
f
a
 

JIC
 
IS

..... .... :a


--
.....

.. -
.... .111: 


--.. .. -
.... e

a
 

---
r:a

._
 

.... -4111"
...- .-" - CoD

 
IIC

IIC
 

C
o

D
IIC

 

... 
C

olI 
CoD

.. =-
• e

a 
"C

D
 

..... 

IIIIC

 

• C
":) 

, CO 
to-
C

O, 
N

 
c.. 

~
 

..:::r
o

o
 

~
 

IQ
 

g .Q
 

IIC 
Q

) 
g

. 
E-4 
u :::c: 
/XI 

:s: 
~
 

0 c.. 
E--t 
~
 

:s::c 
-< 
tS

 
0 ::E:s: 
E);:...
r::: 
~
 

0 ;:... 

~ 

r::: 
~
 

:lIC 

:s::c 
tail 
::E 
ta:J 
c.. 
IX!, 
<a::I 
E):c 
-< 
c.. 
t) 0 c..r::: 

......


:.. 




.:\ 
'l'l"~

1"~j , \ 
< J 

'lIi 

r J ' 

~.~ 

, :;t .''v 
Jl;lr li.' '~t , ~I (,

" ~ f \I ~ 'l,,~ 
,~ 

I.' 
,I )i ''fi, li", ,1 
\ " 1 .:" l~ l,t I' 

,h,""" 
~:I ;: , lI: 

'Ij'i'. 

oh ~ ~ 

,.
~'.r'l 

l' p 

,')' \ ,'" 

"i / . 
"<I '. 

.( I ~ 

,~ I 

..) i 

(. 
,.,.: f1'oF 

•1. !l~ 
~/j 

I.dt 

r (1'1. 

i 
I}".' 

'»' "/.l~ j:}! 

'.L~ 
,\ 

J.;. x,~~~ 

'. t,, 
.; 
I~\ 

i' 
1/ 

í 
j

Vil 
~ ~-,.--,,-, ,.,,,,,.,n " i i '.j\ , I .. 

1'1 4~ 

.' \ 1 

@ '~~eAJuieiIlILfH HHCT~YT H.a~PH~ix. HCCJ,I~.a()BfHHH n~çHat,q9'8'7 
~. i -~ttl J ~ ~ \ i·' fi,"' ..f' )" ,. 

BBFJtEHI1E 

KaK H3BeCTHO, B CnenHaAbHOR TeOpHH OTHOCHTe~bHOGTH onpe~e~eHHe 

nOHHTHH O~HOB~eMeHHOCTH pa3HOMeCTHHX C06HTHH, H~ , ~TO TO xe 
caMoe, npone~p8 CHHXpOHHsannH ~a~eHHHX ~aCOB, OCHOBHBaeTCH Ha 
nnCHARe CBeTOBHX CHrHa~OB.06H~D nQ~ara€TCH, ~TO ~~ npoxo~eHHH 

nYTH ~o ~a~eHHoro C06HTHH (~a~OB) H ~6paTHO CBeT 3aTpa~Ba,eT O~

HaKOBoe B~eMH. rr~H paBeHCTBe yKasaHHHX nYTeM 8TO 8KBHBa~eHTHO npe~

no~0~8HHro (cor~ameHHro) O paBeHCTBe CKopOCTeM CBeTa B ~6HX ~BYX 

npOTHBono~o~Rx Hanpan~eHHHX. O~HaKO onHT B paBHOH Mepe MoxeT 6HTb 

cor~aCOBaH H C npe~no~oxeHHeM O HepaBeHCTBe OTM8~eHHHX npeMeH, a 
C~e~OBaTe~HO, c npe~no~oxeHHeM O'HepaBeHCTBe COOTBe~CXByromHX 

czopocreã • 
IlO-BH,IUIMOMY, Ilyaasape ne,PBlill 06paT1W BHHMaRlle na TO" ~TO CHH

xpOHH3aunH ~a~eHHHX ~aCOB HB~eTCH w~aMeHTa~HOM np06~eMo~.ITpH 

aTOM OH yxaaaa /1/, ~TO nO~02KeHHe o rrOCToRHCTBe CKOpOCTH CBeTa B 

pa3~~HHX HanpaBJIeHHJ:Ix JIBJlJieTCíi nocTy~aToM, 6e3 KOTOpOPO He~3R 

n~OBeCTH H3MepeHHe 3TOM CKOpOCTH, H ~TO ~TOT nocTy~aT HHKor~a He 
M02K8T 6HTb npOBepeH n};>flMo 8KcnepHMeHTOM. 

BHCKB.3HBaHHe O TOM, ~TO CKOpOCTb CBeTa npHHUHnHa~HO H8B03

MOJKHO, H3MepHT:b 6e s npOHSBO~bHHX ,nonyII.\emrfi, a n03TOMj' MI:I liMeeM npaao 
~e~8Tb rrpOH3BO~DHHe npe~no~o~eHHR Q' CKOpOCTH cBeTa (B npoTMBOnO~02K
HHX HanpaBJIeRMRX)" MO~O .Ha~TH H y ~HillTeHHa /2/. 

