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HeJJ,aBHO 6hIJIO q>aKTuqecKH o6pameHO BHHMaHHe [I] Ha HeCOBMeCTHMOCTh TPaK

TOBOK H3BeCTHhIX 3KCnepHMeHTOB no H3MepeHHIO rpaBHTaU.HOHHoro CMemeHIDI qa

CTOThl q>OTOHOB [2,3] H ttccneJJ,OBaHHIO 3aBHCHMOCTH XOJJ,a BpeMeHH OT rpaBIITaU.HOH

Horo noTeiiu.uana [ 4,5]. 
HanOMHHM, qTQ o6menpHH.llTilll TPaKTOBKa pe3ynhTaTOB nepBOH rpynnhI 3Kcne

pttMeHTOB B o6meii TeOpHH OTHOCHTenhHOCTH (OTO) TaKOBa: npH ucnycKaHHH q>OTO

Ha B rpaBHTaU.HOHHOM none (fll) ero qacTOTa OCTaeTC.ll HeH3MeHHOH: 

v0 =v, (I) 

rJJ,e V - qaCTOTa q>OTOHa B OTCYTCTBHe rn, HO npH YJJ.aJieHHH OT C03JJ,aIOmero none 

Tena q>OTOH Tep.lleT 3HeprHIO Ha npeoJJ,oneHHe rpaBHTaU.HOHHOro npttT.ll)KeHIDI, qTo Be

JJ,eT K yMeHhllleHHIO qacTOThI: 

AvP =v<!>/ c2 
G , (2) 

rJJ,e <J> - rpaBmau.uoHHhIH noTeHu.uan ( <J> =- I <!>I } IloJJ,qepKHeM, qTO TaKilll TPaKTOB

Ka OCHOBhIBaeTC.ll Ha npttnHChIBaHHH q>OTOHY HHepTHOH MaCChl, H, KaK cneJJ,CTBHe, rpa

BHTaU.HOHHOH noTeHU.HaJihHOH 3HepmH (CM., HanpHMep, [6,7]). 
B 3KcnepttMeHTaX BTOpoii rpynnhI cpaBHHBaJIHCh nOKa3aHIDI JJ.BYX aTOMHhIX qa

COB nocne Toro, KaK OJJ,HH H3 HHX no6hIBaJIH B MecTe C JJ.PYrHM 3HaqeHHeM rpaBHTau.u

OHHOrO noTeHu.Hana I. Pacxo)KJJ,eHHe HX nOKa3aHHH nOJJ,TBepJJ,HJIO 3aBHCHMOCTh XOJJ,a 

BpeMeHH OT <!>. KaK H3BeCTHO, BhICOKYIO ToqHoCTh aTOMHhIX qacoB o6ecneqttBaeT 

KBaHTOBhIH CTaHJJ,apT qacTOThl (penep ), OCHOBaHHhIH Ha HCnonh30BaHHH KBaHTOBhIX 

nepexoJJ,OB aTOMOB (MoneKyn) H3 OJJ,HOro :mepreTHqecKoro COCTO.llHIDI B JJ.pyroe. Ilo-

3TOMY rpaBHTaU.HOHHOe H3MeHeHHe XOJJ,a aTOMHhlX qacOB o6ycnoBneHO B KOHeqHoM 

cqeTe H3MeHeHIIeM qacTOThl COOTBeTCTBYIOIUero nepexoJJ,a no q>opMyne 

vg =v(l+<J>/ c2
), (3) 

B nonHOM COOTBeTCTBHH C H3BeCTHhIM 3aMeqaHHeM 3iiHIIITeiiHa: «ATOM nornomaeT 

HJIH ttcnycKaeT CBeT, qacTOTa KOToporo 3aBHCHT OT noTeHUHaJia rpaBHTaUHOHHOro 

noJl.ll, B KOTOpOM HaxOJJ,HTC.ll aTOM» [8]. 
qT06hl YCTPaHHTh OTMeqeHHOe npOTHBopeqtte B TPaKTOBKax, He06XOJJ,HMO JJ,Ony

CTHTh, qTo B 3KCnepHMeHTax nepBOH rpynnhl qaCTOTa q>OTOHa H3MeH.lleTC.ll npH ero HC-

1
IIpH 3TOM BpeMll nepeMeIIIeHHll qacoa fodJIO 3HaqHTeJibHO MeHbIIIe «BpeMeHH 

~ 3KCil03HIIHH». 
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nycKamrn B rn cornacHo (3), Ho ocTaeTCll HettJMeHHOH nptt nocne.11.y10111eM pacnpo
crpaHeHttlt qJOTOHa B fII [9, 10]: 

1w; =Q (4) 

l-lHaqe roBOpll, cne,nyer OTKaJaThCll OT 6h1ry10111ero npe.11.cTaBJieHH», 'ITO qJOTOH 
06na.11.aeT rpaBHTaUHOHHOH noTeHUltaJihHOH :)Hepmeil. 

