


no B T O M ~  noBoAy  OH nucan: ". . .  pose^ ~ o ~ a s a n  I e / ,  ,TO afi~urrefi- 
HOBy TeOpHIO rpaBHTauHH MOfflHO HHTepnpeTHpOBaTb 6 e 3  K ~ K H X - ~ ~ H ~ O  
~ 3 ~ e H e H H f i  ee nOJleBblX ypaBHeHHfi KaK TeOpHIO rpaBHTauHH B nJlOCKOM 

npOCTpaHCTBe, eCJlH TOJlbKO PaCCMaTPHBaTb TeH30P g a b  nPOCTO 

KaK rpaBH~aub l0HHbl f i  nOTeHL(HaJl H BBeCTH M ~ T P H C ( ~ C K H ~ ~  TeH30P Yab 

nJlOCKOrO IlpOCTpaHCTBa He3aBHCHMO. Hoean HHTepnpeTauHR HMeeT 

xapaKTepHoe MaTeMaTHrecKoe n p e m y u l e c T B o :  B c e  s e n w H H u ,  Suewe 
n c e ~ ~ o T e ~ 3 0 p a M H  B o6qeR TeOpHH OTHOCHTeJlbHOCTH, H BCe nCeBA0- 

TeH3OpHMe YpaBHeHHfl, KaK, HanpHMep, 3aKOH COXpaHeHHR 3HepTHH' 

HMnyJlbCa, CTaHOBRTCR T e n e p b  TeH30paMH H TeH30PHbMH YpaBHe- 
HHflMHll / I' C. 111 

 TO npeHMyuleCTB0 AOCTHraeTCR 3 a  C W T  TOrO, W O  pa3HOCTb 

KpHc~o@@ef le f i  AJlR g a b  H yab RBflReTCR TeH30POM. Mem~y TeM 

B K O O P ~ H H ~ T H O ~ ~  KapTe,  r A e  TeH3Op y a b d ~ a  dx HMeeT BHA (I), 
K ~ H c T @ ~ J ~ H  &lR Yab PaBHbl HyJllo. C J l e ~ 0 B a ~ e J l b H 0 ,  Mbl COXpaHHM TO 

me caMoe npemyulecreo, ecnu 6 y ~ e ~  B B O A H T ~  He T ~ H ~ O P  (I), a He- 

'4TO M e H W e e  - BCerO JlblWb ~ @ @ H H H ~ ~ O  CBR3HOCTb, K O ~ @ @ H ~ H ~ H T U  KO- 

T O P O ~ ~  B KaPTe X ,  y ,  2 ,  t PaBHbl HyJlIO. flpH 3TOM MeTPHKa (1) 
KaK 6u cAnpaeTcn .  r p a e ~ ~ a u ~ o ~ ~ o e  me none ocTaeTcR no rpyneHHbw,  

HO p e  He B MHP MHHKOBCKO~O, a B WTupexMepHoe  a @ @ ~ ~ ~ o e  npo- 
CTPaHCTBO C ~@@HHH~MH KOOPAHHaTaMH x , Y , , t . 

TaK B 3f iHUlTef iH0~0f i  TeOPHH TPaBHTauHH POAHflCR H0Bblfi reOMeT- 

P H C ~ ~ C K H R  0 6 b e K ~  - ( $ 0 ~ 0 ~ 1 ~  ~ W H H ~ R  CBR3HOCTb. ~ ~ ~ H C ( H H O A  pOMAe- 

HHR HOBOrO 0 6 b e K ~ a  CTaJlO OTKPblTHe 3 f i H l U ~ e f i H 0 ~  nCeBAOTeH3Opa 

rpaeHTauHoHHoro  n o n g  .  HOB^ 0 6 b e K ~  poAHncn "B p y 6 a ~ r ~ e " ,  KaKo- 

BOR RBflfleTCfl MeTPHKa (I), H 3 f i t w f e f i H  npH3HaJl e r 0  CBOHM / 3 * 4 / .  
KaK H 1 7 0 ~ 0 6 ~ ~  MJlaAeHLSy, ~ 0 ~ b l f i  0 6 b e K ~  POAHJlCR B nPHMHTHBHOM 

BHAe, 6 e 3  KPHBH3Hbl H KPYqeHHR. f l 0 p a  eMy C ~ P O C H T ~  nepBOpOAHyKl 

p y 6 ~ ~ y  H n p ~ o 6 p e c ~ b 1 ,  eCnH He KpyWHHe ,  TO XOTR 6~ KPHBH3HY. 