,UeTaJThHO YCJIOBHW1,KoHBeHIU1oHa~HHH xapaKTep nOHJlTMR 9.I4HOBpe
MeHHOCTH c, -iPH~oco!IJeKH:X nosIDUiM paS6.HpaeTCJI B KIU:l:re Peâxenoaxa /3/• 

ITpe06p8soB8FÚiJl .n~KOOp,Iuma'l', RBHO (KOJIlitleCTBeHHo)J"!HTHBaIOllUi€ 
KOHBeHUHoHaJThHHH xa~aKTeD orrpe,neJIeHHH O~HOBpeMeHHO~~H~ a C~€~OBa
Te~HO, ooocnasmae 06H~He rrpeoopaaoaanaa JIopenua, 6wm nOJIY'tIeHH 
Bne~Bge B 1963 ro,ny B.. a,nBap,nCOM /4/, a ~epes TPH ro,na COBepllieHHO 
HeSaBHCHMO "aBTOpoM /5/. C' Tex nop nORBHACH ue~Hit Dfl.n pa60T Ha 
'3TY Te~). ,UéTa~Hoe aanozeaae 3TBX BOnpOCOB CO~epJ!GITCH B nenasao 
BHlIIe.nmeií MORorpaqwm A.A.JIoryHoBa /8/. 

C ,npyroít cTdpOHH,. nOWtTHe paCCTO.fIHIDl (npocrpaaomeaaoã KOOp,IUi
HaTH) B TeopHH OTHOCHTeJThHOCTH onpe~e~eTcH ~aKXe Ha OCROBe ~ORa
UHOHHoro onHTa, r,ne Henocpe~cTBeHHO HSMepReTCH cYMM8 paCCTDRHHít, 
npoH,neHHHX CBeTOBHM CHrHaJIOM B npmMOM H 06pa~HQM Hanpa~eHBRx. 

OdH~O nOJIararoT, ~TO a~.H paCCTOHHRH ~aBHH .O~aKo TIpe~o~ozeHRe 
06 ax HepaBeHCTBe TaK2K.e H8 npOTHBOpeqnT OnYTY, a CJI~OBaTe~HO, 

n03Bo~eT BBeCTH aHHsoTpollHoe npOCTpaHCTBO, ~TO ~OCTHraeTCR c no
Mombro "npocTpaHcTB'eHHOll roumópoBlW" /9/. 

x) 
CC~KH Ha HKX MOERO HaítTH,RanpaMep, B /6,7/. 

_ .....-.-r~ 

- ab~;n~'d/.-'UiiLi1\ Ki\CT.l,ryyT \ 
m.\":Y;iI~1 Me:: :~(;noSaml~ , 

_~.tI- IfLl,~"C::I..(A 



B eaMOM xe OómeM c~~e MH ó~eMHMeTb aHH30TpOITHOe npoCTpaH
CTBO - BpeMH, OXBaTaBaromee' oÓe B03MOZHOCTH. Kpyr Bcex 3THXBorrpOéOB 
Mli 1'1 paeCM6TpHM HHiXe B paMRaX (1+I) - npOCT);.JaHCTBa. 

.i. BPEMEH:I-WI AIlli30TPOffi1H. IIPIDEPA30BAHWI JIOPEIDlA-8,IJ,BAPlICA 

HTaK, nOHHTHe o~oBpeMeHHOCTH B cneUHa~H6M TeopHH QTHOCRTe~p
HOCTH ollpeie~eTCH c nOMomPro c~e~YIDmero onRTa. Hao~mnaTe~- (Haxo~
uUdiCH B HeKOTOp'On TOlIKe A) nOCWIaeT B Y.mi~eHHyro OT aero TOlIKY B B 

MOMeR'!' BpeMeHH -t" oaeronoã CHI'Ha~; CHrHa~ OTpaJKaeTCH B TO'tIKe B 
H B03B'pamaeTCH aasan B A B MOMeHT B~eMellli t.1. .Ilpa 3TOM MOMeHTY 

oTpaxeHHH cnrHa~ npHITHCaBa~TCH BpeMH 

*-~ = -\" o\- ~'" (-\::t - \", ), (L 1) 

rne i:..o ... (BpeMeHHon) napaxe-rp Peãxeaõaxa { O-e, ~~ <:. I). OómenpmtSiTO

MY orrpsnanamrn O,1UIOBpeMeHHocTH cocrserc-rsyer ~o =1/2. 3TO 3KBHBa

~eHTHO, 01IeBanEo, npe~no~oxeHHro o paBeHcTBe BpeMeH pacnpocTp8HeH~H 

CBeTa B ~BYX n'pQT:HBOnO~O*HHX Hanpa~eH:HHX, lITO oO~o 03Ha-qaeT pa
BeHC'l'BO COOTBeTCTBYIDmHX CKopOCTeH CBeTa.B &TOM 3a~-qaeTcH npOCTOTa 
H y;nO~CTBO Tp~OHHoro onpe~e~eHHH O,1UIOBpeMeHHOCTH. O~HaKO nOCKO~

KY Henocpe~CTBeHHHM pe3Y~TaTOM paCCMaTpHBaeMOrO OITHTa HB~roTC~ 

BempnIHR i.." H. t 1 ,TO Mli ne MOJKeM BH,UeJll:'[Tb KaKOe-JilfÓO KOHKpeTHoe 3Ha
'tl81me cpe~ (}..:.. <io < I KaK cooTBeTcTBYJOIIlee OÓi:>eKTH:BHoít O,IJ,HOBpeNeHHo
CTH. IIo&ToMY 01Ie~HO, '!TO nonxon; B KOTOpOM. ê-o aapasee ae <J)HK
capyerca, a MOJKeT npHHHMaTb moóHe saaseaaa B aarepsaae O <:~() < I, 
npe~CTa~eT coóo~ OooómeHHe Tp~OHHoro rrOHHTRR O,1UIOBpeMeHROCTH. 

qTOÓR no~y-qnTb oóoómeHHue npeoÓpa30BaHRH ÂopeHUa n3 OÓH'!HHX 
cneIÚIa~H~ npeocpaaoaaaaã, nepenanea fJ!oPMYJrY ( 1.1) B BMe 

