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CttpeJlbiJ,OB B.H. 
o6 aHTMrpasR-

T'~~-----....,. 

r . 
HHCTHTyT liJICpHbiX HCCile)lOMHHH, ,lly6Ha, 19% 

/ 

Boe)lenue. He)laBHO na ocnoBe npe)lCTaBJienng aHTH'IaCTHU KaK o6DeKTOB c · 

OTpHUaTeJibHOU 3Heprneii, ABH)KyiUHXCg BCngTb BO BpeMeHH, 6hmO BblCKaJaHO C006-

pa)KeHHe o6 nx OTpHUaTeJihHOii Macce [1]. KaK BhigCHHJIOCh, JHa'IHTeJihHO paHbUie 

3Ta nP.eg )')Ke o6c)')Knanach PeKaMH [2]. HanoMHHM, 'ITO yKaJannoe npenCTaBJienne 

H3BeCTHO KaK miTepnpeTauHg aHTH'IaCTHU lliTIOKeJib6epra- <l>eiiHMaHa [3,4] H, llO 

. cyiUeCTBy, OllHpaeTcg Ha yCJIOBHe HHBapHaHTHOCTH clJH3H'IeCKHX 3aKOHOB 

oTnocHTeJihHO 4-HHBepcnn. TaK, B peJynhTaTe OTPa)KeHug speMeHH Mbi neiicTBHTeJih- · 

HO HMeeM ABH)KeHHe o6DeKTOB C OTpHUaTeJibHOU 3Heprneii Ha3an BO BpeMeHH. BMe

CTe C TeM, BBHnY nameii npHH3Jl)le)KHOCTH MaKpOMHpy C ero «CTPeJIOH BpeMeHH» ( H · 

nena6monaeMOCTH OTPHUaTeJIMIOii 3Heprnn), Mhi 6yneM BocnpHHHMaTh 3TO gBJienne 

«peHHTepnpeTHpOBaHHblM»*. llpH 3TOM, cornaCHO npouenype peHHTepnpeTauHH 

[2,5], MeHgiOTCg MeCTaMH Ha'laJibHOe H KOHe'IHOe COCTOgHug, 'ITO npHBOAHT KH3Me~ 
HeHHIO 3HaKOB 3HeprnH, HMnynbCa, 3apgnoB: 3neKTPH'IeCKOI'O, 6apHOHHOI'O H, B qac

THOCTH, «rpaBHTauHOHHOI'O», T.e. MaCChi, H T.ll. 

· · 3naK nopenu-4JaKTopa a oTpauaTeJILHaH Mace a. KaK Mhi . JnaeM, 

aHTH'IaCTHUbl 6bmH. BBeneHbl JJ,npaKOM [6] KaK cnenCTBHe OTKpblTOfO HM ypaB

H.eHHg. llpu· 3TOM aHTH'IaCTHUaM 6bmo npnnncano OTP_HUaTeJibHOe 3Haqenne 

~ 

3HeprnH B COOTBeTCTBHH C clJopMynoii 

E = ±~m2c4 + p2c2. (1) 

B qacTHOCTH, 3Ta clJopMyna nonyqaeTCg B peJynhTaTe noncTaHOBKH B ypaBnenne 

JJ,npaKa BOnHOBOH clJynKUHH llnOCKOU BOnHhl** ,r 

'I' = u e-ipx 
p p • 

(2) 

0 0 .. 
me'!t=l, px=px -px, p

1
=(E/c,p) 4-BeKTOp SHeprnH-HMnynbca. llpH. 

3TOM 

/=mi, (3) 

*flono6HO TOMY KaK nepeBOpa'IHBaCTCll (peHHTepnpeTHpyeTCll) BHJUIMOC I"naJOM H306paxeHHC 

npe)IMeTa. · 
**KaK pe3yJJbTaT yCJJOBHll CytUCCTBOBaHHll HeTPHBHaJJbHOTO peweHHll CHCTCMbl ypaBHCHHH. 
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me ui = dxi / dt - 4-eKopoeTh, 't / c - eo6eTBeHHoe BpeM51. ¥b.1eH11o Ha oeHo-

8amm (3) )I)I51 KBll,LlpaTa 4-HMllYJihCa HMeeM 

l = Jil /c2- p2 = m2c2, (4) 

OTKy):(a cpaKTH'IeCKH H CJie):(yeT COOTHOIIleHHe (1). 

.-3):(eCh Mbl,. O):(HaKO, XOTHM o6paTHTb BHHMaHHe Ha·TO, 'ITO y:lKe ·113 Bbipa:lKei!H51 

)I)I51 KBa):(paTa HHTepBaJia HMeeM 

_ .. 
dil = c2d? - dx2 = (dx0)2(1 - p2). (5) 

0rCIO):(a; HanpiiMep, )I)I51 :BpeMeHHOH KOMllOHeHTbl 4-CKOpOCTH HaH):(eM 

.. uo =±(I_ p2)-I/2 = ±y.- (6) 

TainM ci6j)aJoM, ):(Ba.JHaKa BoJ~HKaiOT Y:lKe npH pen51Tii8HcTcKoM o6o6me~HH 
llOH51THH HMnynhta· H 3HepmH, T.e. npH BBe):(eHHH 4-BeKTOpa 3Heprmi..:HMnyJibca, 

HJIH, .HHa'Ie roBOIJ51,· eiir_e ):(0 'npHMeHeHH51''IeTbipexMepHOT'O llO):(XO):(a K KBaHTOBOH 

MexaHHKe. 

