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nOcne TOr O , KaK Ba~H6epry, CanaMY ~ rn3WOY y~anoc b nOKa 38 Tb 
B03MO)l(HOCTb e~I-1 HOrO On~Ca H I-1f1 cnrt6b1x 101 3neKTpOMar HI-ITHbiX B3a 11110
~e~CTBI1~, np06neMa 06ge~I1HeHI1R BCeX B3aI-1MOAe~CTBI-1~ CTana eCTeCT
BeHHO~ 11 alnyanb HO~. lla~elK~bI Ha peWeHl-le 3TOi'1 npOfineMbl npelKAe 
BCerO HYlKHO CBfl3b1BaTb C Ta KI1MI1 MeTOAaMl1, KOTOpble HeCYT C conoH 
OrpaHI14CHI-1R, T.K. I1MeHHO 3TI1 OrpaHI14eHI1R 11 MorYT YKa3aTb nYTb 
K eAI-IHCTIJCHIIO BepHO~ TeOp111-1 non:'!, OnI1CbIBafllll~e~ Ha o6U\eii OCHOBe 
Bce 1130eCTHbiC 11 eU\e He OTKpblTbie B3aI1MO~e~C TBI1R. 

3AeCb DbiAOl-1raCTCR I-1AeR I-1CnOnb30SaHI1R B Ka4eCTBe OAHoro 1-13 
TaKI1X M~T'~OB oG~e~ TeOp1-111 OTHOCI1T e nbHOCTI1. Hl1lKe Mbi XOTenl1 fib! 
06CYAI1Tb IICKoT OPble QTHOCRUll1eCR K nO~HRTo~ TeMe BonpocbI. 

TaK KaK AalKc npocTeAwl-1e 113MeHeHI1R TOnOnOrI14eCKO~ CTPYKTypbl 
npocTpaHcTR~ - BprMCHI1 MorYT npl1BeCTI1 K paAI1KanbHblM 113Me HeHI1RM 
cIll-131-14CCKOII 11I1Tl' pnpe, aL.ll-11-1 npOI-tCXOARU\I1X B He M Co6b1il-t.:1, Tn fie 3 BCC K()
ro nOBa Aa AC /1.lI b :no HeL\eneco06pa3HO. TaKI-tM ofipa30M ,npeAnonoru-1M, 
"ITO npoc TP"tti 1uo- epeMA &Tb T04e4Hoe MHOlxeCTSO, TOnOnOrI-t4CCV-1-t 
3KBI1Bane llliiOl 1'-Ml;PHOMY eSKnl1,o,OBY npOCTpaHCTBY R". rpynna B3'H1M
HO 0AH03H.ll1l1l.IX 11 B3al-tMHO HenpepUBHblX oTofipa)l(eHI1~ R4 Ha cenR. 
KOTopyn MI.l n()O:!II;JIlI1M 'lepe3 !I4' eCTb rpynna CI1MMeTpl111 3"'HUJTei1t~OB
CKl)rO 3a KOI1.1 I PIBI1Till\l1l1. /1ei:icTSI1TenbHO, nYCTb x 11_ rnOO<lnbHble 
KOOPAI-I H.1TH, I" pilMt;>rpl13Yl')\!\l1e npOCTp~HCTBO-BpeMR /_.,. <: xil ( 
II = 1),1, '}. 1/ . :, np~oGpa30BaHlo1e h E- H4 3ilAaeTCR r naAKI11111 {t)YHKUIo1RMI1 
h /, (x ' . x I, x2 • It "). c1>YHKUI1I1. 3aAatl)~lo1e OToGpa)f(eHl1e h - I. 06paTHoe 

I( h. oGO. HI,Pllm 'Il pC3 ¢Jl(X). [C111'1 g (x) - 3IiHwTei1HoBcK~e rpaol1
TaU~OHHW nnll'lIl.4l1anbi . TO, KaK HeTPYAHO BI-1~eTb. B3alo1MHO OAII03
Ha4H~e CDO TB C1CT0lo1R 

gil" (X) • 'i~ ,,,. (x) g,.fi (¢(x» a1P (x) a</l(x) 

axil ax" 

