3H4e

CKHX nOHRTHU C 06beKTOMH npHPOAbl. ~cnonb3yeuoR Bee POMKOX 

* 8 3TOU CBR3H CM.TOKle [14] • 
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MfHOB8HHOfl AflHHO, onHpO~ll\OflCfl HO KOHUenuH~ OAHOBP8M8HHOCTH, BCTy

naeT B npOTHBOP84He C npHHUHnOM OTHOC~TenbHOCT~. 

4TO KOC08TCff ABYX APYfHX ~OPM, TO, KOH84HO, HOPMOflbHOff 

a6nOA08T TeM npe~MYll\8CTBOM, 4TO 6onee npHB~4HO. ~POHTOflbHOff me 

~opMa (c nocneAY~111et1 30MeHo~ AMl APYrotl nap~ KOOPAHHOT f ::c l1:, -i, 

f = 1.~+=t.) cy111ecrneHHO ynpo111aer s~pameHHfl Anfl cnHHOPHblX senH-

4HH H, B 40CTHOCTH, YPOBHeHHe ~HPOKO. noaTOMY npeACTOBnffeTCff, 

4TO OHO AOflfflHO HfPOTb cy111ecTB8HHY~ ponb B KBOHTOBO&i M8XOHHKe H 

reopHH nonR. 
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