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CKOPOCTh CBET A B rP ABHT AUHOHHOM ITOilE 



BBEJ].EHI1E 

O6rurui Teopm1 OTHOCHTeJibHOCTH (OTO) .SIBmleTC.11 O.D,HOU H3 caMbIX l!THMbIX. 

Ee YHHKaJibHOCTb 3aKJIIOl!aeTC.II B BOIIJIOll(eHHH H.D,eH reoMeTpH3aQHH qJH3Hl!eCKOro 

B3aHMO.D,eUCTBml: qlH3Hl!eCKHe .BeJIH'IHHbl, OilHCbIBa!Oru;He rpaBHTaQHIO (noTeH

UHaJibl, Jtanp.11:lKeHHOCTH H .n.p.), CB.113aHbl C l!HCTO npOCTPaHCTBeHHO-BpeMeHHbIMH 

xapaKTepHCTHKaMH (MeTpHKa, CB.113HOCTb H .n.p.). TipH 3TOM, O.D,HaKO, OCTaeTC.11 13 

TeHH qlH3Hl!eCKrul CTOpOHa ee yttHKaJibHOCTH, KOToprui 3aKJIIOl!aeTC.II B OTKa3e OT 

nocTyJiaTa IlOCTO.IIHCTBa CKOpOCTH ceeTa. B pe3yJibT~Te • rpaBHTaQHOHHOe B3aHMO

.n.eiiCTBHe (B .OTJIHl!He OT Tpex .n.pyrnx cpyH.D.aMeHTaJibHbIX B3aHMO.D,eUCTBHU) He 

y.n.oBJiernop.sieT Tpe6oeattHIO .iiopeHQ-HHBapttaHTHOCTH. HanoMHHM, l!TO B OTO 

CKOpOCTb CBeTa H3MeH.sieTC.II C H3MeHeHHeM rpaBHTaQHOHHOro IlOTeHUH,ana. Ho, 

KaK Bbl.llCHHJIOCb He.D,aBHO [} ], 3TO IlOJIO:lKeHHe - 3aBHCHMOCTb CKOpOCTH CBeTa OT 

IlOTeHQHaJia T.llfOTeHH.11 - npOTHBOpel!HT OilbITaM no H3MepeHHIO rpaBHTaQHOHHO

ro cMerueHH.11 cneKTpaJibHbIX JIHHHii c noMOIUblO 3cpcpeKTa' Mecc6ay3pa. 

Htt:lKe Mb! .n.eTaJibHee o6cy.D.HM 3TY npo6neMy. 

rPABI1TAU:11OHHOE YBEJrnqEHI1E J].JII1Hbl BOilHbl 

KAK CilEJJ.CTBI1E TIPI1HU:11TIA 3KBI1BAilEHTHOCTI1 

PaccMOTpHM HCTO'IHHK (aTOM), KOTOpbIU pacnoJIO:lKeH Ha .D,HCKe Ha paccTO

.IIHHH r OT ero QeHTPa. TipH eparueHHH .D,HCKa C ymoeoii CKOpOCTblO co HCTO'IHHK 

HMeeT JIHHeiiHYIO CKOpOCTb 

v = cor. (1) 

TiycTb HCTO'IHHK mnyqaeT B HanpaBJieHHH ueHTpa .D,HCKa. ComacHO cpopMyJie, 

OilHCb1Ba10rueii pen.llTHBHCTCKHU (nonepel!HbIU) 3cpcpeKT J].01IJ1epa, .D,JI.11 .D,JIHHbl BOJI

Hbl A, H3JiyqaeMOro CBeTa HMeeM 
' g 

(2) 

me A, - .D,JIHHa BOJIHbl CBeTa, H3JiyqaeMoro HenO.D,BH:lKHhIM HCTO'IHHKOM. Tiocne.n.-

