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1 . BBE,QEHI1E 

TeH30p 3Hepr~~-~Mnynbca ~MeeT ~YHAaMeHTanbHOe 3Ha4eH~e s 
Teop~~. nOilfl, B 06ll\e~ TeOp~~ OTHOC~TeilbHOCT~ TeH30p 3Hepr~~­
~MijyilbCa cnym~T ~CT04H~KOM rpas~Ta4~0HHOrO nonA, 4TO MaTeMaT~-
4~CK~ BWp~m~eTCfl ypaBHeH~fiM~ 3~HWTe~Ha: 

Gab"' -8rrK
1 

Tab' 

r,qe Gab- Rab -·i·g ab R - TeH30p 3~HWTe~Ha; K - rpas~Ta4~0HHa.R 
nOCTOfiHHafl. 

B cne4Mai1bHO~ TeOpMK OTHOCMTeilbHOCTM ¢opMyny Ailfl TeH30pa 
3Hep~~M-MMnynbca MOmHo nony4MTb c noMOll\b~ TeopeMw HeTep/l/ MilM 
no cnoco6y, yKa3aHHOMY 8/V.Qnpe,qeneHHW~ TaKMM o6pa30M KaHOHM-
4eCKM~ TeH30p 3Hepr~M-MMnYilbCa OKa3WBaeTCfl, B006ll\e rOBOpfl, 
HBC~MMeTpM4HWM. CMMMeTpM4HW~ me TeH30p 3HeprMM-MMnynbca MOmeT 
6b1Tb nony4eH no MeTOJ:IY rMnb6epTa/3/,o,qHaKO 3TOT MBTO,q OKa3biBaeT­
C.R ,qOBOnbHO Tpy,qoeMKMM B HeKOTOpWX cny4afiX, KpOMe TOro, ero 
Heilb3fl npMMeHMTb K CnMHOPHOMy non~. 

HaMM npe,qnaraeTcA npocTo~, 6e3sap~a4MOHHW~ cnoco6 nony4eHMfl 
CMMMeTpM4HOrO TeH30pa 3HeprMM-MMnynbca M 0606ll\eHHOrO TeH30pa 
3~HWTeAHa, KOTOpW~ npMMeHMM KO BCeM nonAM. no,q o6o6~eHHWM TeH-
30pOM 3~HWTe~Ha nOHMMaeTCfl TeH30p GabrKOTOp~~ BWBOAMTCfl M3 
narpaHlliMaHOB 6onee 06QMX, 4BM 3~HWTe~HOBCKM~. 

t. KOBAPI1AHTHA~ nP0113BO,QHA~ 11 TEH30P 3HEPri111-HMnYflbCA 
a ••• b 

nycTb narpat-imMaH L ecTb cKanApHaA <1>YHK4MA none~ -J.N 1• 1
· a b 'f' .... 

M MX KOBapMaHTHbiX npOM3BO,(\HbiX 'f1 k cp N•••i ••• j • ljyo6bl COKpa-
TMTb 3anMCb $OpMyn M c,qenaTb MX o6o3pMMWMM, MW 6y,qeM B ,qanb­
HeAweM onycKaTb KaK TeH30pHWe MH,qeKCW, TaK M MH,qeKC N,HyMe­
PY~ll\H~ non.R. 

TaK KaK narpaf.imMaH L •L(cf>,Va ¢) cyTb cKanRpHaR ¢YHK4MR, 
TO 

aL ---a.x" 
,. VaL .. 

aL 
0603Ha4MM ------• ava¢ 

aL 
a¢ 

aL 
V a c/> + -----· V a V b ¢ an¢ /1/ 

4epe3 rra .113 COOTHOWeHMfl /1/ nocne HeKOTO-

pbiX npeo6pasosaHM~f nony4aeM ··"-='i -\ 'r 
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b can b [ L] 
V T b" + TT (V a V b -· V b V a) cp "' - V a cp ' /2/ 

r,qe 
can 

T '"' rr V ¢ - g L ab a b ab 

eCTb KaHOHM4eCKM~ TeH30P 3HeprMM-MMnynbca' a [ L] ... a L -<7 1T a­a¢ v a 
npoMsso,qHaR flarpaHma. 

