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HeC~MMeTp~4HaH MeTp~Ka BBeAeHa 8 TeOp~~ nOnR 3~HWTe~HOM/ll 

bOPHOM ~ ItlHet>enbAoM 12/. C ~X T04K~ 3peHVlfl CnY4a~ 01MMeTp~4HO~ 
MeTp~K~, KOrAa HeT 3neKTpOMarH~THOrO nOnR, Tp~8~aneH. 

B AaHHO~ pa60Te paCCMOTpeHbl anre6pa~4eCK~e ~ A~$$epeH4~anb­

H~e C80~CTBa HeC~MMeTp~4HO~ MeTpHKH. YCTaHOBneHO, 4TO HeC~MMeT­
p~4Hafl MeTp~Ka XapaKTep~3yeTcR napo~ BeKTOpH~X ~ napo~ KOBeK­
TOpH~X none~, C8R3aHHWX ABYMR TO*AeCTBaM~. ECD~ 3T~ nonR paBH~, 

TO HeC~MMeTp~4I-1YtO MeTp~KY HaablBaeM rapMOH~l.jYCKO~. np~MepOM rap­
MOH~4eCKO~ MeTp~KH RBnfleTCR Jl~6aR MeTp~Ka, YAOBneTBOpfl~~aR ypaB­
HeH~RM DOpHa - ItlHet>enbAa. TeOp~R rapMOH~4eCKO~ MeTp~K~ MOmeT no­
cnym~Tb 6n~ma~W~M 0606~eH~eM TeOp~~ bOpHa - ItlHet>enbAa. 

AnrE6PAItlYECKItlE CBO~CTBA 'HECItlMMETPMYHO~ METPItlKItl 

HeC~MMeTp~4HaR MeTp~Ka Ha N-MepHOM MHOro06paa~~ aaAaeTCR teH­
aOpHblM nonex 

g ab ( x) dx a ® dx b • / 1/ 

npeAnonom~M, 4TO onpeAen~Tenb g MaTp~4W (g ab) He pa~eH Hyn~, 

~ 3aAaA~M TeH30pHOe none 
. a a-g mn (x) --m ®--n-' /2/

ax ~x 

nonarafl, 4TO 4~Cno ggmn paBHO anre6pa~4eCKOMY AonOnHeH~~ 3neMeH­
Ta gmn MaTp~4W (gab). np~ 3TOM onpeAen~Tenb ~ Ma~p~4w (gmn ) 
TaKme He paB~H HyntO ~ g~ = 1. TeH30pHoe ~one /2/ HaaWBaeTCR 06­
paTHWM K non~ /1/. B CBOtO 04epeAb, none /1/ HaaWBaeTCR 06paTHwM 
K nontO /2/. anR Baa~MHO 06paTH~x none~ 

- sn ~ n
g sb g =: U b = gbs gns /3/ 

n 
r ne 0b - C~MBon KpoHeKepa. 

0603Ha4~M 

1 1h ab "2 (g ab + g ba)' CPab =: "2(g ab g ba i. 
/4/ 

1 - -nm -mn 1 - mníimn -(g mn 
+ g _ gnm ), 

2 
), cp = 2 (g 

TaK 4TO 
-mn -mn - mn 

g ab =: h ab + cp ab' g =: h + cp /5/ 

VIa /5/ ~ /4/ cnenyor .paaeHcTBa
 
1 -sn - n s - sn - sn
 
2(gSb g + g bs g ) =: h sb h + epsb cp ,., ""'­

'~ãClnljje'tiHhJn RHCnrrvr I 
fU!~~!iWX H{:( ."~,llOUauutt 
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1 -sn -ns -sn -- sn 
2(gSb g - gbs g ) = h b s cp - cPbs h • /6/ 

nOACTaen~R C~Aa /3/, HaxoA~M 

-'sn - sn n /7/h sb	 h + cP sb cp = Ô b , 

-sn -sn 8.
h bs cP =, cp b s h • / / 

Ao6aen~~ K neeo~ ~ npaeo~ 4aCT~M paeeHCTea /8/ OAHO ~ TO me cna­
raeMoe h bs fisn. nonywaex 

- sn -'sn / /
h b s	 g = g bs h • 9 
OTc~Aa cnenyer , 4TO onpenena r eru- h ~ h

-
MaTp~4 (h ab) ~ (h

- ab 
) caa­

3aHbl paaeucr eOM 

hg = gh. /10/ 

003TOMY OH~ n~60 o6a paBHbl xyruo, n~60 o6a He, paeHbt uyruo , Mbt 6y­
AeM paCCMaTp~eaTb BTOPO~ cnY4a~. 

