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3Hepni» cpornHa e'o6mei1 Teop_mi oTHo{HTeJlhHOCTH 
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B o6mei1 Teopm~ OTHOCH!efibHOCTM CKOpOCTb CBeTa 3aimcHT orrpaBHT_aUHOHl10". 
ro ncneHUHaJJa' (<I>) .. 3TOT cpaKT, KaK noia3aHO,. ee.neT,;K , llpOTHBOpe•ui~M; npH ·. 
onpe.nerieH,HH ?~epmH cpo;O!Ja H . .IIJlHHhl er~ . BOJJ:H~I B rpaett-ra'u~OHHOM . hone. 
CooTBeTCTBYIOllla.H 3aBHCHMOCTb 'laCTOThl OT <I>, KaK .OKU3bJBaeTC.H, np»MO npOTHBQ-
p~'lHT ;onhITy. i \ . . . 
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Photon.Energy in the General Relativity Theory' 
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The light ~elocity_ in...tlie geneq1i 'relativity theory depends on the gr~vitational 
p6tential (.<I>). This fact, as it is' sho\Vn, leads}_o ~ontradictions, when ;9efiningth~ 
en~rgy of. ph~tq!) rand 'the lenght'·of its \Vavt! • in t~e gravitational field. The 
corresponding• dependence of frequency; on <I>, as it turns·, out,, contradicts an 
experiment directly .. · 11 

• • • • • 

' . . ... ' . . . . . . . .. \· .. . 
\ '. The investigation has b'een performed at the Laboratdry of High Energj(!S~ JINR,. 
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BBE.D:EHl1E 

PaHee (CM., HanpHMep, [l]) )')Ke o6pamanocb BHHMaHue Ha BbUIBJieHHbie COB

ceM HeAaBHO cepLeJHhie TPYAHOCTH o6meii Teopuu oTHOCHTeJILHOCTH (OTO). TaK, 

B OCHOBe nocTpoeHml OTO Jie)KHT JaKOH HHepuuu 3Heprnu (3113), onupaIOmuiic» 

Ha Bee eme 6bITyIOIUee ( «AOKOBapttaHTH0e») npeACTaBJieHHe O pocTe MaCCbl co 

CKOpOCTbIO. O6yCJIOBJieHHblH HM TeH3opHblH xapaKTep rpaBHTauHOHHOro 

noTeHUHaJia nOJBOJIHJI OTO)K.!(eCTBHTb nocJie,!(HHH C MeTpH'IeCKHM TeH3opoM " C,!(e

JiaTb OTO TeOpHeii HeeBKJIHAOBa npocTpaHCTBa-BpeMeHH. O.!(HaKO, KaK 6bIJIO 

noKaJaito [2], 3113 npoTHBOpe1rnT nopeHU-KOBapttaHTHOCTH, qTQ CTaBHT no.I( COM

HeHHe noJIO)KeHHe O TeH30pHOM noTeHuuane T»roTeHH». Kpmte Toro, Bbl3bIBaIOT 

COMHeHHe u HJBeCTHbie apryMeHTbl B noJibJY HeeBKJIHAOBOH 4-reoMeTpHH. 

HH)Ke 6yAYT npeACTaBJieHbl .!(OnOJIHHTeJibHbie c·oo6pa)KeHH», OK(mqaTeJibHO 

noApbrnaiomue Bepy B cnpaBe,lI,IIHBOCTb OTO. 

I. rnABHhIE CllE.D:CTBl1.SI OTO 

OcHOBHbie oco6eHHOCTH OTO MO)KHO npoHJIJIIOCTpHpOBaTb, onHpa»cb Ha 

HJBeCTHOe npu6JIH)KeHHOe Bbipa)KeHHe .!(JI» urnapUllIHJlb,!(OBCKOro HHTepBana (CM., 

HanpHMep, [3]): 

di= (1 + :; } 2dt 2 
- (1 - :; )dx2

. (1) 
OHO OnHCbIBaeT xapaKTepHoe ueHTPaJibHO-CHMMeTpHqHoe rpaBHTaUHOHHOe none, 

rAe <I> - noTeHuuan HLIOTOHa. 

TaK, Ha OCHOBaHHH BHAa nepBoro cnaraeMoro B npaBOH qacTH (1) AeJiaeTC» 

BbIBOA, qTo « .. ,qacbI HAYT TeM Me.!(JleHHee, qeM 60Jibllle Macca BemecTBa, HaX0,!(51-

meroc» B6JIHJH HHX». OTCIO,!(a, B qacTHOCTH, .!(JI» o6paTHOH BeJIHqlfHbl (qacTOTbl 

HeKoToporo Kone6aTeJibHOro npouecca). nonyqaIOT cfiopMyny 

(2) 

H JaKJIIOqaIQT (CM., Hanp., [4]), «.,,qTo cneKTPaJibHbie JIHHHH, ncnycKaeMbie Ha 

CoJIHUe, CABHHYTbI B KpacHyIO qacTb cneKTPa no OTHOllleHHIO K COOTBeTCTBYIOIUHM 

cneKTpaJILHbIM JIHHH»M CBeTa, HJJiyqaeMOI'O Ha 3eMJie, ua BeJIHqnuy 



M/'A, = 2 · 10--6». (3) 