~ = -\.\ +\:1.. + ~ -\:.);-\." (LI'). 
~ ~ aS:.,., 

rne <t;o =2 cc...c -LO yqeTOrvt Toro .. "tlTO B npaaoã "tlaCTR (l.D rrepBmt 

~eH- oossaaa. BpeMeH~aH xoojunraara, a ~2. -\..,,)/2. == )( ('c =1), npaxo
,n.o K ,éJIe~YJOIUeit aaxeae ~JUl BpeMeHHHX KOOp,IU'IHE1.T: 

-\:: ~ 00\::. ~ ~a)(.. {L2)
'" "

BBO,i(H CKO~OCTH pacnpocrpaneaaa CBeTa B rr,PHMOM C" R 06paTHOM c.. L nan
paMeHRRX 

'"	 A " AC'\:::.0","~\l)--\) c.~=~-~;)) ("I:lL..<:'<co'), (1.3) 

nepenamex (L 2) B BlI,1J;e ~ Ao \ 

*: ~ ~ - i,(t.. - ~ "-) X. . (L Z') 
M03HO CKa3aTb, "tlTO 3~eCb MH HMeeM ~e~o co CBoero po~a KaR:HÓpOBO~HM 

rrpeOOpa30BaRReM BpeMeHHo~ KOOp,n.HBSTH /9/..,'\ 

Ha OCHOBaHH:H (T.2) H (1.2 ) IIpH.IJ.eN K rrpeoópaSOBaH:HHM JIopeHUa

2 

8~rep.nca: 

'Y..\ ::::l~ +);"\J) ~ ,- \l '\1~ , (1.4) 

~\;::::& -~v ~I\ -~-~~~\j x1 ~ 
nJIH 

x' -\~ + l.~~\ - [L)'J\~ .- \) \ \ \, 
(1.4 I )-\:\=t~ -1Jt.-ll\!) \: - ft x)~ . 

-1/2 .. z, 
3,IteCb " =(1- \J2) ,\J - CKOpOCTb MaTepHaJThHOrO OOi:>eKTa rrpH 
OÓ~OM onpe~eJIeHHH D~HOEpeMeHHOCTH. 

IIpeoópasoB8HRR (1.4) OCTaB~T HHEapHaHTHoH KBa~paTH~yro WaP
MY sana 

\:'- =.~t. -n~ - ,~\,)(. ~ ~ "> )('l {L5)\..c., ~) ~\~ 1. • 
~ I	 A 

lLJI.H CKopOCTeH ,n;BIDKeHIDI \l A. (~'OTHOCHTe~HO ~ ) H \l ~ (.s OT-
HOCHTenHO s"f .) HIDl, lITO TO JK€ caxoe , ,n;~ CKopOCTeH ~BIDKeHIDI Ma
TepRanbHoro OÓi:>eKTa B nPHMOM H oópaTHOM HanpaB~eHRHX óy,n.eM HMeTb 

,.. 'IJ
 
\l 1.. = -"-~---:::-~-v-\l • (1.6)
 

2.	 BBFJI:EHME IlPOCTPAHCTBEHHOM AHH30TPOIOO1.
 
IIPEOBPA30B.AID1ff ,1f)lH KOOP.IUlliAT
 

PaCCMOTpeHHHH BHllie orrHT, c ~pyro~ CTOpOHH, MoxeT ÓHTb HcnOJTh
BOBaH TaRXe ( B COOTBeTCTBEE c ~OKaUHOHHHM MeTo,n;OM H3MCpeHRH paCCTOH
HHtí) ,n;JIH OIIpe~eJIeH:HH IIpHHTIDI paccroaaas OT T.A no T.B .nOCKO~KY 

OllHTb TaKHM HerrOC]e~CTBeHHHM pe3Y~TaToM oÓc~aeMoro OllHTa HB
~roTCH BeJm'ntHll -\:.'\ H \:,..., a CJIe~OBaTe~HO, CYMMaPHoe paccroaaae 
( X '= -\: '- - -t '\ ),npoitD;eHHoo CBST{)BHM CHI'Ha~OM "Ty~a" X ""~ 11 

"oOpaTHO" X~A. ,TO ~ XÂ'à' HSnplNep. cy,n;eM RMeTb 

XÂ~:: ~o\ ~,1.'" \,,\. {2.0) 

:;meCb t\ - n:poCTpaHcTBeHHWt rrapaMeTJ) (O c; ~ \ < 1) .OómenpmmTOMY 
onpeneaesan nOHHT:HH paccroanaa COOTBeT.cTByeT ~" = I/2.B c~e 

Z1 1/2 "npasae" II " JIeBHe" 1.1acCTGHH~H 6~,!T pa3JI:H'!aTbCH.T.'e. fI 
óy,n;eMcRMeTb ~eMO c ~orrycTKMo~ orrllTOM aH:H30TpoIIHeft rrpocTpaHCTBax • 

lITOOH rro.n:ytmTb aaaaorannoe (I.21 "ICaJmÔJ)oBo~oe't' npeoõpasoaa-. 
HRe,~ npocTpaHcTBeHHo~ Koo~HaTll,~accMoTpRM BHpaEeHRe,Onpe~eJIHm

~ee rrpOCTpaHCTBeHHoe nOJIoxeHEe T.B: 