BeeAeM TeH30pHoe none 

mn a a 
h (x)-- 0 -- , /11/ 

ax m ax n 

06paTHoe K non~ 

h ab (x) dx 
a 

® dx 
b 

, /12/ 

~ paccMOTp~M TeH30pHoe none 

f ab (x) dx a 0 dx b, /13/ 

rAe 
mn /141f ab = h ab. - cPam h cPnb. 

np~MeH~~ C~Aa /8/ ~ /7/, nonY4aeM 
- sp -sp - sp P /15/f as h =: h as h _. cP as cP = {) a • 

CneAoeaTenbHo, none /13/ o6paTHo K non~ 

-mn a a
h	 (x)-- ®- /16/

m n 
ax ax 

OTMeT~M, HaKOHe4, 4TO 
mn mn /17/

gam h g bn =: f ab = g ma h g·.n b 

~ 4TO 

sb -sb /18/h	 = f as cP •. cP a s 

At-i<P<PEPEHUt-iAnbHbIE CBOVtCTBA HECt-iMMETPt-i4HOVt MATPt-iUbl 

YMHO)f(~M paae ac r ao /7/ Ha y'li! ~ npoA~<t><DepeH4~pyeM ero no 
xn.B pe3ynbTaTe nonY4~M 

Çan h sb) ~hsn + h sb a (~\ h' sn 
) +n 

1. 19/ 
+ (an' cP sb hil~ cj;sn + .p·sb an (~I ~'sn) == ab fui. 

TaK	 KaK no npaB~ny A~<D<DepeH4~poBaH~~ onpeAen~Tene~ 

dg =: gg pq dg == g (hp q dh +:l pq dA.)pq pq 'P 'Ppq' 

/20/ 
dg ggpq dg Pq g(h pq dh Pq + cP pq d~pq) • 

TO 
~ 1 ft'::I - sn .... sn /21/a b V! g I = "2VI g I (h abh sn + cP abcP sn ).
 

KpoMe Toro,
 
-'sn 1 - sn
 
h	 an h sb 2' h (a n h sb + as h nb ). 

1 -	 sn-;p sn an cP sb "2 cP (a n cP sb - as cP n b ). 

CneAoBaTenbHO, <t>opMyny /19/ MO)f(HO 3an~caTb e B~Ae 

(v'liTií sn 
) + v'illií sn 

[snb] cP bsan (Jjgj ~sn) +=:h b s a n 
/22/ 

1 --- sn )
+ -

2 
v' Ig I cP (a s cP n b + an cP bs + abcP sn • 

rAe [snb] - CKo6K~ Kp~cTo<t><t>en~ 

1 /23/l s n b] = "2 (a s 11:n b + an h s b - ab h sn ) 

Anfl TeH30pa h ab • 
B~pa)f(eH~e /22/ nOACKa3~eaeT, 4TO HaAo paCCMaTp~eaTb Koeap~aHT-

H~e npO~3eOAH~e co CB~3HOCTb~ Kp~CTo<t><t>en~ 

r ." I sm	 /24/ab = [a bs ] h . 

6YAeM o603Ha4aTb ~x Dp• Hanp~Mep, 
s ' s
 

Dp cP ab = ap cP ab - I p a I cP sb P b 1cP as •
 

/25/
 
- mn - mn m - sn n - ms
 

Dp cP == a p cP + I p s I cP + I p s 14> •
 

B 3T~X o603Ha4eH\o-1~X <!>opMyna /22/ 3an~C~BaeTC~ e B~Ae
 
1iI - sn ri -sn
 

hbsDn(V~Tlh ) = cPbsDn(VIT!cP ) +
 
/26/
1 ~ - sn 

+ '2 V 1 T I cP (D s cP nb + Dn cp bs + Db cP sn ). 
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06paT~MC~ Tenepb K paBeHCTBY /8/. YMHO*~M ero Ha v-'-r-' 
MeM Ko~ap~aHTHY~ A~BepreH4~~ Dn • B pe3ynbTaTe nony4~M 

