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.. !3aKoH nocmo;rncmBa cKopocmu CBema 
« nyqmome, npeikmaBJ11110u,uii OOH)! u1 
08YX OCH08Hb/X npeonOCblJlOK cnelJIWJlb- .· 
Hoii meopuu omHocume11bHocmu, He MO
:>Keni COi!JlGCHO o6u,eii meopuu omHocu- • 
me11bHocmu npemeHOOBamb Ha Heoipa
HuiteHity10 npUMeHUMOCmb. [ 1 ] .• ... 3mom 
pe3YJ!bmam ucKJ110'1aem Bceo611Jy10 nplt
Memuwcmb npeo6pa308a1WU JlopCHIJG 
[2]. 

A.3iimumeuii 

ComacHo o6meii Teopnn ornocttTenhHocrn (OTO) 3iiHrnTei1Ha CKopocTi, 

' CBeTa 3aBHCHT OT rpaBHTaUHOHHOfO DOTeHUHana, T.e. Yfpa'1!1BaeT. CB0HCTBO lll!Ba

pna'Jha. ~ ,upyroii CTOJJOHbl, cponmy . npttnHCbll!aeTC51 . rpaBHTaUHOHHM nOTell- . 

unanbHM :meprm1. P.aHee 6blnO DOKa3aHo [3]; 'ITO 3T0 npHB?.UHT K cepbe311bIM 

TPY.UHOCnIM ll, B 'laCTHOCTH, np51MO npOTHBOpe'IHT ll3BeCTHblM onhITaM no H3Me-
. peHn10 rpaBnTaunomIoro KpaCHoro cMeIUeHH51. , 

Hn)Ke Mhl o6cy.unM 3Ty npo6neMy .U<?TanhHee. . . 

Macca q>OTOHa. K_ aK lf3BeCTHO, O.UHOH ll3 OCHOB OTO 51BJrneTC51 3aKOII, HHep-. . . 
UHH 3Jieprntt (3113). <l>aKTH'leCKH .Ha OCHO_Ba11nn 3TOro JaKOHa BC51K0tt 3Heprnn 

(B 'laCTH0CTH; CBeTOBOH) npnnHChIBaeTC51 MaCCll. «Jlyq CBeTa HeCeT .3Heprn10. 

A 3Heprn51 HMeeT Macey. Ho Ha BC51KYIO HHeprnyio Macey none rnroTeHH51 0Ka3bl~ 

BaeT BOJ,ueiic-iBue·, T:K.nHeprnaa n rn)Ke~aa Ma·ccbI 3KBHBaneIFHhI. JI)"! cBeTa 6y

,ueT llCKpHBn51TbC51 B none rnroTeinrn. TO'l}{O TaK )Ke, KaK HCKpHiin51eTC51 TpaeKTOpH51 

Tena::.». [ 4 ]. 11tta'le I'OBOp51; B OTO qJOTOH B rpaBHTaUHOHHOM. none ,UOn)KeH o6na

,uaTh (KaK ll MaTepuanbHOe. Teno) -DOTeHuttanhi-lOH. 3Heprneii. O.u11aKO. OC03HaHne 

·· Toro, 'ITO 3113 nponiBope11nT ,Tpe60BaHJ110 nope!iU-KosapnaHTHocrn [5], CTaBHT 

no.u COMHeHtte ripe,ubl,uymue paCCY%,!leHH51. HanOMHHM, 'ITO B cneuHaJJbHOH TeOpHH 

OTHOCHTenbHOCTH Macca 51Bn51eTc~· ll!fBapnaHTOM (nopeHUeBblM CKan51pOM), a 311ep

rtt51 - KOMIIOHeliTOH 4-BeKTopa. 3ro Harn51,u110 .ueMOHCTpnpyeT H3Becrnaa cpopMy- · 
na MUHKOBCKOro ,u.irn 3HeprnH nI06oro qlll3H'lecirnro OfrbeKTa: 

· · ci · o· · ·2 
•. E = p c = mu c = m y c . (I) 

. 3.uecb p
0 

ll u
0 

- Bp~l\~eHHbl~ KOMII~HeHTb; 4~BeKTOp0B 3HeprnH0 H~nynhca ll 4-CKO

pocrn, y - nopeHu-<p~KTop. B cn'yqae qiern (cp0To11a) · y= 00, TTo::iToMy, . 11io6b1 

.2 
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o6ecne'IHTb KOHe'IHOCTb E, 11eo6xom1MO .uonyCTHTh, 'ITO Macca <pOTOHa m = 0. 'Ho 

3TO 03Ha'laeT, 'ITO CBeT Torna He .UOn)KeH HCnhITbJBaTb ,ueHCTBHe rpaBHTaUHOHHOro 

nona, T.e. npIrne.ueHHhIe Bhillle coo6pa,Ke1ma Tep51IOT CMhICn. 