)~ -= - -\, + ~",~1 *-\2..) ; \J.. - ~ <t ,~')~" -4- \-1.')1' (2.1) 

x) PaHee 3Ta rrpOÓ~eMa 38Tparzaanscb B /10-12/. 
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BBO,m:r <b""=~ g" -l,rrepernm16M (2.1) B BH.IJ:e 
'v' _ -\:k- 0\:" ç -\: A. .... ~ ~ (2. I I) 
,,~- -----r- .-\ \)" $L • 

Omrpaacs na aHaJIOrllIO MeJK,IJ;Y BhIpaiKeHIDIM1'I \(2. I ') M (I. I '), rr.pMeM K 
cJIe~yIOmeMY rrpeoOpasoBaHMIO ~JI.H npocTpaHcTBeHHoR Koop~HaTH: 

(2.2)X .-";) X .-~ ... ~ • 

BBO~.H CHOBa CROpOCTM pacrrpocTpaHeHKH CBeTa B rrp.HMOM ~\ H oopaTHOM 
~ )C'l. HarrpaBJIeHMIDe I

"- A" ~ , (2.3)
c.~ = "k Q ... , C ~ =: 0\ - \)" ~ <. '2:' ~ ~'), 

rreperrnllieM (2.2) B BH.IJ:e 
(2.2/)'X ..., X'- i.@J,-e ) -\ ~ X ~ t-\:L

~ec:D ~Ul TaRiKe BBeJIM cpe~HIOIO apM~eTM~ecKYIO CROpOCT:D pacrrpocTpaHe
HH.H CBeTa B rrPffiMOM M oopaTHOM HarrpaBJIeHHmc: 

~ A (~ ,...., \. "'- "'"' IV ry
C'. =- L,-~ ..... s:.. l, ~ ~~,,) ~ = -C- L • 

nO~CTaBJI.H.H (2.2) M (2.2') B qoPMYAH ]opeHUa,rrPMeM R ~OOOmeH
HHM npeoopa30BaHRHM ~JI.H Roop~MHaT, RBHO ~THBaIOmMM ~onycTm~ 

aHH30TporrHIO rrpocTpaHcTBa /13/: 
X' =l0 ,-S~\,)) ~ .-~~~)\l~1~) (2.4) 

~ ~[0: ~ ~A,~) \- - '\) xl0: 
mIE 

'j..' -=\.~ - \~" -ê"l..)\l1"'" - \)~"~l.~'\~, (2.4')
-t' ~t~~ 1-\§'''-~l-l\}1\-\Jx1~. 

llpn 3TOM ~JI.H KBa~paTa HHTepBaJIa oy~eM HMeT:D 

s9- '=- ~9..-0" -~l.\'K\- __ ~ ...~ ~'L. (2.5) 

• Ha OCHOBaHMM (2.4) ~JI.H cxopocreã ~JmiKeHH.H MaTepMaJThHOrO
 
oo~eRTa B rrDJIMoM M oopaTHoM HarrpaBJIeHH.HX HaaneM
 

f'- _ \J ~ _ ~",'L)
 
\) A - ,-=--=--~
 (2.6) 

~ "+~"\) 
CTerreHD aHH30TpOITHH rrpOCTpaHCTBa MH oy~eM xapaRTepM30BaT:D 

OTHomeHHeM InpaBIDC" M "JIeBIDC" paCCTORHH'tÍ, ~TO B ~aHHOM cJ.IYlffie 3KBH
BaJIeHTHO OTHOllieHHIO COOTBeTCTByIOmaX CRopocTeít.ITpn aTOM ~JI.H CBeTa 

oy~eM MMe'r:D 
'" G... = Qo\ ~ o\+~" (2.7)
~ 'A"-,, ... 

a ~JI.H MaTepnaJThHOrO oo~eRTa 

~ -:=- ~'I. -= ,,~ <b ... \J . , (2.8) 

~).. A...-~~\l 
T.~. CTerreHD aHll30TpOIDIH MaRCKMaJIDHa ~JI.H CBeToBoro CHrHana H YMeHD
maeTcR no Mepe YMeHDllieHHH CKopOCTH.B HepeJI.HTHBHCTCKOM rrpe~eJIe 

4 

;.. 

VOi!eHI> MaAHX \J C- ~ -t ,T. e. OOCyJl\Il;aeMoe .HBJIeHMe I1MeeT lfilCTO pe-
RHTMBllCTCKyIO npHpo~y. 

ITocROJThK,Y ooc~aeMà.H B03MO~OCT:D aHH30TporrHoro npocTpaHcTBa 
~ocTaTo~o HerrpHB~a, TO MMeeT CMHCJI oOpaTMT:DC.H R reOMeTpM~ecRoít 

KapTHHe. Ha OCHOBe cpOPMYJIH (2.1) na pMcYHRe rpa~i!eCKH npe~CTaBJIeH 

t 

B. 

A_, A-'ll A A~ A1 

npoueco pacnpOCTpaHeHHR CBeTOBoro CHrHaJIa B paCCMa~pMBaeMOM orrUTe 
rrpn pa3Jm'tIHhIX SH8'tIeHRHX npoorpaac'rsenaoro napaae rpa t;". .IlJm: npoc-
TOTU MbI IIOJIOJKWm ~" =1 c, -t. s, =3 c, TO'tIKH A H B OOOTBeTCT-
BymT T.panRUHOHHO~~ orrpe~eJleHnIO paCCTORHHR, HgneRcH y A H B yK8SH
BaIDT aaaxeaaa ç", rryHKTJiIpHHe CTpeJIIDI OImCI:m8IOT n'pOMeiKY'l'o~He 
C~H. ~ Har~OCTH M rrpOCTOTH rrOJIOJKeHHe T.B ~KCMpOBaHO,n03
TOMY TOqxn HcnYCK8HEH JiI rrpHeMa cneTOBoro CHrHaJIa HMeIOT pa3HHe KOOp
,IUlHaTu.EG.m ®!RCJiIPOBaTI> TO~Ky HaXOJlO];eHIDI HaOJIIO,IJ;aTeJlff,TO T.B oy~eT 

MMeT:D nsa paSJllPlHhIX rrOJIOJlteHIDI (oTHoOnTeJIDHO A a A' ). 