. Iln:OCKaJI BOJIHa " aurnqaciuuLI.;B eiaH):(apTHOM npe):(CTaB.rieHHH .impaKOB

CKOro 6~cnmtopa' \jl )I)I51 ero cmi'_iopHbiXKoMnoHein <p H ;i(HMeeM 

1\0 1\1\ 1\Q • 1\1\ • . . 

p <p - Pax = mc<p, -p X + pcr<p = mcx, (7) 

me- ~k. =: (i() j()ct, -iv), Cf- COBOKYllHOCTb Tpex ~aTpHU flaynH. }lJUI CB060):(HOH 

'IaCTHUbi, onHChiBaeMoii nnocKoii BOJIHoii (2), nonyqHM . . ~ ,· - . . , . 

(E - mc
2

)<p - pcrex = o.' (E + mc2)x - pcrc<p = 0. (8) 

06pamaeM BHHMaHHe, 'ITO J):(ecb cKruHipHoe npoHJBe):(eHHe 4-HMnynbca H 

«MaTpH'IHOfO 4-BeKT9pa» '(i ):(aeT BeJIH'IHHy, HMeiOll.\YIO pa3MepHOCTb HMllYJibCa . 
. ,. : : . ' . .; . . . . 2 . 

O'IeBH):(Ho, 'ITO B cnyqae O'IeHb MaJibiX eKopocTeii, KOr):(a E "' me , HMeeM X << <p, 
T.e. B HepemiTHBHCTCKOM npe):(ene (v ~ 0) ):(Be X-KOMnoHeHThi 6HcnHHopa o6pa~ 
Il{aiOTC51 B HYJib. 8 eOOTBeTCTBHH e HalllHM llO):(XO):(OM )I)IH aHTH'IaCTHL{ B CHCTeMe 

. 2 . 
noKoH E = -me , T.e. B Hynh o6pamaeTCH <p. TeM caMbiM X no-npe:lKHeMy onHCbi

BaeT aHTH'IaCTHL{bi. Bnpo'IeM, e caMoro Ha'Iana BMecTo· (1), KaJanoch 6bi, norwmee 
6bmo HCXO):(HTb H3 ypaBHeHHH 

me =±.Y(E/cf ~ p~ · OJ 
KBll,LlpaTHOfO KOpH5! H3 CKaJIHpHOro ·flpOHJBe):(eHHH. :'l<.·. 

2 

i\ 
r 

il) 
l 
l 

0 c-1
PT-TeopeMe. 8 paMKax o6~y~aeMoiu no):(xo.ua B peJynbTaTe 4-imBepcm-1 

R = PT, r.ue P- npocTpaHCTBeHHM HHBepcHH, ·a T- o6pameHHe BpeMeHH, Mbi 

nepeXO.UHM K aHTW!aeTHL{aM, o6nll,LlaiOmHM npcrrHB~llOJIO:lKIIbjM 3apH.UOM. flo.u· 

TepMHIIOM . <~JapH.U» - llOIIm.IaiOT . 'motS()ij a.u.!lHTHilllbiH 3apH.!l, ,allaJIOBI~Hblii 
SJieKTpH'!eCKOMy, 6apHOHIIOMy H T.ll. JapHilaM. 3TOT nepeXO):(, cne.UyH JliO.Uepcy, 

HaJbJBaiOT «COllpH:lKeHHeM 'IllCTHL{a -· aHTH'!aCTIIUa>>, JmH 3apH.UOBbl~1 conpH-

:lKeHHeM C. MaTeMaTH'IeCKH 3To MO:lKJJo ;ycnoBHo ppe.uCTaBHTh B Bu.ue · · · · ' 

PT = C, unu c-1PT = \ ... , (9) 

3.uecb MO:lKHO paccy)I(JlaTb H HeCKOJibKO HHa'Ie. 8 peJyJihTa~e R-onepaUJHI Mbl 

nepelllJIH K aHTH'IaeTHL{aM. lJTo6bJ BepHyrbCH B HCXO.UHOe COCTOHIIHe, !'.!bl .!lOJI)f(Hbl 
. . . . . .·· I .. 

COBeplllHTb «COnpH:lKeHHe aHTH'IaCTHL{a - 'IaCTI!Ua>>, T.e. c- -onepaUIIIO. . ~" 

KaK BH.UHO, nocne.UHHH cpopMyna O'Iellb HanmmHaeT IIJBecntyJO CPT-TeopeMy 

[7-9]. OcTaHOBHMCH Tenepb 11a HeKOTOpblX o'IeHb cymeeTBeHHbJX HeTO'IHOCTHx, 

KOTopble o6bJ'IHO .uonycKaiOTCH npu .!lOKaJaTenbCTBe 3Toii TeopeMbJ. Ha'IHeM c 

HJBeCTHOfO yrBep)I(JleJJHH, 'ITO 3HepmH JJe MeHHeT 3JiaK 11p11 IIHBepCIIH BpeMeHI! 