3 aA,un 'IO'lI lYl') peanl'13al.4l1r.1 rpyn nbl 114 H<l HHOlSeCTBe CHMMCTPl-l4HblX 
TeH30p"blX nones:1. Aanee, npAMblMI1 Sbl411c.neHI1AMI-t MO)l(HO nposeplo1Tb 
4TO, ccnl-l g,Ll' (X) eCTb peweHlo1e ypaBHeHH.:1 RIlII - 1I2g/w R - 0 TO 
'g (x) GYAeT TaKlKe peweH~eM Tex lKe caM~X ypasHe HIo1i1. TaKI-1M ot
"/1"

pa30H, TeOpeTI1I(O-rpynnoBOe 3Ha4eHI1e pI-1MaHOBO~ reOMeTpl111 npOAS
nAeTCR B cy~ecTsosaHHI-t HeTpl-tBl1anbHOro 114-I1HBapl1aHTHOro Al-1c1l
¢epeHul1anbHO-anreGpaI-14eCI(OrO onepaTopa BTopora nOp"AK<I. ¢YHAa
MeHTanbHOCTb ofi~e~ TeOp1-t101 OTHOCIo1TenbHOCTIo1 seAeT K npeACTaBneHH~ 
06 H4 KaK YHl1sepca11bHoi1 rpynne npocTpaHcTBeHHo-BpeMeHHo~ CI1MMeT
PI1I1· OTc~Aa cneAyeT, "ITO BCRI(Oe MHO)f(eCTBO MaTeMilTI-14eCKI-1X OOgeK
TOB, KOTopoe Mbi CTaBI1M B COOTSeTCTBl1e HCKnTopoi1 ~1131-14eC KO~ senl1

I 
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4~He , AOn*HO 06pa30BWBaTb 6a~~c T04HO~ pean~~a4H~ rpynnw H4 .04e
B~AHO, 4TO BCRKOe MHOneCTBO TeH30pHWX noneA saAaHHoA CTPYKTYpW 
06pa3yeT fia3 Mc T04HO~ peanMsa4~~ rpynnw H~ MHo~ecTBo a$~MHHwX 
CBA3HOCTe~ oGpasyeT ua3Hc Hen~He~Ho~ peanM3a4 HM rpynnbl H4 • KOTO

r a r apaR 3aAaeTCR B3aMt~HO OAHosHa 4 HbIM~ COOTBeTCTBMRMH (x) -> ' (x ), 
11" !1-"

np~4eM 

, el J-I.. 0 

r (x) _'I' (x) r; (¢ (x» .] ¢f3(x) acpr (xL I- a2cp a (x. ) 
Ilv ax (J l(.!1 ax l ' ax!1- J l(.v 

f py nna !I<J. He ~MeeT n~He!1HbIX peanH3a4~i1 , OTn~4Hblx OT TeH30pHb; X. 
OTC~Aa cneAyeT, 4TO nOHRT~e TeH30pa, a T04Hee BeKTopa, - 60nee 
$YHAaMeHTanbHoe, 4e M nOHRT~e cnHHopa. 4TO B Ta KOM cnY4ae npeA 
CT3BnRnT COUO~ BonHOBwe TeH30pHwe nonR H BonHOBoe ypaBHeHHe ? 

PaCCMOTp~M Bonpoc 06 H 4 -HHBap~aHTHwx nHHe~Hwx AH$OepeH4~anb

HWX onepaTopa x n e pBoro nop AA Ka. CpaBH~TenbHo HeAaBHO MaT eMaT MKM 
nOKa3an~, 4TO BHeWHee A~$OepeH4HpoBaHHe - eAHHcTBeHHw~ onepaTOp 
TaKoro pOAa. Bonpoc 0 BonHoBo~ C!l Y HK4~ M pewaeT CA 3THM HeMeAneH
HO. DonHoByn rtlYHK4~n '" YAOUH O n p e ACTa BI1Tb K<lK CKanRp HYIO t!lYHK4 H¥.) 
KOOPAMHaT x!1- ~ rpaCCMaHOBWX ne peMeHHWX , npeoupasY~U\MxCR nov l1 