3.1.AID130TPüITHOE rrroCTPAHCTBQ-BPEMff. 
OEOElI{EHllliE llPEOEPA30BAHMff JIOPEHIJ,A 

llepe~eM Terrepb K paccMoT'peHHIO oomero c~, Ror~a ~orryCKaeT

CH &aR BpeMeHH8R, TaR JiI rrpOCTpaHCTBeHHa.H aHJiI30TpOllHH.llpM 3TOM,Harr
pHMep, ~Jlff BpeMeHH pacrrpOCTpaHeHEH CBeTa OT T.A ~O T~B JiI paCCTORHMH, 
rrpoif,neHHoro JiIM, oy;n;eM :HMeTI> 

(3.I)\. ta-~ ~ Q.+~o)~~-\~~ 'I XM~ -= ~ ~~-\ )~'--\-,,). 

llpOCTpaHCTBeHHO-BpeMeHHYD aHH30TpOllHIO MIl BBe~eM crroMomPID ~BYX 

nOC~e~OBaTeJI:bHHX rrpeo6pasoB8HJiIft: 

5 
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)<. c, --). 'xQ - ~~~ ~ e. ., Q, ~ t.:=o,, -\ , (3. 2a ,6) -I:: -+- = t- -\- X, \: _ = ~ - X ,~ (3.5) 

rne o.=.<;o ~ CS ~\ '=0., 1)0-\ ::-~v "I c:s,,~ :::. <t;" • ROTopue B paCCMaTpHBaeMOM C~€ (I+I)-rrpocTpaHCTBa rrpOCTO COBrra
KpOMe Toro, .n;nH CRopocTeft pacrrpOCTpaHeHHH c~eTa B rrPffMOM H 06paT

.n;aIOT c BpeMeHaMM rrpHeMa H OTrrpaBJleHHR CBeTOBoro carnana t L H t.-1HOM HarrpaB~eHHHX Ha OCHOBaHHH ( 3.1) rro~M 
COOTBeTCTBeHHO. 

c:	 - ".~~", C -" -ç... (3.3) 1')... - '\ -lt-\;;".' i. - ~ ,	 3.2. O,IU:IOI1YTEBUE CKOPOCTM l'TIPABlIE" 11 "]EBblE"t 

r ;e , O <e. i. .( oc . 
1 I 

TIo.n;cTaB~ (3.2) B crreunannHue rrpe06pa30BaHRff ]opeHua,rro~M 

o606meHHue rrpeo6pasoBaHHR AnH ROOp.IJ;HH8T,yqHTUBaromze HEHO B03MO~
HYID aHH30TpOITnro rrpocTpaHcTBa - BpeMeHa: 

X' "'-[0 ~ ~:~~ ~) X - \j \~~\ "\: J~) (3.4) 
'. ... Q ~ 

-\:' ~,~ - ~ ..'-~'\ \))\: - 'J \-~: X 1 ~ 
H~ ~ "-~,,~A, \-~(J"b" J. 

x'=r~ _~,-e.l..'J)'( ~\} :-e.S 2. t\'6", ,
L 1l.,

4 e 
l.. L,+~ L J (3.4 ) 

-l' ==\C -\ ~ ~,-~ L\)') t - ~ ~ ~ '~. ~ . 
l~ ~,~eL ~\~~L 

HTaR,ROHBeHUnOHa~Hull xapaRTep rrOHHTM~ O.IJ;HOBpeMeHHOCTH pa3HOMeCT
HUX C06UTHft H paCCTORHZR .n;orrYCKaeT rrpe06pa30BaHnR (3.2).Mo~o CRa 
aars t 't!TO anecs MU HMeeM .n;e~o c "soojmaaaracã RaJm6POBROft"X). 

• TIo cyutecrny 3,IteCL naaano onpeneneanaa OTHOCHTe~HOCT:b,03Ha
'tIaro~, 't!TO HCTHHHD~ ~H3H~eCKa~ ROH~rypáUZM COOTBeTcTByeT He O~H 

Ha60p 'napaaerpos <é <) mrn ~'" a ue~Hfi Macc Ra~6POBO't!HO-aKml:Ba
~eHTHUX ROH~rypaun~.HHa~e rOBoPR, He cyu{eCTByeT Bu.ne~eHHUX 3Ha~e-

Hn~ ~;) l~,,) B anrepaane - I, 1. . .IL7uI y.n;06CTBa rrpaRTH~ecRoft paooru 
o6u't!Ho rrpOH3BO.IJ;RT rrapaM€TpM3aunro, T.e. Ha~.n;HBaroT .n;orrO~Te~Hoe 

yc~oBne, YHH~TO~mmee Ra~6poBo't!HuH rrpoH3Bo~.06merrpHHHTaRHJm 
CTaH.IJ;apTHaR Ra~6pOBRa orrpe.nenaerca YC~OBMeM 'bQ 1~'" ':::. O • 

MHoxecTBa rrpe06pa30BaHHft (3.2~) H (3.26) B 06meM He 06pa3y.DT 
rpyrrrry, rrOCRO~Ky ~OJKeT 6UT:b, ~TO cjMMa (b .. ~/) ~ -I. I. 