BwnMweM ¢opMyny ,qnA 

( 0 ) m ... n 
v,.Vb-·Vb'Va c/>i ••• j 

KOMMyTaTOpa KOBapMaHTHWX npOM3BOAHWX: 

,. R ~bs rf.. _s. ••. n + ••• + 
'j-1 Ie .. J 

R n -1- m •• , s R s .rl.. m ••• n ·R s A m ••• n 
/3/ 

+ abs 'P i ... j - abi 'P s ••• j - abj 'P i ... s ' 

CornatHO /3/ BTOpOe cnaraeMOe B COOTHOWeHHM /2/ MOmHO npeo6-
pa30BaTb K BMAY 

b b ... 
1T (V a v b -v b v ") ¢ .. -·R abij 1T s IJ ¢ 

r,qe 4epes gil¢ o6o3Ha4eH anbTepHaTMposaHHW~ no MH,qeKcaM 
M j TeH30p: 

i 
. . I . . 

01 g JScp m,,,n + ••• '+ Ol gJS ¢ffi,,,n 
p s ••• q q P··· s 

mj -1- i ... n nj -1-m ... i 
- g 'P p ... q ·- g 'P P··. q • 

b .. 
npe,qcTaBMM TeH30p TT S'l ¢ B BM,qe CYMMbl ABYX TeH30pOB: 

"b 8 ii ¢ .. -:}< "h ~ii ¢+ 77i 'Sib¢ +rrl 8 hi ¢ )+-:}_c "b 8 ii ¢-rr i sib ¢-rri 8 hi ¢ ) • 

nepBbl~ TeH30p nOnHOCTb~ aHTVICMMMeTpM4Hbl~. no3TOMY CBepTKa -ero 
c TeHsopoM PMMaHa pasHa Hyn~. CoOTHOWeHMe /3/ noKa3wsaeT, 4TO 
CBepTKY BTOpOrO TeH30pa C TeH30pot~ PMMaHa MOmHO Bblpa3MTb 4epe3 
onep~Topw KosapMaHTHO~ npOM3BOAHO~. B.MTOre nony4aeM 

rrhCVaVb-VbVa)¢ =Vb V
0

(rraSbc¢-rrbSca¢-rrc s .. b ¢). /4/ 
no,qcTaBMB /4/ B /2/, npM,qeM K COOTHOWeHM~ 

b b! c 1 [ V Tba .. V V (rr 0 S 3 h¢)- 2'(rra'Vb¢-·rrbV 11 cp)l- L] Va¢• 

,r,qe 

Tab"" ~ (rraVb ¢+irb Va¢)+ V~(rraSbc¢+rrbSac¢)-gabL /5/ 

- CMMMeTpM4HWA TeH30p 3HeprMM-MMnyilbCa. 
no,qe~cTsyeM Ha narpaHmMaH onepaTopaMM 

D v - npOH3BOAHOA flM /4,5/: 

a 
A "'v v a M onepaTopoM 

aL a 
A L .. ---· A¢+ rr A 'V ¢ ~--~·l 

a¢ a 1o ·,[ .,~''CHHNI1 11;·1t. 

·.:t.-;. .... r 9 ( I 

E~':5/Wl0Tf~l·~ :~ 3 
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D I a .L D A. " D a L ab v ~"'-a·- v'P+rr vVa¢ + ---r-· Dvg 
¢ agan 

Bbi4WTa.A i113 nepeoro COOTHOWeHIII.A BTOpoe ill Y4111Tb1Ba.A, 4TO V a -

npOM3BOJibHOe BeKTOpHOe none, MOmHO noKa3aTb, 4TO 
c 1 

V ( rr S h ¢) - - ( rr V h ¢- rr h V ¢) +[ L] s h A- .. o . !6/ c a 2 a a a 'P 

TaKIIIM p6pa3oM, ecnill ¢- peweHIIIe ypasHeHill~ flarpaHma-3~nepa, 
TO 

" '\l Tab z 0, 171 

nony4eHHOe BblpameHille /5/ 0n.n TeH30pa 3Heprlllill-i11Mnynbca cornacy­
eTc.n c pe3YJibTaTaMill pa6oT 6 •

71. 