IlOTeHUHaJihHaH 3Hepnrn !pOTOHU. BnpO'leM, ecmI fOBOpHTb CTporo, TO B 

OTO ponb npe)KHero «rpaBHTaUHOHHOro 3ap51Ila» (MaCCbl) cpaKTll'leCKH 6epeT Ha 

ce6a ::iueprna. JleiicTBHTenb110, HanpmIep, ,un51 .uocrnTO'IHo cna6hIX nonew rnro

TeHH51 MeTpn'leCKIIH TeH3op gik MO)KeT 6bITb npe,ucTaBneH B BH,Ue 

gik = ll;k•+ hik · (2) 

3.uecb ll;k - «nocrnattHhIH» TeH3op MIIHKOBCKoro, hik/2 -. co6crne1mo TeH3op 

rpaBnrnuuo11ttoro n0Te11unana, npu11eM h00 = -haa = 2<)> / c
2
, r.ue <I> - n0Te11unan 

HblOTOHa. B pe3ynhTaTe ,!lJl51 noTeHuHanhHOH 3Heprnn qJOTOHa B rpaBHTaUHOHH0M 

none 6y,ueM HMeTb 

0 00 2 £ =p c=p0h c/2=£ <)>/c, 
p p 

a ,un51 nonHOH 3Heprnll -

£ =£ +£ =£ (1 +q>/c2). g p . 

(3) 

(4) 

·cne.uyeT OTMeTHTb, 'ITO C yqeTOM KBaHTOBOro COOTH0llleHH51 £:::: hv nocne.u11ee Bbl

pa)Ke!me, O'leBHJlH0, cornacyeTC51 C cpopMynow )ln51 'laCTOTbl 

V =v(l + <)>/c°2) 
g 

(5) 

CBeTa, HJnyqaeMoro llCT0'IHIIKOM B rpaBHTaUHOHH0M none. . 

Xorn, TaKHM o6pa3oM, B OTO cpoToH (KaK n MaTepmUihHOe Teno) o6na,uaeT 

rpaBHTaUHOHHOH IlOTe11unanbHOH 3Heprneii, nx IlOBe,ue1rne B none rnroTeHH51 cy

mecrneHHO pa3nH'laeTC51. TaK, npn na.ueHHll Tena B rpaBHTaUH0HHOM none
1 

pocT 

ero OTpnuaTenbHOH IlOTeHUHanhHOH 3Hepnrn npll fJOCT051HIIOH nOJIHOH Be,ueT K 

C0OTBeTCTBYIOIUeMy yBenu11e111110 ero KHHeTH'leCKOH 311eprnn. B cnyqae )Ke qJOTOHa · 

yKa3aHHblH p0CT noTeHuHanbHOH 3Heprnn Be)leT cornac110 (4) K yMeHbllleHHIO ero 

non11oii 3Heprnn
2 

(B npHHUl!ne, BnnOTb Jl0 06pame111151 ee B Hynh, T.e. HC'le3H0-

Be11m1 qJOTOHa). Jla)l(e OT6pocnB MbICnh O HecoxpaHeHHll 3Heprnll, HaM He m6e

)KaTh TPY.UHOCTll C o6b51CHeHneM caMoro MeXaHH3Ma B3aHMO)leHCTBlrn. Jlefi.cTBH

TenhHO, ecJIH B cnyqae qJOTOHa Mbl JIMeeM nepe.ua11y ::ineKTpOMarHIITHOll. 3Heprnn 

rpaBHTaUHOHH0My nonIO, TO IlO'leMy TaKM )Ke nepe.Ua'la He npoHCXO,!lllT, CKa)KeM, 

B cnyqae ::ineKTpOHa, OKpY%em10ro BllpTyanhHbIMII qJOTOHar.rn? 