f l0Ka Mbl HMeeM AenO TOJlbKO C YpaBHeHHRMH rPaBHTauHOHHOr0 

nOJlR, TO MOffleM 0 6 0 f i ~ H c b  BBeAeHHeM TOJlbKO rJ laBHOr0 0 6 b e K ~ a  - 
YflOMRHyTOrO BbllJe TeH3Opa g a b - H  npOH3BOAHblX OT H e r 0  O ~ ~ ~ K T O B ,  

KaK-TO: O ~ ~ ~ T H O ~ O  TeH3Opa g ab , ~ K a J l R p H o f i  nJlOTHOCTH r = , 
CBR3HOCTH Kpb lc~o@@enn 

1 
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T ~ M  CaMdM OH BCTyflHn B IlpOTHBOpeqHe C C O ~ C T B ~ H H ~ I M  flpHHuHflOM: 

" C 0 r J l a ~ H 0  TeOpHH OTHOCHTeJlbHOCTH, 3aKOHM IlPHPOaM H ~ O ~ X O ~ M M O  

@ ~ p ~ y n H p ~ B a ~ b  He3aBHCHMO OT K ~ K O ~ O - ~ H ~ O  KOHKpeTHOrO ~b16opa KO- 

OPAHHaT, TaK KaK CHCTeMe KOOPAHHaT HHqTO PeanbHO Cyu leCTBywee 

He COOTBeTCTByeT; 0 IlpOCTOTe 3aKOHa MOMHO CYaHTb TOJlbKO no e r 0  

O ~ ~ ~ K O B ~ ~ M ~ H T H O ~  @ O ~ M ~ ~ H ~ O B K ~ " / ~ *  13/ . 
f l o i ~ ~  Ha  ~ a ~ o i  war M o r  TonbKo oqeHb p e w ~ ~ e n b ~ ~ i  qenoeeK,  

n a a e n e ~ ~ ~ i  ~ o r y q e i  n ~ ~ y ~ u ~ e i .    TOT war onpaeaaeamT c c b l n ~ o i  Ha  

TeopeMy raycca, n o c K o n b K y  

HO 3TY CCblnKy HeJlb3R f lPH3HaTb ~ ~ K O H H O ~ ,  TaK KaK KOMflOHeHTM (14)  
He c o c T a e n n m  BeKTopa.  K TOMY me, KaK u (12),  u H T e r p a n  

3aBHCHT OT ~ ~ 6 o p a  KOOpaHHaT, IlOCKOJlbKy I = H - E ( a  paBHblM 06- 
pa3OM flOTOMy, qTO KOMnOHeHTM (14)  He COCTaBnRmT B ~ K T o ~ ~ ) .  

M T ~ K ,  MId BCTPeTHJlHCb C TpeMR MOHCTpaMH : flCeBaOTeH30pOM E t, 
flCeBaOCKaJlRpOM L. H IlCeBAOBeKTOPOM F! C C ~ H T ~ R C ~  C ~ e 0 p e ~ 0 i  r . 3 ~ ~ -  

Ca, a TaKMe H C 0 6 4 ~ ~  IlpHHuHflOM 3 i H l U ~ e i H a ,  MM AOJlMHM ~ ~ 6 0  BOBCe 
OTKa3aTbCR OT TaKHX BCTpeq, J ~ H ~ O ,  KaK 3 T 0  HH CTpaHHO, paCCMaTpH- 

BaTb  HX COOTBeTCTBeHHO KaK TeHBOP, CKanRp H BeKTOp. b R  3TQf9a 

HymeH eqe OaHH r e o ~ e ~ p w e c ~ ~ i  o 6 b e ~ ~  - a m ~ ~ ~ a s l  C B R ~ H O C T ~  r m n .  
th 6 y a e ~  ~ a s ~ e a ~ b  ee @ o ~ o e o i  B o T n w u e  OT r n a s ~ o i  C B R ~ H O C T H  ( 2 ) .  
T ~ M  rae B @OPMY~BX ( l o ) ,  (11) H (14) CTOHT rmt , MId 6 y a e ~  CTa- 



Y rn sn n srn 
v b g m n  = P b s  g + Pbsg  . (22 

w 

Boodue, pacnonarasl A B ~ M R  CBR~HOCTSIMH r H r , ansl KaMAoro ZeH- 

3OpHOrO nOnR T MOMHO 6 p a ~ b  KOBapblaHTHMe llpObl3BOAHMe VTbl VT. 

6~opasl  nonyccae-rcsl n3 nepeoi  3 a ~ e ~ o i  clnMBonoe v Ha G ,  d Ha v 
H CBR3HOCTH ( 2 )  Ha TeH30P (16). 