rAe r - ~Kan~pHa~ ~YHK4~R, paBHa~ 

-1 
r == gh • 

~ B03b­

/27/ H a 

<l>a 

Ha 

== 

= 

/33/ HaxOA~M 

h as ep <I> b +sb 

h as epsb H b + 

TaK*e 

h ab 'lib, 

h ab O b • 
/37/ 

h bs D n(M4>sn ) == epbs Dn(/i;jil sn) + J(;)ç;sn DncPbs • 

BEKTOPHWE H KOBEKTOPHWE XAPAKTEPHCTHKH HECHMMETPH4HOA 
METPHKH 

/28/ 

J 
nOACTaBIl~~ nOCIleAHee ~3 paBeHCTB /37/ B nepBoe ~a paBeHCTB /33/, 
nonY4aeM 

'lia' == f ab H b - ep as h sb 0b. /38/ 

nOACTaBnR~ nepBoe ~a paBeHCTB /37/ so BTopoe ~a paBeHCTB /33/, 
nOIlY4aeM 

CornaCHO /26/ ~ /28~ BeKTOp~ O a == f ab <l> b - cP as h sb 'Pb • /39/ 

H,a == _1_ 0 (vHi{an),
vr;T n 

/29/ HaKOHe4, AIl~ cpaBHeHl-1R 
B CIleAY~l1\eM B~Ae: 

a aruuue« TO>l(AeCTSa /34/ ~ /35/ PRAOM 

~ «osekroou 
1 -mn

'lia ee 2cP (OacPmn + Dmç6n a 

<p a == vT~ D n ( v0TcP an ) 

-mn 
O a = h 0n cP am 

)
+ Dnep arn ' 

/31/ 

/30/ 

/32/ 

~ab v , + hab 0b.epab ",b
O a == H epba + 'V h b a 

b b a - ab - ab
'I' a = H h ba + <l> ç6b a' H == h 'li b + ep O b , 

Bexropu /29- 30/ ~ «oaexropa /31- 32/ 6YAeM Ha3blBaTb 
p~CT~KaM~ Hec~MMeTp~4Ho~ MeTp~K~. 

/40/ 

xapaxre­

h ab <I> Q == ep ab H b + O a •. 

OTC~.4a HaXOA~M 

cIleAY~I1\~M oõpaaoa caaaaaa 
b . b 

h ab H = ep ab <I> + 'I' a ' 

npyr c APyroM: 

/33/ 

fAPMOHH4ECKHE METPHKH 

PacnOIlO*~M xapaKTep~CT~K~ Hec~MMeTp~4Ho~ MeTp~K~ 

paTa: 

H <I> 

O 'P. 

B B~Ae 

/41/ 

KBaA­

b b 
'li a + G a == (H + <I> ) g ba­

'l' a - O a = g ab ( Hb _ <I> b). 

3aTeM c MOMO~b~ /3/ nony4aeM 

/34/ 

(H ::: 0, <I> = O) ~ (O == 0, 'li = O), 

a corIlaCHO /37-39/, 

ECIl~ ABe xapaKTep~CT~K~, Ile*al1\~e Ha OAHO~ 

Ta, paBH~ HYIl~, TO paBH~ HYIl~ ~ OCTaIlbH~e 

Ae~CTB~TeIlbHO, corIlaCHO /40/, 

CTopOHe 
ABe. 

3Toro 

/42/ 

KBaApa­

H a + <l>a == gab('Pb + 0b), 

- abg ('Pb 

<I> a = -gba('I'b - 0b)Ha _ 

T.e. 

___1.__ D ( J:I-:-"\'1­JGT n v \ r g an ) 

" 

+ Ob), 

/35/ 

l /44/ 

/43/ 

fiI- na
D n (v'l r I g ) = O.

~"'anDn(ylrlg ) = 0, 

OTC~Aa ~ npo~CXOA~T HaaBaH~e - rapMOH~4eCKa~ MeTp~Ka, nOCKOIlb­

(H = O, O = O) 
... (ep == 0, 'li = O).-+ 

ECIl~ Bce xapaKTep~CT~K~ /41/ paSH~ HYIl~, TO MeTp~KY Haa~Ba­

eM rapMOH~4eCKO~. Ha /35-36/ cIleAyeT, 4TO rapMOH~4eCKaR MeTp~­

Ka BnOIlHe xapaKTep~ayeTcR ypaBHeH~~M~ 

/~6/ KY ypaBHeH~~ /44/ aHaIlor~4H~ ypaBHeH~~M, KOTOp~M YAOBIleTBop~eT 

1 na) - ba C~MMeTp~~Ha~ MeTp~Ka ~ rapMOH~4eCK~X KoóPA~HaTax.g ( 'I' b - G b ).ilr\ Dn(Mi 
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METP~KA pOPHA-~H$EnbAA 

:."

