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Bue.z.enue. 3aKOHbl npttp0.[lbl lfHBapHaHTHbl (c TQqHQCTbIO ,[10 cna6b!X B3alfM0-

,[leHCTBHH) 0TH0ClfTenbH0 npocTpaHCTBeHHbIX OTpIDKeHlfH (P) tt o6parn;eHmI BpeMeHH 

(n. Ha »3hIKe Te0pHH 0TH0CHTenhH0CTlf ST0 03HaqaeT CHMMeTpHIO npocTpaHCTBa 

MttHKOBCKOro (OM) 0TH0CHTenhH0 pen»THBHCTCK0ro 0TpIDKeHlf» (4-lfHBepCHH). 

TTpH STOM np»MbIM cne,[ICTBHeM T-onepaUHH »Bn»eTC» cymecTB0BaHHe aHTlfqacTHU 

KaK o6'beKTOB c OTpttuaTenbHOH SHepmeH, .[IBH)KYlll;HXC» BCil»Tb BO BpeMeHH (CM., 

HanpHMep, [I]). Harna (BMeCTe C lf3MepttTenbHblMH nptt6opaMH) npHHa,n.Tie)KH0CTb K 

MaKp0MHPY C ero «CTpenoii BpeMeHlf» He Il03B0n»eT HaM «BH,[leTb» qaCTHUY, .[IBHra

IOID;YIOC» Ha3a,[I BO BpeMefrn. Mbl B0CnpHHlfMaeM ST0 »BneHHe «peHHTepnpeTHp0BaH

IlbIM». O6pa3HO roBop», Il0.[I06Ho T0MY, KaK nepeBopaqlfBaIOTC» (peHHTep

npeTHPYIOTC») BHJ:IHMhie rnaJ0M mo6pIDKeHH» npe.[IMeTOB. CornacHo npHHUHny 

peHHTepnpernuttv '7P) illTIOKenh6epra-<l>ei1HMamt [2,3] uaqamHoe (A) H K0HeqHoe 

(E) C0CT0»HH» M~ ,»IOTC» MeCTaMH. 3TO Be,[leT K H3MeHeHHIO 3HaK0B SHepmH, 

HMnymca, sneKTpi-! IeCK0ro, 6apHOHHOro 3ap»,[10B H .LIPYrHX xapaKTepHCTHK. HMeHHO 

ll0ST0MY, HanpHMep, aHTHilp0T0H HMeeT 0TpttuaTenbHhie :meKTplfqecKHH H 

6apHOHHbIH 3ap».Llbl H T.,[I. 

CnMMeTpHH IIM u a11Tn11acTHQL1. HanoMHHM, qTo paccMaTpHBaeMbIH no.[IXO.LI 

onttpaeTC» cpaKTHqecKH Ha nopeHU-K0BapttaHTHYJO cpopMyny .[In» SHepmH 

E=P°=mu°=mdt/dt=my (c= I), (1) 

r,[le m - Macca qacTHUbl, u° - BpeMeHHa» K0MilOHeHTa 4-CKOpOCTH, 't - co6cT

BeHH0e BpeM». 113 cpopMynhl (1) cne,[lyeT, qTQ npH HHBepc1rn BpeMeHH t = -ltl 
sHepm» TaK)Ke MeH»eT JHaK. 11Haqe roBop», qacTHUhI c oTpttuaTenhHOH sneprneii 

Beer.Lia .LIBHraIOTc» Bcn»Th BO BpeMeHH. IlocKonhKY cornacHo TIP OHH II peanttJyIOT 

co6oIO ai,nttqacTHUbl, TO Ha 0CHOBaHHlt (I) .Lin» aHTHqacTlfU c ueo6XO,[IHMOCTblO 

6y.[leM HMeTb 

(2a) 

(26) 

r.[le ex = I, 2, 3. 