AaJlbUJe 6 y ~ e n  0603Haqa~b 

k 
a 

Pab = om. (C ,- Pb)gmn = Oy , Pb = P a ,  o m a =  gab (23 

b s l  Hero cnpaeeanlnebl ToHcAecTsa ~ H ~ H K H  - Ilanosa 

- - a  -a  
kR mnb + 'nE$b + emRnkb = 0. (33) 

@ O H O B ~ R  CBR3HOCTb HrpaeT 3AeCb POnb CHCTeMbl OTCWTa. K o r ~ a  
'a rmn = r& ( T ~ K  CKaJaTb, B C O ~ C T B ~ H H O ~  CHCTeMe OTCWTa, CBSI- 

s a t i ~ o i  c rpaemTaqHoHHw noneng,,), BenMccHHbc (17 ) ,  (18) H (19) 
PaBHU HyJltO. 6flepBUe a&@blHHasl CBR3HOCTb K a K  CHCTCMa OTCWTa 

6bma HcTonKoBaHa ~ ~ U U J T ~ ~ H O M :  

'Teopwo OTHOCHTeJlbHOCTH MOMHO PaCCMaTpHBaTb KaK HTOr 60pb- 

6~ c @ y ~ ~ a ~ e ~ ~ a n b ~ m  npe4cTaeneHlneM @ H ~ H K H  ranlnnesl H H ~ B T O H ~ ,  
a HMeHHo, npeAcTasneHHeM 06 ' I m ~ e p u ~ a n b ~ o i  c r n c ~ e ~ e l l  !79 C.79t3' . 

"06uasl TeOPHR OTHOCHTeJlbHOCTH BflepBMe yHH'4TOMHJla HHepuMaJlb- 

~ y l ~  cucTeny, ~ ~ M ~ H H B  ee   none^ c n e q e ~ n i " .  / T ~ M  Me/. 



"Ha~6onee RCHO 0 6 w  TeOpHlO OTHOCHTenbHOCTM MOMHO OXapaKTe- 

pH3OBaTb KaK TeOpHlO, KOTOpaR O ~ X O A M T C R  6e3 BBCAeHMR "HHepuMaflb- 

H O ~  CHCTeMM K O O P ~ M H ~ T " .  flepBblr*1, KT0 RCHO YBHAefl, qT0 MOMeT 3a- 

MeHHTb HHepuMaflbHfl CHCTeMy, 6 ~ n  ~ ~ ~ B M - ~ H B H T ~ .  ~HepqHaflbHaR 
CHCTeMa AaeT HaM COOTHOWeHHe MeMAy BeKTOpaMH B JllO6hIx AByX TOq- 

KaX Ha KOHeClHOM PaCCTORHHM. "none ~ M e q e H b l i "  (r,& ) AaeT HaM 

MHBapHaHTHbtM 06pa30M COOTHOWeHHe MeMAy BeKTOpaMH ( M  TeH3Opa- 

MM) B ~ ~ C K O H ~ ~ H O  6 n n 3 ~ ~ x  TOqKaX H n03TOMY RBflRCTCR MHBapMaH- 
TOM, 3aMeHRwHM MHePqMaflbHfl C H C T ~ M ~ "  /'' c'835/ . 

K ~ K  BMAHO, ~ R H U I T ~ ~ H  ~ ~ c c M ~ T P H B ~ J ~  3AeCb cf lyqai  CHCTeMbl OTCqe- 
Ta, C B R ~ B H H O ~ ~  C nOfleM gat,. flpM 3TOM OH AOflyCKafl, clT0 MOMeT 

6blTb gba f gab 9 r: f r,an . 
Tenepb PaCCMOTpHM ayH~uM0Hafl 

3aBklcR~Mfi KaK OT rJlaBHOrO TeH3Opa g TIK M OT ~ O H O B O ~  CBR3- 

HOCTU Ero BaprnaUlnR paeHa 

' - m ns' 
= V , [ ~ ~ ~ ( R , ,  + R a s )  - S a  g Rns 1 .  

- 
f l o n a r a ~  R imn = 0, paccMaTpHsaeM rpasmauHoHHoe none Ha a o ~ e  

~ ~ $ @ H H H o ~ o  flpOCTpaHCTBa, M TOMAeCTBO ( 4 2 )  npMHMMaeT BHA 

r ~e - Pkmn 
emn = ( v k  - P , ) (  G t  - P ~ ) S  , 

S 
Pkmn - m e  kn - nt km -b mn -mn !?k 

= g  g + g  g - g  g - g  g . 
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~ ~ P I ~ H K O B  H.A. P2-88-27 
norpymenne rpaemTaunonnoro nonn 
B npocTpancTeo aWnnoR csn3nocTm 6e3 wpyqennn 

