


CneAYR 3HHWTeHHY, cTpyKTYPY npocTpaHCTB c pHMaHOBOH MeTpH
KOH H a6con~TH~M napannenH3MOM 6yAeM onHc~aaTb 4eTaepKOH aeK
TopH~x noneH h~, ll = 0,1 ,2,3, i = 0,1 ,2,3, KOTop~e o6paay~T 
~YHAaMeHTanbH~H TeH30p, K03~~H~HeHT~ CBR3HOCTH r:v H MeTpH-
4eCKHH TeHaop g,W B~palKa~TCR 4epea bf ·: 

(] (]' i i J 
r ,iv =hi all hv. 8,w = "iJ hjlhll. 

i 
rAe '1ij = diag ( 1 , -1 , -1 , -1) , hI' - KOBeKTOPH~e nonR, KOTOp~e 
onpeAenR~TCR KaK HOpMHPOBaHH~e MHHOP~ aenH4HH h~, bf h~ = 8:. 
TaK KaK r:V HeCHMMeTpH4H~ no HHlKHHM HHAeKCaM, TO TeH30p Kpy4e-

HHR K u = Tl (r u -ru ) H KoaeKTop KPY4eHHR K = Kuu, He paeH~ 
ID' ID' vp. " ,.. 

Hyn~. OnepaTop KOBapHaHTHoro AH~epeH~HpoeaHHR, KOTop~H aa
AaeTcR r,.:, = bf a p. hill. o6oaHa4HM 4epe3 v". 3aMe4aTenbHOe 06Uiee 
CBOHCTBO npocTpaHCTB C a6con~TH~M napannenH3MOM B~palKaeTCR 
TOlKAeCTBaMH 3HHWTeHHa llrl. OTC~Aa 3HHwTeHH a~een 111, 4TO H3 
BenH4HH h r, HX nepe~X H BTOP~X npOH3BOAH~X MOlKHO nocTpOHTb 
TeHaop Ep.r, KOTop~H YAOBneTeopReT ypaeHeHHRM 

/1/ 

TolKAeCTBeHHO. CooTBeTCTBeHHO 3TOMy 3HHWTeHH npeAnOlKHn ypaeHe
HHR Ep.r = 0 AnR aenH4HH bf. 

EcnH no aHanorHH c ypaaHeHHRMH 3HHWTeHHa 

Rp.r - tgp.r R •-K.Tp.r 

aanHcaTb ypaaHeHHR 

E"' • ts"', /2/ 

rAe t - nOCTORHHaR, TO /1/ ane4eT aa C060H paaeHCTBO 

v" s"' - 2K P. s"' • o . /3/ 

TeH30PHOe nones"'· nOpolKAaeMoe MaTepHeH, AOnlKHO YAOBneTBOPRTb 
3TOMY ycnoaH~, 4To6~ ypaaHeHHR /2/ 6~nH cornacoaaHH~MH. 

noKalKeM, 4TO B paMKax ~eKOBapHaHTHOrO BOnHOBOrO ypaaHe
HHR c~ecTayeT TeH30pHoe none sP.'. YAOBneTBOPR~ee /3/. BonHo
By~ ~YHK~H~ y YA06Ho npeACTaBHTb B BHAe nonHHOMa OT rpaCCMaHOB~X 
nepeMeHHbiX v4: · 

1 



2 

'P "' 'P (x, v) 
4 
~ _1_ ·'· val ap 
"' 'I' ••• v P=O pI ~ ••• ap 

/4/ 

TaK KaK va npeo6pasy~TCR no eeKTOPHOMY npeACTaeneH~~ o6~eKo
eap~aHTHOH rpynn~, To e pasnomeH~~ /4/ 1/l(x) -cKanRpHoe none, 
1/Ja (X) -KoBeKTOpHOe none ~ Aanee ~AYT aHT~C~MMeTpH4H~e KOBa: 
p~aHTH~e TeHsopHble nonR. CTpyKTypa eonHoeoro ypaeHeH~R onpeAe
nReTCR ~HBapHaHTH~M onepaTOpOM BHeWHero A~<!l<!lepeHLI~POBaHHR d:: vaa~: 

4 1 · a a 
d'l' (x, v) ,. I -

1 
p a[ 1/J 1 v 1 ••• v P. 

p=OP a 1 ~···ap 

B npocTpaHCTBe c a6con~TH~M napannen~3MOM eonHoeoe ypaeHeHHe, 
COBMeCTHOe C o6~HM np~HI..IHnOM OTHOC~TenbHOCTH, B~pamaeTCR C~CTe
MOH ll~HeHHbiX AH<Il<!lepeHI..I~anbHbiX ypaeHeHHH nepeoro nopRAKa (h = C= 1)': 

Da 1/Jaa - Da!/1 = mi/Ja ' 

a 
D 1/1 aaf3- Da 1/1 {3 + 0{31/1 a = m!/1 a{3 ' 

a 
D 1/1 t:J. - D 1/1 t:J. - Dt:J.!/1 - D 1/1 t:J. = m!/1 t:J. , 

aal-'p. a I-'lL fJ p.a IL at-' at-'lL 

0 vl/la{3p.- 0a 1/1{3p.v+ Df31/11Lva - Dp.l/lva{3= ml/la{3p.v 
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AnR t~ynbT~nneTa noneH /4/. B eonHoeoM ypaeHeH~~ D ==Va- K a, 
1

·.·,.) 

oa = gaa D • t1omHO noKa3aTb, 4TO C~CTeMa ypaeHeH~H /5; AOnycKa-
eT rpynny ~peo6pasoeaH~H, KOTOPble Kaca~TCR <I>YHKLIHH I/Ja

1 
••• a P (x) , 

He 3aTpar~BaR KOOPA~HaT. 0TC~Aa B~BOA~TCR TeH30p 

+ 
!6! 

K.C. 

npH B~nonHeH~H /5/ TeH30p /6/ YAOBneTBOpReT /3/. TaK~M o6pa30M, 
CHCTeMa ypaBHeHHH /2/, /5/, /6/ RBnReTCR COBMeCTHOH CHCTeMOH 
An!'! eenH4HH h~, I/Ja

1 
••• a , P = 0,1 ,2,3,4. 

<!lH3H4eCKaR HHTepnpeTBI..I~R BOnHOBOrO ypaeHeHHR /5/ B~TeKaeT 
H3 ero CBOHCTB C~MMeTpHH. BonHOBOe ypaBHeH~e OnHC~BaeT Cy~HOCTb, 
pa3nH4H~e COCTORHHR KOTOpOH npeACTaBnR~T C060H sapRmeHH~e nen-
TOH~, 4HCnO KOTOp~X paBHO 4eT~peM. TaKHM o6pa30M, yTBepm-
AaeTCR, 4TO HapRAY c nenToHaMH e, p., r AOnmeH cy~ecTeoeaTb 
e~e OAH~ ~ TonbKO OA~H B~A sapRmeHH~x nenToHoe. KaK HseecTHo, 
3TO npeACKa3aHHe MOmeT 6~Tb B 6nHmaHWeM 6yAy~eM npoeepeHO 
3KCnep~MeHTanbHO. 
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