OTMeTHM TaRXe, ~TO rrpe.n;e~HHe 3Ha~eHKH ~o =-1 H ~=I B 
~oPMY~ax (3.2) rrpMBO.IJ;RT R H3BeCTHUM rrepeMeHHHM CBeTOBoro ~pOHTa 

x)	 qTO HarrO~HaeT Ben~eBCKyD .n;eWoPMaUZD MacmTa6a /I46_T.e. KaJm6
~OBKy B ee rrepBOHa~annHOM BR.IJ;e.,rrOCKO~:OKY MOEHO CKa3aTb, 't!TO 
A~Ha MacmTaOã H3MeHHeTCR B pe3Y~TaTe ero rrOBopOTa. 

PACGTOHIDm .ll.lIH MATEPlfA.JIbHHX TM 

Ha OCHOBaHHH (3.4) .n;M CROpOCTH .n;BueHZR MaTepMa~Horo Te~a 

B rrpRMOM H 06paTHOM HarrpasneHRRX B 06meM c~ae 6y.n;eM RMeT:b 

'J _(~-b:)'-J 
\ _. c- ~ ~ I) ..~ \ \I • (3.6) .... "'~""<)"''' -\...""~ "1'1 

BhUllillIeM .n;a~ee .n;Ba COOTHOIlleHHR, CBR3hIBaIOUU1e MeJI\UY co6oft "rrpaBue" ki 

"~eBue" paCCTORHHR, rrpo:ttn;eHHue CBeTOBUM CHrnaJIOM H TeJIOM (XV) MeJK
~ o.n;HHMM H TeMM JKe TO~RaMH A H B B rrpRMOM H 06paTHOM HarrpaB~eHHHX: 

~	 ~ 

X~~ X~~.-- X~ X~" (3.7)--- -----,"I\. c " \)J.. ~2... 
x.,,~ --\- 'f.... ~J\. := \) í ~;~ -\- X"'~A ) C3.8) 
, ~" <::. '- '-~'\ \i L . 

8TH COOTHOmeHRR - c~e.n;CTBHe orruTa. C~a.n;UBaR H BU't!nTaR (3.7) H 
(3.8)	 c Y'tI8TOM TOro, ~TO
 

X U. "',(~'" ~ .1- _.l.. _ .l
 
-- 4- - = ~A.~ ~ ~~L\ -(.).. ''\ (3.9) 

c, , e.J. 'I
 

Ha ft.n;eM ~ ~~ - '\ ~ \\ ~ ~ ~ 1.- '- ,,') ,
 

X~~ = ~"~+çv~~X'l	 (3. IOa) 

)( ~ =- ~ 1.. ~".., - ç ~ , X	 (3.106)
~f\ ~~. 1. ). "I 

r.n;e 
~X = 'X.#I.~ +Xb~= \-)..-'\". (3. rn 

TIpHBJIeRaR (3.6),rro~, ~TO 

~ \) _ ("-~~lt'\- ~<>~~-~o~Q-1)")\J~] 
'X~1> ~ X~~ - l.\-~o~I\\L ..... ~o-~..,'f\i'- . (3.12) 

HHUMM C~OBaMHt cYMMS "npanoro" M "aesoro" paCCTOmIH~.n;JIR MaTepHan
Horo Te~a He paBHa cooTBeTCTBYIDme~ cYMMe .n;nH CBeTOBoro CMrHa~a. 

B 'tIaCTHOM c.nyqae 'tlllCTO npoc rpanc meaaoâ aIDI30TpOIlHH ( ~o =0) 6y.n;eM 

HMeTb \l ~ " _~ "
''XA.~~X~~ ~ t\_~;~l..lX, (3.12') 

T.e. CYMM8PHOe paCCTORHMe, rrpo~eHHoe HeCBeTOBUM CMrHa~OM B rrpR
MQM M o6paTH0M HarrpasneHRHX Me~y TO~RaMH A H B,6y.n;eT 6o~me COOT

I~l 
BeTcTBynmero paCCTOmIHR ~ CBeTOBoro CHrHa~a. 
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CTerreHh aHHSOTpOnHH npOCTpaHCTBa oy~eT orrpe~e~ThCH Be~~HO~ 

.; X~~ lA.+~.;~)('-~(,~"~Q-~\)\)1 
Q =. _\)_ = . ') (S.IS) 

X "'... ~. -- '5,..~)~ - ~~S'\~~~'-~\)~ 1 
T.e. eC~I ~nff cBeTOBoro CHrHa~ (~=I) OHa OCTaeTCH rrpe~e~, TO ~nH 

MaTepH~Horo Tena saBHCHT ( ~TO ~OCTaTO~O HeO~aHHO ) H OT Bpe
MeHHoro napaMeTpa.TIpMToM ~nR CTerreHH BpeMeHHO~ aHHSOTpOllHH rro-rrpe~-
HeMY oy;neM RMeTb i .y r \) 

\i _ "tA'" _ ""+-~o 
Q~ - .lct~ - \. -~ \\ · (S.I4) 

TaKKM OOpaSOM, cymecTBOBaHHe llpe~e~Hott CKO~OCTH rrepe~a~ 

BSaRMO~e~CTBHH rrpHBeno K YCTaHOBneHHID KOHBeHUROHanbHoro xapaKTepa 
OO~O ncrrOnhsyeMHX KOO~HaT. HBRoe BBe~eHHe BpeMeHHoro n rrpOCTpaH
CTBeHHHX' rrapaMeTpOB B OO~He ~PMY~ rrOSBO~eT rrO~CTBOBaTh CTe
rreHh rrpRBHOCHMOrO rrpOH3Bona c TeM, ~OOH rrOllHTaThCH COBceM YCTpaHHTh 
YC~OBHHe COrRameHRH ~ ~OCTH~eHHH OOnhlliett rr90CTOTH onncaHKH. 