Hee COOTHOIIIeHHe MO:lKeT 6bITb TaK:lKe 3anttcano B cpopMe . 
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O60JnaqHM Tenepb qepeJ <l> pa3HOCTb noTeHUHaJIOB uenTpo6e)lrn0tt CH.Jib! 
Me:x<,ny MeCTOM pacnonmKeHIDI HCToqHHKa tt uenTpOM ,I:{HCKa. Torna 6y,neM HMeTb 

2 2 
<1> = -co r / 2. (4) 

0Tc10na cnenyeT, qTo 

"-g = A(l -<l> / c
2
). (5) 

C ToqKH JpeHH.SI ua6n10,naTeJI.SI Ha J:{HCKe, HCTOqHHK, cornacHO npHHUttny 3KBH
BaJieHTHOCTH, HaxO,I:{HTC.SI B rpaBIITaQIIOHHOM none C noTeHUllaJIOM <l>. · 11.ttaqe fOBO
p.si, ,u.rmHa BOnHbl CBeTa, 11cnymeHHOro aTOMOM, HaxO,n.SIIUHMC.SI B none T.SlroTeHII.SI, 
6onb111e .lJ)IIIHbl BOnHbl CBeTa, 11cnymettnoro aTOMOM 'BHe non.SI. 

Ilol].'IepKHeM, qTo rpaBHTaQHOHHOe yBen11qen11e .lJ)IIIHbl BOnHbl HaXO,I:{HTC.SI B 
nornqeCKOM COOTBeTCTBIIH C pen.SITHBIICTCKIIM 3q>q>eKTOM Jlonnepa. 

HEl13MEHHOCTb qACTOTbl CBET A 
I1Pl1 EfO PACI1POCTPAHEHl111 B rPABl1TAUl1OHHOM rronE 

B onbITe Ilaynna II Pe6Ke [2] c noMOIUbJO scpcpeKTa Mecc6ayspa 6bmo cpaK
TttqecK11 ycranoBJieHO cneny10mee. qaCTOTa (3Heprn.si) q>OTOHOB v2, IIJJiyqeHHblX B 

MeCTe C 0,1:{HHM rpaBIITaQHOHHblM noTeHUHaJIOM <1>2 II nptt6b!BIIIIIX B MeCTO C npy

mM IlOTeHUHaJIOM <l> I' OTn11qaeTC.SI OT qacTOTbl V l aHaJIOfHqHblX «MeCTHbIX» q>OT0-

110B. Ilp11 3TOM yKaJaHHbie BeJI11q1111bI onttCbIBaJOTC.SI 113BeCTHOH cpopMynott 

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

g ' ' 
(6) 

TaKttM o6paJoM, comacno onbITY, qacTOTa cBeTa npu ero pacnpocTpattemrn B no
ne T.Sl:lKeCTll He llJMeH.SleTC.SI C llJMeHentteM rpaBUTaUHOHHOro noTenuuana. 

CnenyeT o6p!1THTb BHI1Mam1e na BCTpeqa10my10c.S1 nyTaHHUY B 3TOM BOnpoce. 
Hanp11Mep, B HJBecTnott KHHI"C Eopna [3] q11TaeM: «Korna KBaHTbI CBeTa hv npo
xo,n.siT paCCTO.SIHHe [ npoTHB rpaB11TaUHOHHoro non.SI g, IIX 3Heprn.si yMeHblllaeTC.SI 

na glm», rne m = hv / c2. BoJMO:lKHO, qTo Bee 3TO npocTo oTronocKtt MaJio HJBecT~ 
HOro «pannero» JaMeqaHII.SI 3ttHIIITettna [4]*: « ... nyq CBeTa, ttcnycKaeMbltt B 06~ 
naCTII c onpeneneHHbIM noTeHUllaJIOM T.SlfOTeHII.SI HJ s2 H HMeIOIUHH nptt ero ttcny-

. . ' ' 

CKaHIIH qacTOTY v2, IIJMepeHHYJO qacaMH, HaXO,n.SIIUIIMHC.SI B S2, o6na,naeT npH ero 

nptt6bITIIII npyrott qaCTOTOH v l' ecn11 nocne,nH.SI.SI ll3Mep.sie1~.si c IlOMOIUblO Toqno 

TaKIIX :lKe ~IaCOB, HaXO,n.SIIUIIXC.SI B SI». OqeBHJJ;HO, qTO 3TO yrnep:x<,nentte np.SIMO 

npOTIIBOpeqHT peJynbTaTaM ynoM.SIHYTOfO onbITa. 