Buncnen T o r n ~ h  M ~ T ~ M ~ T U ~ ~ C K H ~  c w c n  nceeAoTen3opa s n e p r ~ ~ - n ~ r t y n b c a  e o6qeA 
TeOpHYl OTHOCHTenbnOCTH: 3TOT re0Me~pklre~KHh 06beKT nBnneTCn TeHlOpHbM $ ~ H K -  
L(HOHanOM $onoeoR CBRlnoCTH. 6 TaKOM Ka'ieCTBe ~ @ H H H ~ R  CBR3HOCTb BnepBble 6tu1a 
paccMoTpena B 1940 rony H.?o3eno~, norpy3meWHM rpaemTaumonnoe none e MHP 

M H ~ K O B C K O ~ O .  @ O H O B ~ R  CBR3HOCTb TOrAa BblCTynana, TaKHM 06pa30M. B npHMHTHBHOM 
emAe: ona ne mena nu KpvlFJH3HL4, nm KpyrenHn. Tenepb me $onoean cenonocn npm- 
nwMaeT npon3eonbnylo Kpmemsny, TaK rTo rpaenTaqnonnoe none norpytttaeTcn B npo- 
H3BOnbHOe npOCTpaHCTB0 a@HHHoR CBR3HOCTH 6e3 Kpy'ieHblR. OT $YHKWH A~RCTBHR 
6epe~cn  rapuaunonnan npon3eoAnan KaK no rnaenoMy MeTpnrecKmy ~en3opy.  Tan 
H no @onoeoA csn3noc~n. B p e 3 y n b ~ a ~ e  nonyraeTcn noeoe TowecTeo, npOCTbar 
racTnm cnyraeM KoToporo nenneTcn n3eecTnoe TomaecTeo m n  Tenlopa 3Rnw~eRna. 
E c n ~  TSnepb @OHOB)IO CBn3HOCTb CLtHTaTb K ~ M C T O @ ~ ~ ~ B O ~ ,  TO B 0606qenno~ BHAe 
nonyriwTcn moeecTme pe3ynbTaTbl nanane~py. npnpaenmean nyno eapmaumonnyw . 
npom3eo~nylo no rnaenoMy ~enaopy,  ylnaen, KaK eurnnanT ypaenenmn rpaemTauHon- 
noro nonn na @One awnnot7 cen3noc~m 6e3 Kpyrennn. 

Pa60~a sunonnena B lla6opa~opmm ~ e o p e ~ n r e c ~ o R  CJHKH OHIIH. 

npenpm O ~ ~ ~ J U W ~ H H O ~ O  ~ncm~yra  m e w  m c n e n o d .  Hy6iia 1988 

Chernikov N.A. P2-88-27 
Imbedding o f  the  Grav i ta t iona l  F i e l d  i n t o  the  Space 
o f  A f f i n e  Connection w i thou t  Torsion 

Mathematical meaning o f  the  energy-momentum pseudotensor i s  e x a c t l y  deter-  
mined i n  the general r e l a t i v i t y :  t h i s  geometr ical ob jec t  i s  a tensor func- 
t i o n a l  o f  the  background connection. Aff ine connection of t h a t  type was f i r s t  
considered i n  1940 by Rosen who imbedded the  g r a v i t a t i o n a l  f i e l d  i n t o  t h e  
Minkowski world. The background connect ion then appeared i n  a p r i m i t i v e  form: 
i t had n e i t h e r  curvature, nor to rs ion .  I n  our case the  background connect ion 
acquires an a r b i t r a r y  curvature so t h a t  the g r a v i t a t i o n a l  f i e l d  i s  imbedded 
i n t o  an a r b i t r a r y  space o f  t h e  a f f i n e  connect ion wi thout  to rs ion .  Var ia t iona l  
d e r i v a t i v e  o f  the  a c t i o n  f u n c t i o n  i s  taken both w i t h  respect t o  the  basic 
met r i c  tensor and t h e  background connection. The r e s u l t  i s  a new i d e n t i t y  
whose p a r t i c u l a r  case i s  t h e  known i d e n t i t y  f o r  the E ins te in  tensor. 1f the  
backgorund connect ion i s  considered Chr is to f fe l ,  the known Papapetrou r e s u l t s  
f o l l o w  i n  a general ized form. I f  now we equate the  v a r i a t i o n a l  d e r i v a t i v e  
w i t h  respect  t o  the  basic tensor, t o  zero, we ob ta in  the form o f  equations 
for  the g r a v i t a t i o n a l  f i e l d  on t h e  background of a f f i n e  connection w i thou t  
to rs ion .  

The i n v e s t i g a t i o n  has been perfonned a t  the Laboratory o f  Theoret ica l  
Physics, JINR. 
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