IlpHMeHHM CKa3aHH0e K cne.[lyIOrn;eMy np0CTOMY npHMepy. IlyCTb H3 TOqKlf A 
HcnyCTHnC» npOTOH, KOTOpblH nornOTlfnC» JaTeM B TOqKe E. IlocKOnbKY ero 

SHepm» OTpttuaTenbHa, TO B A SHepm» B03paCTeT Ha BenHqHHY E, Macca 

yMeHhllIHTC» Ha M, no»BlfTC» sneKTpHqecKHH 3ap».LI (e-), YMeHbllIHTC» 6apHOHHblH 
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3ap»JJ. H T.JJ.. B E nocne nornomeHH» 3Heprn» )'MeHhIIIHTC» Ha E, Macca B03pacTeT 

Ha M, no»B»TC» 3JieKTpH1-!eCKHH (e~ H 6apHOHHhlH 3ap»JJ.hl HT.)],. 

CornacHo )Ke ITP MhI HCTOJIKyeM 3T0 »BJieHHe cJieJJ.yIOmHM o6pa3oM. I-fa E 
BhlllIJia '-laCTHUa (aHTHnpOTOH) C 3Heprneii E, Maccoii - M, 3JieKTpH'-1eCKHM 3ap»-

)],0M e-, 6apHOHHhlM - 1 H T.)],. TaKHM o6pa30M, 0Ka3hIBaeTc», '-!TO aHTH'laCTHUaM C 

Heo6XOAJ,fMOCThlO CJie)],yeT npHnHChIBaTh 0TpHUaTeJihHYIO Macey (oTpHuaTeJJhHhlH 

«rpaBHTal.{HOHHhlH 3ap»JJ.») [ 4]. 

AHmuzpaauma11wi. 3)],eCh M0)KeT 6hITh' )'MeCTH0 BCil?MHHTh, '-!TO e K0IIUe 50-x 

ro)],0B, B qaCTH0CTH, B CB»3H C 0TKphlTHeM T»)KeJihlX aHTH'-laCTHU B03HHK HHTepec 

K «aHTHrpaBHTaUHH» [5-8]. O6c~anach B03M0)KH0CTh T0ro, '-!TO aHTH'-laCTHUhl 

HMeIOT 0TpHUaTeJihHYIO rpaBHTaUHOllHYIO Macey. 11, HaCK0JihK0 M0)KH0 CYJJ.HTh, 

OCHOBHhlM B03pa)KeHHeM npoTHB 3TOH rnnoTe3hl 6hlJIO HapyIIIe1me npHIIUHna 

3KBHBaJieHTH0CTH, n0CK0JihKY HHepTHa» Macca C'-IHTaJJaCh n0JI0)KHTeJihll0H. 06 

3T0M, KaK noJiaraIOT, CBH)],eTeJihCTBYJOT 3KCnepHMeHThl no 0TKJI0lleHHIO n03HTp0-

H0B H aHTHnp0T0H0B B MarHHTH0M none [6,8]. B CBeTe C)],eJiaHIIOro Bhll.lle BhlB0)],a 

3T0 B03pa)KeHHe, 0'-leBH)],H0, Tep»eT CMhlCJI, a C yqeT0M (26) 06b»CIJ»IOTCH H 

pe3yJihTaThl 3KCnepHMeHT0B. 

TaKHM o6pa30M, CH0Ba BCTaeT Bonpoc 06 3KCnepHMeHTaJihH0M 11a6JIIO)],et1HH 

3T0ro »BJieHH», CKa)KeM, B JJ.yxe npe)],JI0)KeHH0ro B CB0e BpeM» 0nhlTa [9]. 

3aKJIJO'leuue. .I:(onoJIHHTeJihHhlH aHaJIH3 no)],X0)],a, 0CH0BaHH0ro Ha 

CHMMeTpHH ITM 0TH0CHTeJihH0 4-HHBepCHH, npHB0)],HT K BhlB0JJ.y 06 OTPHUaTeJJh

HOH Macce aHTH'-laCTHL{. TeM caMhlM B0311HKaIOT 0CH0BaHH» )],JI» nepeCM0Tpa npe:lK

nero Il0)],X0)],a K npo6JieMe aHTHrpaBHTaUHH. 
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