*XoTll, c 11pyroii CTOpOHLI, ·:no BnOJJHe OTBeqaeT 11yxy 3aKOHa 1mep11m1 :meprrm. 
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C JJ;pyrott CTOpOHbl, cornacno 3ttHIIITettny [5]: «EcnH CMemenH.SI cneKTpaJib-· 
HbIX nHHHH K KpacnoMy KOHUY cneKTpa non nettCTBHeM rpaBHTaUH0HH0rO non.SI ne 
cymecrnyeT, TO OTO necocTO.SITenbHa». JleTaJibHbiii auanm, nanpoTHB, roBopHT, 
qTo KaK paJ OTpttuaTenbHbltt peJynbTaT nono6noro OnbJTa Mor 6b, yKaJbIBaTb Ha 

BOJMO:lKHYIO JaBHCHMOCTb CKOpOCTH CBeTa OT <l>. 

3ABl1Cl1MOCTb CKOPOCTl1 CBETA 
OT rPABl1TAU11OHHOfO TIOTEHU11AnA B OTO 

«no 3TOH TeOpHH, - JaMeqaeT 3ttHIIITettH [4], - npHHUHn nocTO.SIHCTBa CKO
poCTH CBeTa cnpaBe.lJ)lHB ne B TOH cpopMynttpOBKe, B KaKOH OH KJIMeTC51 B OCHOBY 
o6blqnott TeOpHH OTHOCHTeJibHOCTH». TaK, HJ Tpe6oBaHH51 o6pameHH51 B nynb 

I11BapUI11Hnb,I:{OBCKOfO HHTepBaJia (ds2 = 0) .ll)l51 CKOpOCTH CBeTa B rpaBHTaUHOHHOM 

none C noTeHUHaJIOM <l> HMeeM 

') 

c = (1 + 2<1> / c~)c, 
g 

(7) 

T.e. CKOpOCTb CBeTa HJMeH51eTC51 C HJMeHeHHeM rpaBHTaUHOHHOro noTenuuana. 
3TO OJuaqaeT, qTO no Mepe nptt6ntt:lKeHH51 K MaCCHBHOMY Teny CKOpOCTb CBeTa 

nocTeneHHO YMeHblllaeTC51. 
IlycTb npu 3TOM HMeeTC51 B BHnY q>OTOH, po:x<,neHHbltt B MecTe C rpaBHTaUHOH

HbIM noTeHUHaJIOM, BeJIHqHHOH KOTOporo MO)KHO npette6peqb, Torna c yqeT0M (7) 

OTKyna cnenyeT, qrn 

(l+<l>/c2)Av=c =AV =AV. g g g g 

A = A(l + <l> / c
2
). 

g 

(8) 

(9) 

TaKHM o6paJOM, eCJIH nonycTHTb, qTQ .lJ)IHHa BOJIHbl (HMnymc) q>OTOHa (B OTJIHqHe 
OT. ero qacTOTbl) nocTeneHHO · yMeHblllaeTC51 B none T51roTeHH51, TO Mb! BottneM B 

· npOTHBOpeque c cpopMynott (5), onHCbJBaIOmett rpaBHTaQHOHHOe KpacHoe CMe-

metttte. 
EnttHCTBeHHbltt BblXOJ]; HJ COJJJ;aBI1Ieroc51 nono)KeHH51 JaKnIOlJaeTC51 B OTKa3e OT 

Bbipa)KeHH51 (7), a, cnenoBaTenbHO, " OT neeBKJIHJ];OBOH npocTpaHCTBeHH0-BpeMeH

HOH MeTpttKH, Bbipa:lKa10men caMy CYTb OTO. 