3. TEOPMH C B~CmHMH nPOM3BOAH~MM 

Teop111111 c s~cWMMill npoi113BOAH~Mill HMe~T ea~Hoe 3Ha4eHille /eM., 
Hanpii!Mep, /B-W/ /. nycTb narpaHmillaH 3aBi11CiiiT OT B~CWiiiX KOea­
pMaHTH~X npOi113BOAH~X: 

L-L(¢.¢,· ..... ¢,· ), rAe¢;"'v ¢· 
a 1 . "J••• "n a " 

npoH3BOAHa.A flarpaHma AaeTC.A B~pameHilleM /IV 

aL n k aL 
[L] ,. - + ~ (-1) V ... V ------a A- b.t "1 "k a A- • 

'~"' '~"'' "1 ··' 8 k 

BseA.R o6o3Ha4eHille: 
l'l ... hm n-m k a L 

11 ,. ~ (-1) v ... v -------- . k,.() II ] 11k a -J. ' 
'l'•b1"'bm"1'" 0 k 

ill npiiiMBH.A.A B~WeOn~caHH~~ MeTOA, nony4HM, 4TO CIIIMMeTpH4H~~ 
TeH30P 3Heprillill-i11Mnynbca, YAOBneTsop.n~~~~~~ ypasHeHH~ /7/, paseH 

n-1 i] .. ·ik 
., J. ~ ( 11 • • a• I ab "' 2 k..O 

i l"'i k 
A-;. • b+ 7T. •! "·:· . )+ 
'P 'J'"'k ''P 1 1"' 1 k 8 

n-1 i]"'ik il'"ik 
+ /1, c I ( rr • • a • S b c¢ ; i 1 ... i k + 11 

k..O 
S A-· ·)-b !lC'P ' j J • " 1 k 

- g abL • 

0TC~Aa np1-1 n =1 cneAyeT /5/. 

4. 0506WEHH~A TEH30~ 3AHWTEAHA 

PaccMoTpeHI-1e narpaHml-1aHOB 6onee o6~1-1x, 4eM 3~HWTe~HOBCKI-1~, 
no6y~AaeTC.A MHOriiiMI-1 npi114iiiHaMM /l 2-l 4/, 0TMeTMM, 4TO narpaH~MaH~ 
TaKOrO POAa npMBOA.RT K Ka4eCTBeHHOMY M3MeHeHill~ peWeHill~ ypaBHe-
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HM~ 3~HWTe~Ha. B~CWI-1e A06aBKM no TeH30py Kpi11BM3H~ B narpaHmMa­
He rpasiiiTa~iiiOHHOro non.n He no3son.n~T npiiiMeH.ATb TeopeMbl neHpoy-
3a-XoKi11Hra 0 HeM36emHOCTM KOJiJianca. no3TOMY eonpoc 0 cnpaBeAniii­
BOCTM 3TMX TeOpeM B paMKaX 6onee o6~e~ TeOpMM OCTaeTC.A OTKP~T~M. 

nycTb rpaBMTa~MOHH~~ narpaH~MaH eCTb CKan.ApHa.A $yHK~HR 
MeTpM4eCKOrO TeH30pa, TeH30pa PMMaHa M ero CBepTOK:, 

L "' L (gab ,R' R,.b 'R~bij ) • 

06o3Ha4iiiM TeH30P l.b.... 4epe3 X ah, a TeH30p _ilk - 4epe3 
b'. aRab a R·abij 

X" 'l, npiiiMeHRR M3nomeHH~~ swwe MeTOA 1-1 l-1cnonb3YR i113BeCTH~e an-
re6pai114eCKMe ill Aill$$epeH~I-1aJibH~e TOmAecTsa AfiR TeH30pa PiiiMaHa, 
a TaKme COOTHOWeHMe /3/, nony4MM TOmAeCTBO 

" '\l G ah,. 0 • 
1 2 

rAe Gab'" Gab + Gab + 
3~HWTe~Ha; 

3 1 
Gab- 2 gabL 

1 . aL . 
G nb"' ( R ab+ 'V a 'V b- gab 0 ) --· • a R~ 

2 .. 1 ij 
Gab= X'l Riajb- 2g,!V iVjX + 

- o6o6meHHW~ TeH30p 

1 i i 1 
+T(V,V Xib +VbV Xi,)- 2 oX,b; 

3 1 ·ijk 
Gab • 2 (X a 

0 .. {1," '\l • 
a 

·ijk 
Rhiik + x" 

i j j i 
R aijk ) + ( V V + V '\l ) X .,ijb 

llpill BbiBOAe Bblpax<eHI-1.A AflR G ,.b UbiJiO lllcnonb30BaHO paseHCTBO 
. i . i . ijk . ijk 

RaiXb -Rbi X, ,.2 (Xa Rbijk-Xb Raijk ), 

KOTOpOe MOmHO nony4i11Tb TeM me MeTOAOM, KOTOp~~ npMMeHeH npM 
BbiBOAe COOTHOWe.HiiiR /6/. 