Jlpyroe BmKHOe cne,!1,CTBHe TeOpHH KacaeTCH TpaeKTOpHH CBeTOBOro nyqa. Co

TnaCHO OTO 3aKOH pacnpOCTPaHeHHH CBeTa onHChIBaeTCH ypaBHeHHeM 

ds2 = 0. (4) 

Cne,!1,0BaTenhHO, AJIH CKOpOCTH CBeTa B rpaBHTaUHOHHOM none C noTeHUHanOM cl> 

6y,!1,eM HMeTh 

cg=::: (1 + 2cl> / c2)c, (5) 

T.e. «CKOpOCTh CBeTa ... H3MeID!eTCH C H3MeHeHHeM rpaBHTaUHOHHOro noTeHunana» 

[4]. «OTCIO,!l,a MO)l(Hb C,!1,enaTh 3aKnIOqeHHe, qTo npH npoxo~eHHH s6nH3H 6onh

lllOH MaCChl JI)"{ CBeTa OTKnOHHeTCH OT nepBOHaqanbHOro HanpasneHHH» [3]. 
OrMen1M, qTo TpeThe cne,!1,CTBHe. OTO, CBH3aHHoe c ,!l,BH)KeHHeM nepHrennH 

MePKYPHH, TaK)Ke onnpaeTCH Ha pemeHne lllBapumHnh,!l,a. 

2. TPH BbIPA)KEHIDI Jl,JUI 3HEPfHH 

PacCMOTpHM qJOpMyny AJIH SHepmH nI06oro (pHJHqeCKOro o6'beKTa 

E= myc2
. (6) 

B cnyqae csern (cpornHa) m = 0, HO nopeHu-cpaKTop y = oo, nosTOMY nx npoH3Be

,!l,eHne, KOT.opoe Mhl ycnOBHO o6o3HaqnM m<p, HBnHeTCH KOHeqHOH BeJrnqHHOH. 

TaKHM o6pa30M, AJIH (pOTOHa cpopMyny (6) MO)KHO 3anncaTh B BH,!l,e 

£ = mq,c2
. · (6') 

IloCKOnhKY cornaCHO (5) CKOpOCTh CBeTa H3MeHHeTCH C H3MeHeHHeM cl>, AIIH non

HOH SHepmH cpoTOHa B rpaBHTaUHOHHOM none 6y.n.eM HMeTh 

£ 1 = (1 + 4cl> / c
2
)£ . (7) 

C ,!!,pyrou CTOpOHhl, ,!l,nH qacTOThl CBeTa V ' ncnymeHHOro HCTOqHHKOM B 
. g • 

rpaBHTaUHOHHOM none, HMeeM 

v = v(l + cl>/c
2
) . 

. g ' 
(8) 

OTCI0,!1,a Ha OCHOBaHHH H3BeCTHOro KBaHTOBOro COOTHOllleHHH £ = hv .D.nH 

SHepmn cpornHa Hatt,!l,eM 

£ 2 = (1 + cl>/c2)£. (9) 

,, OqeBJI,!1,HO, qTO nocne,!l,Hee' BhlpmKeHHe cymeCTBeHHO OTnnqaeTCH OT npe,!1,hl,!1,YIUero 

BhlpmKeHHH (7). 

:·~~;~::,,-,~-~::~· ·:i. .. --::·,,: ~ 
:• /;~~ ~!'i.-c..r-.vl qtt'.'aJ --~• ~fi.t • •. 
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Teneph Mhl XOTHM o6paTHTh BHHMaHHe Ha cne,!l,}'IOil{ee. B paccMaTpHBaeMOM 

cnyqae ,!1,0CTaTOqHo cna6bIX rpaBHTaUHOHHhIX nonew MeTpnqeCKHH TeH3op 

gik = Y;k + 2hik • (10) 

me Y;k - TeH30p MHHKOBCKOro, h;k - «co6cTBeHHO» TeH3op rpaBHTauHOHHOro 

noTeHuHana, npnqeM h
00 

= -ho.a = cl>/ c2. B cooTBeTcTBHH c ,!l,yxoM OTO, KoTopaH 

OTO~eCTBHna HHepTHYIO Macey C SHeprneH, AJIH nOTeHUHanhHOH SHepnrn cpOTomi 

B none THrDTeHHH ,!1,0m1rno HMeTh MeCTO paseHCTBO 

£ = P°c = p h00c = £ cl>/c
2
. g . g 0 (11) 

B pe3ynhTaTe .D.nH nonHott ~HeprnH cpornHa HaH,!l,eM 

£ 3 = £ + £ g = '( I + cl>/ c2)£ , (12) 

qTo HaXO,!l,HTCH s nonHOM COOTBeTCTBHH c (7). 

TaKHM o6pa3oM, Kruc MhI BH,!l,HM, B OTO cpoTOH B rpaBHTaUHOHHOM none (KaK 

H MaTepttanhHoe Teno) o6na,uaeT noTeHUHanhHOH SHeprneii. 