3AKmoqEHl1E 

CnencTBHeM npttHUHna 3KBHBaJieHTH0CTH 5JBJI5leTC51 rpaB1nauuomme 
ysenHlJeHHe .llJIHHbl B0nHbl .HJJiyqa_eMoro, CBeTa. Ilpu 3T0M onbITbl no H3MepenuIO 
CMemeHH.SI cneKTpaJibHblX nHHHH C noMOIUbIO scptpeKTa Mecc6ayspa yKa3bIBaIOT Ha 
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HeHJMeHHOCTb 'laCTOTbl CBeTa B npouecce ero pacnpocTpatteHHH B rpaBHTa
UHOHHOM none. OrMe'leHHblM !paKTaM npOTHBOpe'lHT BbITeKaIOIUaH HJ OTO 
JaBHCHMOCTb CKOpOCTH CBeTa OT rpaBHTauHOHHOfO noTeHUHaJia. 
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,, . ITO,ll'lepKHBaeTcH; 'lTO cne.llCTBHeM npHHUHna -~KBHBaJieHTIIOCTH HBJTHeTCH 
!-;' . . ' ' .1 . • • ' ,. '. 

rpaBHTaUHOHHOe yaenn'leHHe ,llflHHbl. BOJ!Hbl HJJJ}"laeMoro caera. OrMe'laeTcH; .'lT0 
onblTbl no. HJMepeHHIO. cJerueHHH cn~ICTpanbHblX JIHHHH c,, ~~MOIUbJ? 3cp<pt!KTa. 

, Mecc6aY3pa YKaJbIBaIOT mi tteHJMeHHOCTb 'JaCTOT~I CBl!Ta npn ero pacnpocrpatteHHH 
- ,. a none THroTe.HHH. 3TH qiaKTbl nporirnope'laT BbITeK;iIOmeu HJ o6rueii TeOpttH 

,, ', • •• ._, -> - ' ' - •• : ' ' •••• / - - ··,. J ,. I ,, , 

'OTHOCHTenbHOCTR JaBHCHM0CTH 'CKOpOCTH' CBeTa OT rpaanraUH0HHOro noTeHUHaJia; 
'· t • ., • ·.' - . • , • 

• I, . , , . · .. • , - ,'·,' ,•_. 

Pa6ora BbinO/JHeHa e J1a6opaTOpHH BblCOKHX' 3Hepniii 0115111. , 
~ • • ' , I • •, ,o , • ~ 1 • ' • - ! 

,•! 

'. ,.· 
,• /. I, ~ )' .I : • 

. ,, 
I ', > 

'''\_, 
,, <:·_'.) 

Coo6iue~m: Qm,e)IH~eHHOro HH~mryra ll1ep11wx· HCC/le~oniurnii. Jly6~a; 1996 
• ,· I ' ' • , , 

' ,\ . 
',;·· ,\. 

' ' ' 't :1· • •' r 

!\~, 

i· 

i' 

-,'• .. 

i 
• Strel'tsc:iv V.N. ., , .• , _ 
'Light yelocity in th_e Gravitatiorial Field• 

B2796A35 

.... ~ > ~ ~ ' L ~ "·' 
', I ~' ., < ,· ' , • 1,:. I . '.) - ' ' ' ·,, -'. ,,,; l '.· ~. ·\ ', • ' ·, : ./ ,.( ! '; / -, • ' >,, \ 

, ILis emphasized that ihe'.gravitatiopalincrease of the. wave length o(radiated 
light is the consequence I of · the equi vale~c~ · principl~. it , is marked that.' the 
e'."pe~imerits'. on_ ,the 111easurem~nt of the' displacem~nts of spectral lines by means of, 
the Moessbauer effect' indicate the invariability' of the light frequency 'when 'its, 
travelliilg' in the' gravity field. The dependence :~nthe light veibcity on. the 
gravitational pote~tial· foll~wing from the ge~~ral rdatiy.ity _theory _contradicts' these 
facts.'.'·•'·, _;_:,'. ·· ,· •· .. ··•·.; ,·, 
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