B TeOpJ..1J..1 60pHa-~H$eIlbAa /2/ C4IHaeTCfI, 4TO	 I 

I
-,
j

cPab = aa cPb - a b cP a'	 /45/ I 

rAe cP&(x) - KoseKTOpHOe none. n03TOMY TeH30p 

DacPmn + DmcP na + DncPan = aacP mn + amcPna + ancPam /46/ I 
paseH HYIl~. CneAosaTenbHO, KoseKTOp /31/ paseH Hyn~. f 

YpasHeHJ..1f1 60pHa-~H$enbAa nOIlY4a~TCfI s peaynbTaTe SapbJ..1pOSa­
HJ..1f1 J..1HTerpana llj 

~ 1 NV = f VI g I dx ••• dx /47/ ! 
no cP a • npJ..1paSHJ..1Safl sapJ..1a4J..1~ HYJl~, nonvvae« 

- - ab
abvlg!cP = O. /48/ 

3TJ..1 ypasHeHJ..1f1 03Ha4a~T, 4TO seKTOp /30/ paseH HYJl~, nOCKOJlbKY 

1 n-:-i - an 1 lI::l - an 
-.-D n (v1T 1 cP ) = .--an (vi g I cP ) •	 /49/
JTTT	 VTTI 

~TaK, s TeOpJ..1J..1 50pHa-~H$eJlbAa 

'l' = o, <1l = o. /50/ 

CIleAosaTenbHO, MeTpJ..1Ka 60pHa-~H$enbAa f1BJlfleTCfI rapMOHJ..14eCKo~. 

B~BOA YPABHEH~A 60PHA-~H$EnbAA 

CornacHo /21/, sapJ..1a4J..1f1 J..1HTerpana /47/ npJ..1 ôhab o paSHa 

1 fj- - ab 1 N 
Ô V = /'~ v I g I cP ocP ab dx ••• dx • 

nOACTasIlflfl C~Aa /45/, nonY4aeM 

r:-, - ab 1 N
Ô V = - .r vi g I 1> ab <5 cP a dx • •• dx • 

TaK KaK
 

-vITI<pabab0cPa= ab(J!gIJ ab)ôcP a- ab(MiabocPa),
 

TO,_ oT6pac~safl nOSepXHOCTH~~ J..1HTerpan, nOnY4aeM 

/ 

sV = f ab (v'fgj "J> ab ) <5 cP a dx 1••• dx ~ 

OTC~Aa HenocpeACTseHHO cneAY~T ypasHeHJ..1f1 60pHa-~H~eIlbAa /48/. 

TEH30P 3HEPr~~-~MnYnbCA 3nEKTPOMArH~THoro non~ 

KaK J..1 S TeOp~J..1 6opHa-~H$enbAa, s 06~eM cnY4ae HeCJ..1MMeTpJ..14HO~ 

MeTpJ..1K~ nonaraeM, 4TO TeHaop 3HeprHH-HMnYJlbCa 3neKTpOMarH~THoro 

nonfl paseH 
6 

T ab = h ab _ y-; fi ab • 

Ero KosapHaHTHafl AVisepreH4HfI co C8f1aHOCTb~ /24/ B CJlY4ae rapMO­
HH4eCKO~ MeTpHKH pa8Ha Hyn~. 
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HET JU1 nPOEEJlOB 8 BAWEA Et1EJ1110TEKE? 

8bl MOlKeTe noJJy'IHTb no no'ITe nepe'IHCJJeHHble HHlKe KHHrH, 

ecnH OHM He 6blJJH 3aKa3aHbl paHee. 

TPYAW coae~aHHR no HccneAOBaHHRM B o5nacTM 
penRTHBHcTcxoH RACPHOH ~H3HKM. AY5Ha, 1982. 

TpyAY coee~aHHA no KOnneKTHBHYM MeToAaM 
ycxopCHHR. /1y6Ha, 1982. 

113,4-82-704 TPYAW IV llel!<JiyHaPOAHOH wt<om,z no HeihpoHHOH 
~H3HKC. /1y6Ha, 1982. 

llll-83-511 

A7-83-644 

Tpy~w cose~aHH~ no CHCTeMaM H MeTo~aM 
aHaflHTH4CCKHX B~4HCneHHH Ha 3BH H HX npHMeHeH~O 

B TeOpCTH4CCKOH ~H3HKe. /1y5Ha, 1982; 

I p. 75 K. 

3 p. 30 K. 

5 p. 00 K. 

2 p. 50 K. 

TPYAW Hel!<JiyHapOAHo~ WKonw-ceHHHapa no ~H3HKe 
TR>M<'!nblx Ho><oa. AnywTa, 1983. 6 p. 55 K. 