Eme 6onee pa3nTenhHhIM oKaJbrnaeTca noBe,ueHn~ cKopocn1 cpoToHa. 

1
HanpHMep, nptt ero nptt6JJmKemm K MaCCHBHOMY TeJJy, COJ)laIDmeMy 3TO none. 

2
Cp., O/lHaKO, C [6], rne fOBOPIITCJI, «'ITO tfJOTOH B rpaB11TaUHOHHOM nOJJe o6na.uaeT «KIIHeTl!'lecKOII 

·1Jtteprneii» hv 11 «ITOTeHuttaHbHOii 3Heprneii» hv¢ H HX C)'MMa OCTaeTCJI noCTOJIHHOii». 

n, ... ; ~ ,· ... "P . ~ r,• •-1"11rV 1· tiU'-f..AliUi. i.!u~H fl4-.~D•,-•: 

rul'!J;iM1 liG' .iet~i.iilllfl . . 

6viSJlir!OTEKA 
-~ ------



CKopoCTh q>oToua B rpaBnTaunonuoM none. Cornactto OTO 3aKoH pacnpo

cTpaHeHHH CBCTa omiCbIBaeTCH ypaBHC!lllCM 

di=O (6) 

)lJrn llHTCpBana; 0TKyna AJIH CK0p0CTII CBeTa B rpaBHTaUII0IIH0M none C noTeH

UllaJI0M (j>, B t.JaCTH0CTll, llMeeM (CM., HanpHMep, [7] ): 

c = c(l + (j> / c2
). (7) 

g 

TaKHM o6pa30M, cKopoCTb cBeTa B OTO ll3MCHHCTCH c ll3MeHeHi1eM rpaBHTau11011- . 

H0ro Il0TCHUllaJia. 

Bo3Bparu:Mcb K paCCM0TpeHH0MY npm.1epy, 0TMCTIIM, '-ITO no Mepe npH6m1-

)KCHHH Tena K llCT0l.JHIIKY non» _ero CK0p0CTb (ll3-3a npHrn)KeHHH) B03pacTaeT, Ha

np0TIIB, npll ynanenllll - YMCHb!llaeTCH. B cnyqae )KC cpOTOHa ero CK0p0CTb np11 

nauenllll, Hao6opoT, YMCHblllaCTCH*, a npll ynanenllll OT llCT0l.JHHKa noJIH - pac

TCT. TaKoe CTpaHH0e noBenenHe HarI0MHHaeT CK0pee nciiCTBIIC CIIJI 0TTaJIKHBaHIIH, 

T.e. Mb! llMCCM 3ACCb '-ITO-TO Bponc ann1rpaBHTaUllll. 

B npHJI0)KCHHH yKa3bIBaeTc» Ha cruc onHo BHYTPCHHee npoT11Bopet.Jne OTO, 

CBH3aHHOe C .!WYMH cnoco6aMII onpencJICHIIH :mepr1111 cpOTOHa. OnHaKO, KaK 0Ka~ 

3bIBaeTCH, CaMM cepbC3HM TPYAH0CTb B03HIIKaCT B pe3yJibTaTe neTaJibH0ro a11a

Jlll3a 0llblTPB no Ha6moneHIIIO rpaBHTaUH0HH0ro KpacHoro CMCIUCHllH cneKTpanb

HbIX JlllHllH. 

OnhIThI Ilayn.n~ - Pe6Ke - Cnaii,nepa [8,9] noKa3an11, '-ITO t.Jacrnrn cseTa 

npH ero pacnpocTpaHeHllll B Il0Jie TH)KCCTll He ll3MCHHCTCH C ll3MCIICHIICM rpaBHTa

UHOHHOro rI0TCHUHaJia. 3TO 03Hat.JaeT, B t.JaCTH0CTH, '-ITO (pOTOH, pO)KllCHHbIH B 

MCCTe c rpasnTaUH0HHbIM Il0TCHUHaJI0M, BCJllll.JIIHOH K0T0poro M0)KII0 npeHe6-

pet.Jb, o6nauacT t.JaCTOTOH V 6oJibllleii, '-ICM t.JaCT0Ta V cpoTOHa, po)Kne11Horo B 
g -