(eM., HanpHMep, [7]). 3TO yrBep)I(JleHHe eme KaK-TO ·MO:lKIIO llOJIHTb, eCJIII HMeTb B 
. 2 . 

BH.UY HepenHTHBHCTCKYJO cpopMyny )I)IH KHHeTH'IecKoii 3JJe~mll Ek = mv /2. O.uJJa-

KO B KBaiiTOBoii MexmmKe cornacHo cpopMyne .ue EpolinH JI3MeHeHI!e JHaKa Bpe

MeHH ('IaCTOTbl) C He06XO.!lHMOCTbiO Be.UeT K HJMeHeHHIO 3HaKa 3Hepnm. 

flpHBe.UeM .eme O.!lHO O'IeHb XapaKTepHOe BbiCKaJbJBaHHe: «J1HBepCHH MeJJHeT 

.3HaK BeKTOpa HMllYJibCa p, HO em 3HaK MeHHeTCH TaK:lKe npH o6pamemm BpeMelllt 

(MeHHeTC51 Ha o6pantoe HanpaBneHHe CKOpOCTH 'IaCTIIL{bl). fi03TOMY COBMeCTIIOe 803-

.UeiiCTBHe npeo6pmoBauuii P u T ocTaBJIHeT HMnynhc 'Iacntu HeHJMeHJJbJM ... » [I 0]. 

Cornacuo npe.ucTasneHHbJM yrBep)I(JleHHHM nonyqaeTCH, 'ITO, HanpHMep, cpa3a 

WIOCKOH BOJIHbl ()( = px, T.e. JIOpeHL{eBCKaJIHp, MeJJHeT 31H\K KaK np11 T-, TaK II np11 

R-onepaUHHX. Ho cKanHp (HIIBapumn) no onpe.uenemJJO He .uon:lKeJJ MeJJHTb JJJaK 

np11 P- 11 T-onepaUIIHX, 'ITO npHMO B~.UHO HJ Bblp~eHHH )I)IH .D.pyroro, «Koop.uuHa
THoro CKaJIHpa»: 

s = c2t2 - x2
. (10) 

3aKmoqeuue. PaHee Ha OCHOBaHHH. TpaKTOBKH illTJOKeJJb6epra - <l>eiimmna 

aHTII'IaeTHL{ KaK 06neKTOB C OTpHL{aTeJibiiOii 311epmeii, ):(BH:lKYII{IIXCH BCllHTb BO 

BpeMeHII, II . npHMeHeHHH npHHL{I!lla pemnepnpeTaLUIH Mbl nplllllJJJI K JaKJJKl

·lJeHHJO, 'ITO aHTII'IaCTHL{aM cne.uyeT CKOpee BCero npumtCbJBaTb OTpiiUaTeJibiiYIO 

Macey. K STOMY :lKe BbJBo.uy Be.D.eT 11 y'IeT BToporo (oTpiiUaTeJJbJJoro) JJJaKa y no

peHu-cpaKTopa, KOTOpblH 06bi'IHO HfiiOpHpyeTeH. 06cy)I(JlaeMblii IIO.ll.XO.ll. BllOJIIJe 

·cornaeyeTCH e TpaKTOBKOH ypaBHei!IIH llHpaKa. 

3 
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CTpeJJbuos B.H. 
K sonpocy o6 aHTHrpasiiTamm .. 

npnso,n~ITC51 .nononimTeJJbHMe I coo6piDieHH51 . B 
·KOTOporo aHTH4aCTHUaM npUnHCbJBaeTC51 OTpHUaTeJJL 
uoit :mepmn). 0TMe4aeTc51; 4TO ·srlepBLie ::ny u.nero 1 

4TO rpaKTOBKa ypaBHeHH51 nupaKa BOOJJHe Y~513LJBaen 
06pamaeTC51 BHHMamre Ha HeKOTOpble l'leT04HOCTH, Jl 

cTse CPT-TeopeMbl. 

Pa6oTa si,ino~HeHa B Jl~GopaTopnu BbiCOKnx 3He 
. . . ·, . / ' . 

. . Coo6meHHe 06'he)lHI!eHIIOrD IIIICTHTYfll .llll~pHhiX HCC 

OepeBO,n aBTOpa '· 

StreJ'tsov V.N. 
On the Antigravitation · 

t .• ' 
. I 

, The additional arguments in favour of the approa 
the negative mass is ascribed (at the positive energy) 
it wasRecami' who was the first to suggest this idea . 
. of Dirac's equation coordinated completely with 1 
attention is drawn to some inaccuracy that is allow 
~~- . . 

The investigation has been performed at the Labm 
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