Be KTopHoMY npeAcTaBneHMI'l rpynnbl H "~ , IjI = IJI (x, v). PacKnaAblBaR 
B PAA no v~ . nonY4~M 

'" (x, v) '" (x) + '" (x) Ifl + L ifJ ~ (x) va v 13 + 
a 2! at , 

1 
a fif.l (X) V

U vf:3v II + -1 13 fl" (x) yU v ftp. v v.+31 4! 

nnR on e pa Topa BHeWHero A ~~~2peH4~pOBa H~R ~MeeM n peACTa BneH~e 

a
d = vfL - . 3 T Mt~ B03MO>!<HOCT t-I rpynnbl H4 B p aC CMaTpHBaeMOM Bonpoce 

ax!1

MC 4e pnaHbl . An A 3an~C H Bon HO Boro ypaBHeH~R He06 x oA HMO n pl-1Bne4 b 
r e OMeT pH4eC KHe 06beK Tw o~~e~ OTHOC~TenbHOCTH . KOH KpeT Ho, n peAn o
nO~~M , 4TO CT pYK Ty pa H 1- KoBapHa HTHor o BonHOBoro y pa BHe HHA o n 
pe Ae!1Ae TCTl Tpoi1 KO~ d . g!1-V (x) , K~Jx). rAe K~v(x) - TeH30p KpY4e 
HMA KapTaHa. B Knn4eH~e HOBo r o reoMeTp~4ecKoro 06beK Ta Ha nepBwx 
n; pax MON HO 0 60cHoBaTb XOT R 6~ co06pa~e HHAM~ 06~HOC TH . $Y HAaMeH 
TanbHo e H4-KOBapHa HTHoe BonHOBoe ypa BHeHHe npeAcTa BnAeT c060~ 

He pacnaAa~~y~c R c Mc TeMY nH H e~ H ~X AH¢~epeH4~anb Hwx ypaBH€HHi1 
B 4 a CTH~ X npo~ 3 BoAH~X 

a (J . Io VI rr m ,j" D ~/aa D (L '/1 = rn VI a' 0 
r1 

V,oaf3 - Da tP f:3 I" DfjI/Ja= m"'af3 ' 

a 

D VI a - D c/J {O> - Df3 1/1 - D VJ (.J.-m r//Q ' /1/


aal ' /! a ' '!1- ~, !1- U fJ ut"!1

,f; a - m .1. a ' D'Jobaf311 - Da ifJ fll11l r D{l rP/lIJa !1- I'at" - 'I'Uf'/l 

2 

rAe Da =Va - Ka· 4 e pes Va 060 3H34eHa onepa4Mf1 ,<oBap~aHTHoro AH(jJ
0epeH4H poBaHM ~ , 3aA<lBaeMaR CB R3HOCTbn 

roiL I Il I 11 p.a. II ,J 
J f3 n + K t' + g (K g p. + K p. ~ ) • a ap U ") aa II I" al" lIa 

a a
Ka - KOB eKTOp KpY4eHHR, Ku =Kaa EcnH nonO~~Tb K!1-,r D, a gll ll
paBHwM TeH30py MHHKOBCKoro , TO MW np HAeM K BonHOBOMY ypaBHeH H~ 

penRTHB HCT CKoA KBaHTOBo A Mexa H~ K H napBHHa-YM TTeKepa, KOTopaR G~na 
c~0pMyn M pO Ba H<l B pnAe paGoT 192 7-28 rogoB, He nonY4~BW~X paSB H
THR . n OA Il~ - KOBa p~aHTHOCTbn nOH HMaeTCR cneAyn~ee. Ecn~ nepe~TM 


OT gllll(X) , KI11I(x) K 'giLV(X) , ' KJil/ (x), TO ypa BHeHHe, saAaBaeMo e 

TPO~KO.:1 d . 'g/il" 'K~v' UYAeT 3KBI1BaneHTHO ~CXOAHOMY. 