MCCTC C rpaBHTaUH0HHblM rI0TCHUllaJI0M 4>, Ha BCJllll.JllHY .1. V = v(j> / c2
• nocKOJlbKY 

CK0p0CTb npn6bIB!llCrO cpoTOHa onpcneJIHCTCH cpopMyJioii (7), a ero t.JaCT0Ta V, TO 

Ha 0CH0BaHHll 

c = A. V = A.V(l + q> / c2) 
g g 

AJIH ero AJIHHbl B0JIHbl HaiineM 

A. =A(l +(j>/c2). 
g 

(8) 

(9) 

KaK BHAH0, 3ACCb Mb! HMCeM YMCHblllCHHC AJIHHbl B0JIHbl, T.e. CMCIUCHlle B npyryIO, 

cpnOJICTOBYIO t.JaCTb cneKTpa. 3TOT pe3yJibTaT TPYAH0 cornacoBaTb C Ha6JIIOnacMblM 

KpaCHblM CMCIUCHHCM, a npH Yt.JCTC npHHUHna 3KBHBaJICHTH0CTII II C pcJIHTHBIICT

CKllM 3cpcpeKTOM Jl.onnepa [10]. C npyroii'cTOpOHbl, TaK0C «HCK0BapHaHTII0e» 803-

,nciicrnne rpaBnTaunoHH0ro Il0JIH T0JlbK0 Ha np0CTpaHCTBCHHYIO xapaKTCpHCTllKY 

. CBCTOBOH B0JIHbl BpM Jill rI0,nAaCTCH o6'hHCHCHHIO. 

*TTo,mm1eTCll npHHUHITHaJlbHall BO_3MOJKHOCTb Toro, '-ITO MaTepHaJibHOe TeJIO o6romtT CBeTOBOii nyq."' 
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KaK Mbl, IIMCIOCb, rIOKa3aJIII, IICT0'-IIUIK0M BCCX 0TMCl.JClllll,IX Tpyn11ocTeii 

HBJIHCTCH cpaKTlll.JCCKII (npen)nOJIO)KCIIIIC 0 3aBIICIIM0CTII CK0p0CTII CBeTa OT 

rpaBHTaUIIOIIH0ro ll0TCIIUllaJia. no:noMy 'OTKa3 OT Hero aBT0MaTlll.JCCKII seneT K 

yCTpa11e1111IO nepet.JIICJICllllblX TPYllHOCTeH, HO nonp1,rnaeT, 0l.JCBllllllO, caMy OCIIOBY 

OTO. 

BMeCTe C TeM, IIMCIIII0 3aBIICIIM0CTblO CK0p0CTII CBeTa OT rpaB11TaU110IIII0ro 

ll0Te11u11ana 061,»CHHCTCH B 11acTo»ruee Bpe~rn 11a6JII01IaeMoe 0TKJIOIIC!llle CBCTa 

Com1ueM (CM., 11anp11Mep, [7]). C Yt.JCT0M CKa3a1111oro Bb!We 0CTaCTCH nonyCTIITb, 

'-ITO, 3T0 0TKJIOIICHlle CBH3aHo C BJIIIHIIHCM ·anwccpepbl Comma, o6naualomeii 3cp-

-5 
cpeKTllBHblM noKa3aTeJieM npeJI0MJICHIIH "c '.::: I + 0,4-10 . 

PeJIOMe. B 'oTO Ha 0CIIOBe 3113 pOJib npe)Kllero «rpas11rnu1101111oro 3ap»na» 

(MaCCbl) np111111ChIBaCTCH 3Hepntll. 8 pe3yJibTaTe (pOTOII (KaK . II MaTep11an1,11oe 

, Teno) o6nanaeT rpas11TaU11011110ii n0Te11u11a111,11oii 3Hepmeii. Ee 1nMe11e1111e, 

npuson»mce K ll3MCIICIIIIIO llOJIIIOii 3Hepnm cpoTOlla np11 ero llBll)KCllllll B ll0Jie 

THfOTCIIIIH, CBH3all0 C ll3MCIICIJIICM CK0p0CTII CBeTa, K0T0paH B OTO YTPa'lllBaeT 

CBOHCTBa 111rnap11ai1Ta. OnbITbl no H3Mepe111110 rpaB11Tau1101111oro Kpac11oro CMe-

·. memrn C ll0M0lllblO 3cpcpeKTa Mecc6ay3pa rosopHT, on11aK0, ·o 1ie113MCIIIIOCTII 

3Heprnu (t.JaCTOTbl) cBeTa np11 ero pacnpocTpa11eHm1 B none rnroTe1111». TeM. ca

MblM CTaBHTCH non C0MHCl!IIC cnpasenmrn0CTb II caMIIX IICX0AllblX H0CblJI0K OTO. 