Ecn«" L = L ( C abij), rAe C nbij - TeH30P KOH<!>OPMHOCi KPiiiBi113Hbl 
Ba~n.n, TO cneA TeH3opa 3C1HwTeeiHa paseH 

aL 
g"bG,b = ac:hii 

n L. Cabij- 2 

An.n n =4 i113 narpaHX<illaHa L - C abij C abij nony4aeM TeHT,OP 
Gab c HyneBbiM cneAOM/15/, An.n narpaH)\{illaHa L ,. R 2_ 4R JR a + 

b'' a + Rabij R" 'l nony4aeM G .. 0,4TO cornacyeTcR c/lo. 
MomHO AOKa3aTb, 4TO nony4eHH~R s~we TeH30p Gab cosnaAaeT 

C TeH30pOM 3AHWTe~Ha, B~BOAiiiM~M sapMa~iiiOHH~M MeTOAOM, 
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Bee nony4eHH~e B$We COOTHOWeHHR MOryT 6~Tb o6o6~eH~ Ha• 
cny4a~ OTnH4HOrO OT HYnR Kpy4eHHR. PaCCMOTp~M, HanpHMep, rpa­
BHTal.\1-!0HHbl~ narpaH>~HaH BHAa L "'L(R).Ae~cTByR KaK H paHbWe, npH­
AeM K cneAYIOI!-!eMY TO>:<AeCTBY: 

rAe 

" 1 . 
'V G ab .. ( -· T. J 

2 ta. 
ai i a i a_ a L 

R bj .. + Tba· Ri • + T ba.'V i 'V J -~ , aR 
i . ' 

Tab. ,.r~b -T~" - TeH3op Kpy4eHH.A/I7/. 

B 3aKnl04eHHe aBTOpbl Bblpa>KaiOT 6naroAaPHOCTb E.A.I1BaHosy", 
B.B.HecyepeHKO, 3.A.TarHpOBy, n.~H3HeBy, H.C.WaBOXHHO~ 3a o6-
CYlliAeHHe pe3ynbTaTOB pa60T~, KpHTH4eCKHe H CTHMynHpyiO~He 3aMe-
4aHHR. 
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nap6amOB B.M., ITeoHOBHq A.A., ITeCTOB A.B. P2-82-151 
0 ,IJ;H<p¢epeHu;HaJibHbiX TOJK,IJ;eCTDaX H 3aKOHaX COXpaHeHHH D TeOpHH 
llOJIH 

Ilpe,IJ;JIOllieHO npaBHJIO Db!BOp;a CHMMeTpHqHoro TeH30pa ::lHeprHH­
HMIIYJibCa H o6o6~ei-!HOrO TeH30pa 3HHWTeHHa, .[(oKasaHa ::lKBHBaJieH,T­
HOCTb npep;noJKeHI-roro crro·co6a H BapHau;IWHHoro MeTop;a fHJib6epTa. 
PaccMOTpeHo o6o6~eHHe Ha cnyqaii: reoMeTpHH PHMaHa-KapTaHa. 

Pa6oTa BbiiiOJIHeHa B ITa6opaTopHH TeopeTHqecKoii: ¢H3HICH OH5IH. 

npenpHHT 06beAHHeHHoro HHCTHTyTa RAePH~X HccneAOBaHHH. Ay6Ha 1982 

Barbashov B.}f., Leonovich.A.A., Pestov A.B. P2-82-151 
On Differential Identities and Laws of Conservation in the 
Field Theory 

A simple method for deriving the symmetric energy-momentum 
tensor is proposed, which uses the properties of covariant 
differentiation. By this method the symmetric energy-momentum 
tensor is obtained .for theories with higher-order derivatives 
and the Einstein generalized tensor for gravitational Lagran­
gians with arbitrary dependence on the curvature tensor. 

The investigation has been performed at tho Laboratory of 
the Theoretical Physics, JINR. 
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