Ce .:1 4ac MW nO KaNeM, 4TO cy~ecTByeT CBR3b MeNAY rpynno~ BHYT

peHHeA C~MMeTp~H BonHOBoro ypaBHeH~R ~ reoMeT pM 4ecK HMH CTPYK TY

pa tl H o6U\e i1 OTHoc~TenbHoCT~. PaCCt"\oTP~t~ oT06paNeHHe Q : IjJ ~ Q 1jI,


a U U 

onpeAe n ReMoe BeKTopHWM noneM U , 

Q u'l' = ( -uatPa) + ( ua'.poa + UatP ) v a + 

a 
i 

_
2!
1__ ( _ urI VI aaf3 -lla tP f3 + uf3 tP a) v v f3 + 

a 
+ _1_ ( u ifJ f3!1- + II a Vlf3fl + U f3 tPfla + U ~ VI af3 ) va v f3v!1- + aa31 

a
+ -t,- ( uv oba f3!1- - ua If; f:3~11 + U f3w !1-va - u!1- tP

va
(3) v vf3vfl VV • 

M0~HO nO Ka 3a Tb, 4TO, ecnH 'I' - peweH Me BonHOBoro ypa BHeH~ R , TO 

Q u'l' TaK~e 6 YAeT peweHHeM np~ ycnoBH~, 4TO u a YAoBneTBopAeT ypaB

HeH ~~ 

a a r,a v 0a 2/V!1-u II U + I1 v U • 

TaKt-IM 06pasoH, one paTop Q u RBnRe TCR reH e p a To pOM rpy n n bl BHYTp e H

He~ CHMMe Tp MH , a ypaB HeH Me / 2/ e CTb Mo eT Me~AY 3TO~ cMMMeTpMe~ 


H ~YHAaMeHTanbHwM r € OMeT pH4 e c KHM o6beKToM o6~e~ OTHOCMTe n b HOC 

TH - Te H30pOM PMMa Ha . l1ei1cT BI1T e nbHo , HeouxoAH Moe ycnoBl'1e c y 

U\e C TBO BaH ~ A peWeH~f1 ypaBHeH~R /2/ cneAylOU(ee: a/l llu Q 

=a" , .(Jfl uu, 


IiIcnonb3YR /2/. ::no y cnoB He MO)l( HO 3an l1ca Tb B BHAe r..,lIlf,· ufT = 0, 

a a 111rA e R ' - TeH30p PHMu Hil. Ecn~ R/l~'(J " = n. TO CBA 3 HOC Tb fll' ,Ll V 

Ha3 waae TCA H HTe rp~pyeMoA. a Bce A Bne H ~A B 4e n OM - a6connTHWM 
na pannen~sMOM. B 3TOM cny4ae y paBHeH He / 2/ t-IMee T 4CTNPC n t-lHeA HO 
He 3aSI-1GHMhiX pewe H I~ A ul' CyU(ec TBye T YAHBHTe n b HaA CBA3 b Mell<AY 
OAHHM 06ll \MM CB oi1c TB OM a 6 c onIOTHoro napann e!1l-13Ma. YCTaHOBneH Hbll' 
B 1930 rOAY 3 1·1Hl!JT e~HOM B BHAe HCKO TOPbl l< TO)'{AeCTB. ~ BHYT pe HHe~ 

C I-1MMeT pHe~ Bo nHOBoro y paB HeH~A. IiIHBapHaHTHoc Tb AcAc TBHR OT HOCM
Ten b HO npeo6 pa 30Ba H~~ IJI • exp(c" Q )II', rAe w -napaMcT D, n pHB OAI-1 T 

u 
K Te H30py 

3 



~ p+l
Sil T ~ (-1 ) (L ifT ", -a, .. . a p 

p=o P! 2 a 1 • ••a prp + 

/3/
pal" .ap - T Iln:q •.• a" 

+ '" '" ,a •.• . a + '" '" a•.. . a ) + t.e. 
ll p 

ECJI H ~-pewe HHe eonHoeor o y paBHe HHA, TO SilT YAoeneTeopReT 
ypaeHeHHn 

/IT
( V Il - 2K/l ) S = O. /4/ 

C APyro~ CTOPOH~. H3 To~eCTe JMHWTe~ Ha cneAyeT cy~ecTeo8aHHe 
TeH30pa EIlT, KOTOp~~ YAoeneTeopReT ypaeHeHH~ /4/ TO~AeCTeeHHO. 
EcnH nonomHTb, Y4HT~eaA 4eTHOCTb, 