4. OEOl3lllEffi1É rEOMETPill1 JIOEAtIEBCKOro liA AlillSOTPOIIHOE
 
TIPOCTPAHCTBO CKOPOCT»1
 

OOgqHO, ~TOOH rrepe~TH K rrpocTpaHcTBY CKopocTe~ !ooa~eBcKoro, 

paCCMaTpRBaIOT (cM.fIarrpl:IMep/I5/)oTHocRTenhHyIO CKOpOCTh ~yx TeJI, 
~BHzymRXCH c cecxonexao OJm3ImMR C~OpOCTm.m ~ E \j4 J...'"J, ÓImPaJICh 
Ha pe~TRBHCTCKoe rrpaBRnO CRO~eHRH CKopocTe~. 

Momo npe,nJIOJlWTh HBHO KOBapRaHTHIffi rrYTh BBe~eHIDI aJIeMeHTa 
~H B rrpOCTpaHCTBe !oOa~eBCKoro. OH 3aKRID~eTCH B BaqnCReRRR 
~paTa JIopeHU-RHBapHaHTHoro 3JIeMeHTa KHTepB8~ ~ oeCKOHe~o 

wiofi 4-CKOPOCTH du ~ ( lo =O,I,2,S). 
.Il.mI KOMnOHeHT rl~ ~ RMeeM 

(4.1)cluQ ~ ~ ~~ ~") Lh.l.\1,= ~",d. ~ +- ~ol~ ~~ y~~ , 
rne d. =- ~,i.l ~) '( =~ -\)\."l_A/L, \)~= ~~..,. 'J., • 

lIa OCHOBa.HIDl ~4.I) ~JIH lma.n;'paTa mITepBaJIa d1:: =~lA.\a~i JIerKO Ha~eM 

-J.'t2..::=,L~-\lC).'ltl~'l. ~G ~~)~1~-\)'-)-1. , (4.2)
 
~TO ~efiCTBRTeJIhHO rrpe~CTaBJIReT COOo! HSBeCTHOe BHpa~eHHe ~ KBan

paTa aJIeMeHTa ~H B npOCTpaHCTBe CKopocTett !oOa~eBcKoro.
 

no aHaJIOrHH c aTHM oy~eM RnxO~Th MS KBa~paTa nHTepBaJIa B aRE

SOTpormOM KooJ).Il;WIaTHoM (1+2) - rrpOCTpaHCTBe , KOTOpIDi MOJKHO rrpe~
CTaJm:Th B BR,IJ;e 

~ 'Jll.. 'L
cl~'Lt= ~.L2..(" ._\) O.... --,' _ ~ -\) \ _ 'J...'-v-l. (4.3)

..' ~ Yo.\.....e. e, ' 1 c,e,' ~ ) - C' '" \\ • 

3,necb ;nJIJi npocroru c,= C-" , c!;:: e..t, \)" II 'J 'â - KOMIlOHeHTR CKOpOCTR 
MaTepuaJIbHoro TeJIa, a aIDlSOTJ)OIIW! CBflSB.Ha c HanpaBJI8ImeM OCR OX. 

8 

... 

IIpM STOM .n;M OTJllPllihIX OT HYJI.fI KOMIIOHeHT MeTLU1~6Clwro TeH30pa q. , 
o~emmHO, HMeeM 

Q _I Q _ .... i(..L_l.\
.jQ;:'--") -..\VA,- J..~~ Co'), 

Ha OCHOBaHHM (4.3) ~JI.fI COCTaBMIO!IU1X 

~ ~u.':>=[l-~t>' '_~~\\}x)a\lx +
fI 

J.\.l.A. =[~ "- ~Ci\\\)C. -\l-a'l..) &\1)( +

\~ c\\.(.1..-=R.\ ~ ?:\I>'\ \ix·1,.. ~~ ..\l~'l..) a\l~ ~.,;), -\- ~v..\j~ )\)~J...\)y-~.~~. 
:{Ba~paT sneMeHTa EHTepBana,cooTBeTcTByro~~ (4.3), B aHH30TponHOM 

( npOCTpaHCTBe CKopocTefi MMeeT BE.n; . . 

1. 0\ " "cl't", ~ ~~It. \,\' 0'4 • (4.6) 

c 'y~eToM (4.4) E (4.5) noc~e .n;OCTaTO~O rpOM03~KMX BuqMC~eHMfi no
n~M 

- rJ,-\ :=t~I!~\ ct'Jkh -1 %~l< +~-<c' )t:~. ,-\J~ á~~11~'.(4.7) 
BHpaXeHMe (4.7) onpe.n;eMeT c060n KBa.n;paT 8~eMeHTa ~HH B 0006meH
HOM rrpocTpaHcTBe CKopocTefi ~oOa~eBcKoro. 