3. TPH TTPOTl1BOPElJl151 

I. TTpocTOe cpaBHeHHe Bhlpa)l(eHHH (7) c Bhlpa)KeHHHMH (9) H ( 12) noKa3bIBaeT 

HanHqHe cepbe3Hqro BHYTpeHHero npoTHBopeqirn B OTO, CBHJamwro c pa3HhlMH 

cnoco6aMH onpe,!1,eneHHH SHeprnH (pOTOHa. Bo3MO)KIJaH nonhITKa ycTpaHeHHH STOH 

Tpy,!1,HOCTH 6y,!1,eT CKOpee seem 3aKn!OqaThCH B OTKa3e OT Bhipa)KeHHH (7), ,c qeM, 

O,!l,H~O," Tpy,!1,HO cornaCHThCH. 

2. B CBH3H c cpopMynou (3) HanoMHHM, qrn oHa - cne,!1,CTBHe Bhlpa)KeHHH 

' 2 
A, = 'A,(l - cl>/ C ), 

g 
(13) 

HBnHIOil{erocH aHanoroM COOTBeTCTByIOmeu (2) cpopMynhl .D.nH nepHO,!l,a BOJIHhl 

T -I =V . 

C ,!!,pyrou CTOpOHhl, HCX0,!1,H H3 paseHCTBa 

C =AV 
g g g 

(14) 

H npnsneKaH cpopMynhl (5) H (2), nerKo 11att,!l,eM, qrn 

'A,' = 'A,(I + <l>/ c2). 
g ,., ; ' 

(15) 

3 



TTocKOJlbKY <I> - OTpHUaTeJibHrul BeJIH4HHa, TO cpopMyJia (15) ronopHT O CMe
meHHH cneKTpaJibHblX JIHHHH B (pHOJieTOBYIO 4aCTb cneKTpa. Ho 3TOT peJyJihTaT 
SIBHO npornnope4HT onbITY, a TaK)Ke cpopMyJiaM (13) H (3). 

3. PaccMOTpHM q>OTOH, KOTOpblH, 6y.uy4H HcnymeHHblM 11a.u nonepXHOCThlO 
3eMJIH, CKa)KeM, Ha BblCOTe h, .UBH)KeTCSI BHH3. no Mepe npH6JIH)KellHSI K 3eMJie ero 
CKOpOCTb B COOTBeTCTBHH C (5) .UOJI)l(Ha yMellblllaTbCSI, 4TO .UOJI)KHO conpoBo)l(JlaTb
CSI YMeHbUieHHeM 3HepmH. Ho cornacHO (14) H COOTHOllleHHIO £ = hv .UOJI)KJ{a 
YMeHblllaTbCSI H V . TaK, eCJIH npH HcnycKalrnH q>OTOHa 4aCTOTa COCTaBJISIJia 

g 

v h = v( 1 + gZ / c2
), TO npu no.[lJleTe K 3eMJie ona y)Ke cocTaBHT 

v3 = v(l + gz/ c2), r.ue g - ycKope1rne CHJlbl TSl)KeCTH, z - z = h. 3TOT BblBO.U 

npSIMO npoTHBOpe4HT pe3yJibTaTaM 3KcnepHMeHTOB no H3Mepe1m10 Kpac11oro °CMe-
1lleHHSI C nOMOlllblO acpcpeKTa Mecc6ayapa, H3 KOTOpblX CJie.uyeT, 4TO 4aCTOTa He 
H3MeHSleTCSI npH .UBH)KeHHH (pOTOHa OT HCT04HHKa K nornOTHTeJIJO. 

TTocJie,UHHH npHMep 11a1160Jiee y6e.UHTeJibHO noKa3bJBaeT, 4TO ycTpaHeHHe yKa-
3aHHblX npOTHBOpe4HH B nepnyro 04epe.ab .UOJI)KHO 6bITh CBSl3aHO C OTKaJOM OT 
cpopMyJibl (5). 3Ta cpopMyJia, O,UHaKO, SIBJISleTCSI npsiMblM CJie,UCTBHeM Bblpa)KeHHSI 
(1 ). TaKHM o6pa30M, OTKa3 OT cpopMyJibl (5) 03Ha4aeT H OTKa3 OT npocTpaHCTBeH
HO-BpeMeHHOH MeTpHKH (1), Bblpa)Ka10meii caMy cyTb OTO. 

3AKJUOlJEHl1E 

3aBHCHMOCTb CKOpOCTH CBeTa OT rpaBHTaUHOHHOro noTeHUHaJia n OTO 
npHBO.UHT K npornnoj)e4HSIM npH onpe.a~JieHHH 3HeprnH (pOTOHa H ,UJlHHbl ero BOJI
Hbl B noJie TSlfOTeHHSI. DOJlhllle Toro, COOTBeTCTBYIOlllrul 3aBHCHMOCTh 4aCTOTbl OT 
<I> npsiMo npornnope4HT onbITy. 
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