AIlVY " c K /LVY -t C (g/J)'K I' _ g I"YKIl) c (K/t 
)'l' - K"W ),

• 2 3 

/LVY fLU IdL Y v 11(1
rAe K ;: g g ~aB' K ; g K u ' C,' c 2 , - KOHcTaHT~, TorA8c 3 
Ell' = (V - 2K )1f"T t KIl9Aa{3r. CneAoBaTenbHo, Mbi HMeeM COBMeCTv v a 
Hy~ CHCTeMY ypaeHeHH~ 1/, /3/ H 

E#JT = rsll7 • /s/ 

rAe r - KOHcTaHTa. c1HanorH4Hyn G W .. - K Til' . 
TaKHM o6pa30M, o6~aA TeopHA OTHOCHTenbHOCTH YKa3~saeT Ha 

Heo6xoAHMOCTb nonHOCTb~ B~RBHTb 3Ha4eHHe rpynn~ H. H ~H3H4ecKoe 
cOAep~a HHe penRTHeHcTcKO~ KBaHToeo~ MexaHHKH AapsHHa-YHTTeKepa. 
HaAelOcb, MHe YAanOCb nOKaaan., 4TO 3TO 3acnY)I(HSaeT BIIHI~aHHA. 

neCToB A.B. P2-34-471 
K n pooneMe OO'he,[lHll e JIIIH Bc ex R3 :UI.MO,[leiiCTBHJi 

fIpe,[ln a ['ae TCH Hc non h30B3Tb TeopeTHKo-rpynnoBble cBoAcTBa 
oOll.\eii TeopllIf DTIIOCIiTe.flbliOCTH KaK MCTOA, I'lorYII.\HII YKa3aTh nYTb K 
K DellJe HHIO npo(jJl "' ~lbl OO'be,[lHHeHHH Dcex B3aHMO,iJ.eIICTBHii. 3Ha'leHHe 
CHMMe TpHl1 oOl'\efl 'reapHH OTHOCHTeJlbllOCTH B TOM, 'ITO oHa HeceT 
C c060ii )XC CTKHe OrpaHH'IeIUU! 1-1, B 'IaCTHOCTH, 0,[l1l03Ha'lHO 3a,[laeT 
BonHOBYIO IPYIIKl.\HIO. ,/lnH YCTaHOBneHHH BOJIHOBOrO ypaBHeHHH npH
BneKalOTCH MeTplfKa H Kpyqel!HC. YCTaHOHneHa CDH3b rpynnbl BHYT
peHHeII CI1MMeTpliH BOJIHOBOrO ypaBHeHlifl C KPHBH3HOH H KpyqeHHeH 
H OOIl.\HM CBOJ1CTBOM npOCTpaHCTB aocomOTlIoro napanneJIH3Ma. 

PaOOTa BblnOnHell<l B J1aoopaTopHH TeOpeTH'IeCKol1 ~H3HKH OI'UIH. 

npenPHHT 06beAHHeHHoro HHCTHTYTa HnepH~X HccnenOBaHHM. lly6Ha 1984 

nepeBO,[l aBTopa 

Pestov A. .n. P2-84-47I 
On the l'robl pm of Uni fication of all Interaction s 

Group-theoretical properties of general relativity are 
propo s ed to be used as a possible method for solvinr. the prob
lem o f uni f ication of all interactions. The ~ YlTDTle tr y o f cener a l 
rela t ivi t y provides rigid constraint s a nd un ique ly determi n e~ 
the .lave f unct. ion . The \.ave equation is es tabl ishe d wi th the 
use of metr i cs and torsion. The connection is f ound for the 
group of in ternal symmetry of the \.[J v e equation \. i t h t he cur
vature, torsion, and the Reneral property o f t elepa ra l le l i sM . 

The i nves t i gation h ;1 S been per fo r med a t the La bora tory 
o f Theorl>ti c a l Ph ~'sic s , JINR. 

PYKonHCb nocTynHna B H3AaTenbcKH~ oTAen 
:>'

21 asrYCTa 1984 rOAa. 

PrevrinL o f t he J o i nt I nst i tute f or Nuclear Resea r ch. Dubna 1Y8 4 