B ~aCTHOM c~e o.n;Horo E3MepeHRH (4.7) nepexo~T B 

-tc\.'tt :::. (~-\-e.\Y-J.\}2.. (4.8) 

jt tc..(-\lts'-e..')-\li..1'-· 

3.AK.1IlOtIEHl1E 

B CBOe BpeMH ounn BBe.n;eHH. rrpe06pa30BaHHH !opeHUa-3~ap.n;ca,yqz
THBaromHe KO.rrE~eCTBeHHO .n;onYCTnMYID onHTOM BpeMeHHyro anHSOTpOITRIO. 
PeJIfITHBHCTCKoe orrpe~eneHHe paCCTOHHRH OCHOBUBaeTCH lia nOKaUHOHHOM 
onHTe E TaREe CBHsaHO c H3MepeHHeM BpeMeHE pacrrpOCTpaHec~~apHoro 

JmH CBeTOBoro CE:rHa~a "Ty,n;a lf M "oopaTHo lf , T.e. OruITb-TaKI'I ~orrYCKaeT 

HeKoTopHtt npOHSBo~.TIpeoOpaSOBaHHe rrpOCTpaHCTBeHHofi KOOp.n;HHaTH, aHa
norH~oe "BpeMeHHofi KaJll10pOBKe", llOSBoJIHeT npOCTHM ocpasoa llOR~Tb 

COOTBeTCTByro~e rrpeOOpa30BaHRH .n;na Koop.n;HHaT, ~THBaIO~e HEHO ~O
nYCTHMYID OllHTOM aHH30TpOITnIO npOCTpaHCTBa.HaKoHe~, oooomeHHHe rrpeoo
paSOBaHRH !opeHUa OITHCHEaIDT oO~fi cJIyqafi aHMSOTpOnHoro rrpOCTpaHCTBa
BpeMeHM, OXBaTl:lB8IOmnfi oOe OTMe~eHHHe BOSMOMHOCTH.TIpe.n;CTaBJIHeT EHTeI 

J 
pec 0006meHHe reOMeTpEH !OOaqeBCKOro Ha aHH30TpOllHoe rrpOCTpaHCTBO 
CKopocTett. 

r 
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Q 1- c· _J (44)
<1H-;:::'-~~.: 1 ~).l.-'\' • 

c\u.. ~ Hai1.neM 

\):)e~\l4]~\ (4.5) 

~~ \J.~ &\j'j. j ~~ ) 
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HET nH ITPOEEnOB B BAillEH EHEllHOTEKE?
 

Bn M01l\eTe nOJIY"tIHTb no nOqTe nepeqHcneHHhle HIDKe KHHrH,
 
eCJIH OHH He 6&JIK 3&Ka3aHN paHee. 

117-83-644	 TpYAN ~le)l\AYHapOAHOÜ illKOJIN-CeMHHapa no 
~H3HKe T~eJINX HOHOB. AJIYillTa, 1983•. 
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1113-84-63 

112-84-:)66 

111,2-84-599 

1110,11-84-818 

1117-84-850 

1111-85-791. 
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ll3,4.17-86-747 
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ll9-87-105 

ll7-87-68 

112-87-123 
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4exOCJI0a.aKHH, 1~&3. 
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B TeOpeTHQeCKOfi ~B3HKe. 11y6Ha, 1985. 
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CTpen~>ltOB 8 .li. P2-87-643 
K aonpocy o AonycTHMO~ aHH30TponHH npocTpaHcTsa-speMeHH 

06CY*AaeTCA KOHBeHijHOHanbH~~ xapaKTep nOHATH~ OAHOBpeMeHHOCTH H paCCTOA
HHR B COeijHani>H~ TeOpHH OTHOCHTenbHOCTH. PaCCMOTpeH~ npeo6pa30BaHHA fiopeHija
~ABaPACa, Y4HT~Ba~He ABHO AOnYCTHMY~ speMeHHy~ aHH30TponH~. C nOMO~Io~ 11Ka-
1114tipoB04HOro11 npeo6pasosaHHA npocTpaHCTBeHHOH KOOPAHHaT~ B tiK>pMynaX nopeHija 
BBOAHTCA AonycTHMaA on~TOM aHH30TpOnHA npocrpaHCTBa. HaKOHeij, paccMaTpHBaer
CA B03MO*HOCTb BBeAeHHA B paMKaX yKa3aHH~X KOHBeHijHH aHH30TpOnHoro npOCTpaH
CTBa-speMeHH. 00n14e~~ COOTSeTCTBY~He o6o6~eHH~e npeo6pa30BaHHA fiopeHija, B~

PaJHe~HA AliA OAHOnyreswx cKopocre~, "npas~x" H "nea~x" paccroAHH~ AnA Mare
PHan~oH~X Ten H AP· ~6CY*AaeTCR TaK*e B03MO*HOCTb o6o~eHHA reoMeTpHH fio6a4eB
CKorO Ha aHH30TponHOe npOCTpaHCTBO CKOPOCTeH. 

Pa6oTa ·~nonHeHa B na6opaTOPHH ·~COKHX 3HeprH~ OMRH. 

Coo~eHHe 06J.eJUIHetutOrO HHCTHT}'Ta R,llepHLIX HCCJie,IIOBaHIIA. ,lzy6Ha 1987 

OepesoA O.C.BHHorpaAOBO~ 

Strel'tsov V.N. P2-87-643 
On a Permissible Anisotropy of Space-Time 

Conventional character of the concept of simultaneity and distance In 
a special relativity theory Is discussed. Lorentz-Edwards transformations 
are considered taking Into account expllclty allowable time anisotropy. Per
missible experimentally space anisotropy fs Introduced by the "gauge" trans
formation of space coordinate In the Lorentz formulae, Finally a possibility 
of Introduction of anisotropic space-tlme within the stated conventions Is 
considered. Corresponding general !zed lorentz transformations, expressions 
for one-wily veloclttes, "right" <1nd "left" distances for mate.riCII bodies 
etc. are obtained. The posslbll ity to generalize the Lobachevsky geometry 
over anisotropic space of velocities Is also discussed. 

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