PaHee y,Ke no.11.11epKHBaJIOCh, 'ITO rpaBttTaQHOHHOe KpacHoe CMe111em1e 11aCTOThl 
ttJny11aeMoro caera - cne,ncTBtte penllTHBHCTCKoro JaKoHa coxpaHeHH» :)Heprtttt B 
Teopttlt HhlOTOHa ( CM., HanpttMep, [ 10, 11 ]), ltJilt, npome, cneuttanhHOH Teopttlt OTHO
CltTeJihHOCTlt (CTO). 

B TO )Ke apeM» B OTO }J.Jl}I npouecca ttJny11eHttll aoJ6y)K}J.eHHhIM llJJ.pOM Macchi 

M* qioToHa hvG c yqeroM ero noTeHUHaJihHOii :)Hepmtt hvG<t>/ c2 ttMeeM cne,ny10-

111nii 6anaHc 3Hepmil: 

M* c2 +M* <l>=Mc2 + M<t>+ hvG +hvG<t>/ c2. (5) 

B peJynhTaTe nocne coKpameHttll Ha aentt'IHHY (I+ <t> I c2 ) nony11ttM Bhipa)KeHtte 

M* c2 =Mc2 +hvG, (6) 

OTBe11a10111ee 6anaHCY 3Heprttii nptt ttcnycKaHltlt qJOTOHa B OTCYTCTBlte rn. 0Tc10,na 
qiopMyna (1 ), Bhipa)KaIOma» HeltJMeHHOCTh 11aCTOThl CBeTa nptt ero mny11eHltlt B rn2, 
cne.11.yer C O'leBlt}J.HOCThlO. 

TaKttM o6paJoM, onnpa10111niicll Ha JaKoH coxpaHeHH» 3Heprtttt BhIBOJJ. OTO o He
lt3MeHHOCTH 11acTOThI caera nptt ero n3ny11eHtttt B rn npoTnaope11ttT KaK CTO, TaK tt 
OnbITaM no ltCCJie}J.OBaHltlO 3aBHCltMOCTlt xo.11.a BpeMeHlt OT rpaBttTaUltOHHOro noTeH
unana. 

qTO KaCaeTCll B03HltKa10111ero 3}].eCh Bonpoca OTHOCltTeJihHO OnhITOB no OTKJIOHe
HltlO nyqa CBeTa nptt ero npoXO)K}J.eHltlt B6Jilt3lt ConHua, TO Heo6XO}J.ltMO JaMeTltTh 
cne.11.y10111ee. CymecTByeT MHeHtte (cM., HanpttMep, [13]), 'ITO norpernHOCTh tt3Mepe
Hltll B HltX }].OCTltraeT 50% ltCCJie.11.yeMoro 3qiqieKTa. B TO )Ke BpeM» yKaJaHHhie BhIIIIe 
3KcnepttMeHThl (oco6eHHO no lt3MepeHltlO CMemeHH» qacTOThI) llBJilllOTCll ceii11ac Halt-
6onee TO'lHhIMlt 3KcnepttMeHTaMlt no BJlltllHltlO rpaBHTaUHlt Ha CBeT. KpoMe Toro, 
HeJih3ll IIOJIHOCThlO ltCKJIIO'lltTh BJIH»Hlte 3qJqJeKTa peqipaKQltlt B aemecTBe COJIHe'lHOH 
KOpOHhl. I103TOMY, C MOeii TO'lKlt 3peHH», nyq CBeTa MO)KeT OTKJIOHllThCll CoJIHUeM 
TOJlhKO 3a C'leT peqipaKQltlt. 

He MeHee npomaope11naoe noJio)KeHtte MhI ttMeeM B cny11ae 3Heprtttt MaTepttanh
Horo Tena. Ecntt KOBapttaHTHa» KOMilOHeHTa npe.11.cTaBJI}leT npttBhl'lHYIO qiopMyny 
[12] 

2
qTO IlOJIHOCThlO COOTBeTCTBYeT 06111errpHH.IIThIM rrpe)lCTaBJieHH.IIM ( CM., HaIIpHMep, [ 12]). 

2 

,),. 

I 

) 

E 2 (dxo 2 c- _ 2 2 o=mc g 00 ldr)=mc vg00 =me (l+<t>/c ), 

TO KOBapttaHTHall OTBe11aeT rpaBttTaUltOHHOMY OTTaJIKltBaHltlO 

Eo =goo Eo = mc2 (1-<t>/ c2 ). 

(7) 

(8) 

Aarnp Bhipa)KaeT 6naro,napHOCTh B.A.HttKHTHHY Ja IIOMep)KKY, a 6.M.6ap6a
rnoay Ja ueHHhie KpHTtt11ecKne JaMetiaHttll. 
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