TTPI1JlO)KEHI1E 

(IlpoTnBope'IHBOCTh JlByx onpe,'lenennu 3nepmn q>oTona B OTO) 

l13 cpopMYJibl MIIHKOBCKOro (4) mui 3~1epn111 JII06oro cp11311t.JeCKOro o6'heKTa C 

Yt.JCT0M Toro, '-ITO B CJiyt.Jae cpoTOHa m = 0 II y = 00, 110 mq> = my - K0IIC'-1113" 

BeJIHt.JMHa, HMeeM cpopMy11y nyaHKape 
') 

£ = mqic-. (nl) 

nocKOJlbKY cornaCH0 (7) CK0p0CTb CBeTa 113MCHHCTCH C l13Me11e1111eM (j>, AJIH II0JJ

HOH 3Heprn11 cpoTOHa B rpaBHTaUH0Hl!0M llOJie ll0JIYt.JIIM 
') 

£
1
=(1 +4(j>/c-)£. (TT2) 

Ot.JCBHAHO, '-ITO rI0CJIC,!lHee Bb1pa)Ke1111e 0TJIHt.JaeTCH OT pacCM0Tpe1111oro Bb!We Bbl

pa)KeHHH (4): 

£ 2 = ( I + (j> / c2)£ 
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CrpenbUOB B.H. 
0 aece qiorn11a 

,, 
P2-97-26 

On.te4aerc51, •no cl(opocTb c11era I! OTO yrpatJ1rnaer caoijcra~ !JIIB<l[Hla11ra. 011a. 
t13Mefi$leTC51 c •m1e11e1111e~1 rpa~1p:~u1101111oro nore11u11,up. A nocKOJJhKY cpmo11 .~ 
OTO o6n~aer rpallJ1Tam1P!l!10tt,rJi:rre11µi1aJJbt10ii 311epr11eii, ro. }i!e111,m!!1111e erq 
CKOpOCTlf B none. T~roTeJ!H51 JlO,fl)l(li"ci' 6b1Tb CJ1513aHO C yMellblllei1ire~1 ero no.rp1oii 
311epnrn (tJ~crorn),. nontJep1maaerc~. •no oc11oaa1111bfe. 11a 3cpcpeKre Mecc6aY3pa 
OllblTbl roaop}IT, 11anponrn, 0 11e1pi1e1111ocT11 3lfepnm (iiacrcrq,1) caera llPlf , ero 
pacnpocrpat1etHflf !3 rpaBurnµ11mmm1 none. Ycrpa11e1rne 3TOro 11ponrnopetJ11a CB}l
Ja110 cpaKTHlJeCKlf C OTKa30M OT OCIIOBllblX noq,1noK OTq. . ' 

Pa6ora-t:ibmon11e11a B Jla6oparnpHH BblCOKl!X 3Heprnii 0115111. 

> • > 

C0Cl61Uett11i 06oe;ume1111oro lll!CTll'!'Yf" ll/lepllblX IICC.1t:l!OB.ltlllll. Jly611a. 1997 

nepeBOJl <lBTOP<l > 

StreFtsov V.N. P2~97-26 
On Photon Weight 

H is not!!d that the light velocity_ losses. the pr9perties of.the invariant in the 
general theory pf relativity (GTR). It changes with the change of the·gravitatiom1I 
potential. As the. photon in GTR has the gravitational potential energy then the 
decrease of its velpcity in the gravity field must be related ~ith. the. decr~.ise of its· 
total energy (frequency) .. It i~ emphasizeq that expe-riinents based on Moessbauer's 
effect say, on the co11trary, abol!t the i11yariability of the energy (frequency) of light 
while its prppagation in. the gravitational field. The removal· of this contradictiof! is 

. connecteµ · in' fact with the refusal· from the main premises of GTR. 

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

Comrri~nication ~f the Joint Insiitiite for N!Jclcar Research. Oµbna. 1997 
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