A2,13-83-689 

A13-84-63 

A2-84-366 

AI ,L-u;-jjj 

• A17-84-850 

AIO,ll-84-818 

114-85-851 

1111-85-791 
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TpyAW pa6o4ero coae~aHHR no npo5neMaM H3ny4CHHR 
H ACTCKTHpoaaHHR rpaBHTaUHOHHWK BOnH. /1y5Ha, 1983. 

TPYAW XI He*AYHapOAHoro CHMn03HyMa no 
AAepHoH 3neKTpOHHKe. 6paTHcnasa, 

4exocnoaaXHR, 1983. 

TpyAW 7 HeJO<AYHaPOAHoro coaeLQaiiHR no npo5neMaM 
XBaHTOBOH TCOpHH nonA. AnywTa, 1984. 

•PYAW Vll ne*AYHapoAHoro ceMHHapa no npofineMaM 
$H3HKH BbiCOXHX 3HeprHH. /1y5Ha, 1984. 

TpyAW W HeJO<AyHapOAHoro CHMnoaHyHa no Ha6paHHbiH 
npo5neMaH CTaTHCTH4CCKOH HCXaHHKH. jly5Ha,1984. 
/2 TOHa/ 

TpyAW V He,.AyHaPOAHoro coacLQaHHA no npo-
6neHaH HaTcHaTH4ecxoro HOACnHpoaaHHA, npo­
rpaMMHpoeaHHIO lot MaTeMaTH4eCKHM MeTOAlaM pewe­

HHR $H3H4CCKHX 3aAa4. 11Y6Ha, 1983 

TpyAW IX Bceco~3Horo coaeLQaHHA no ycxopHrenAH 
3apRlMCHHbiX 4aCTHU. /ty6Ha, 1984 /2 TOHa/ 

TpyAW He"'AYHaPOAHOH wxonw no crpyxType 
RApa, AnywTa, 1985. 

Tpyf\bl Hc)t(AYHapo,qHoro coeel.llatH1R no aHa.m--tTH4eCKHM 
B~4HCflCHHRM Ha JBM H HX npHMeHeHH~ B TCOpeTH4e­

CXOH $H3HKC. ay6Ha,1985. 
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3neKTpOHHKC. 11Y6Ha 1985. 

2 p. 00 K. 
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7 p. 75 K. 
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WaBOXHHa H.C. PZ-86-685 
HecHMMeTpHqHaH MeTpHKa B HenHHeHHOH TeopHH nonH 

PaCCMOTpeHbJ anre6paHqeCKHe H AH¢¢epeH~HaiTbHhle CBOHCTBa 
HeCHMMeTpHqHoH MeTpHKH, BBeAeHHOH B TeOpHID llORH 3HHWTeHHOM, 
a 3aTeM BopHoM H HH~eiThAOM. YcTaHoBneHo, qTo HeCHMMeTpHqHaH 
MeTpHKa xapaKTepH3yeTCH napoH BeKTOpHb~ H napoH KOBeKTOPHhlX 
noneH, CBH3aHHWX ABYMH TO~eCTBaMH. EcnH 3TH ilORH paBHhl Hynw, 
TO HeCHMMeTpHqHaH MeTpHKa Ha3bJBaeTCH rapMOHHqecKOH. llpHMepOM 
rapMOHHqeCKOH MeTpHKH HBRHeTCH nro6aH MeTpHKa, YAOBneTBOpHID~aH 

ypaBHeHHHM BopHa-HH~enhAa. TeopHH rapMoHHqecKoH MeTpHKH MO*eT 
noCITY*HTb CnH*allWHM o6o6~eHHeM TeopHH BopHa-HH~enbAa. 

Pa6oTa BblllOnHeHa B Jla6opaTopHH HAepHwx npo6neM OIUIH. 

fipenpHHT OfueJlMHeHHoro HHCTHTyYa .II,JlepHbiX HCCneJlOBaHHH. Jly6Ha 1986 

llepeBOA T.ID.~yM6paHc 

Shavokhina N.S. PZ-86-685 
Nonsymmetric Metric in Nonlinear Field Theory 

Algebraic and differential properties are considered of 
a nonsymmetric metric introduced·into field theory by Einstein 
and subsequently by Born and Infeld. It is shown that the non­
symmetric metric is characterized by a pair of vector and a 
a pair of covector fields connected by two identities. If the­
se fields are zero, the nonsymmetric metric is called harmo­
nic; an example is any metric obeying the Born-Infeld equati­
ons. The theory of harmonic metric may be considered as a di­
rect generalization of the Born-Infeld theory. 

The investigation has benn performed at the Laboratory 
of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1986 




