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Abstract 

Recently M.A.MarkoJ
1

/ considered the problem whether it. is 
possible to construct a closed world when some fields interacting 
with matter. are present. It is known, for instance , that electricci.Ily 
charged matter excludes the ·spherically symmetric closed world. But 
the situation is quite different in· the case of scalar field. First ofall, 
scalar "charge" does not conserve. In addition, the scalar field ·gives . 
a negative contribution to self mass of the SOI.-\rCe. 

Here we give an example when the closed. ~orld exists in -the 
presence of the dust which is a source of massless scalar ·field. 
The energy tensor is of the form 

l 
TIL" .. p UIL u v + --. v ¢ v ¢ 

4 17 ll,, v 
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- 'ij"'; g IL v V"¢ .V a ¢ 
.. 
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is the invariant 111ass. ,den~Ity. of the. dust, ¢: -scalar field, and 
the scalar field equation is · V a V a¢ =- 4 iT .i , j - is .the densitY~·of 
the field sources. We assume the homogeneity and isotropy of .tre 
.metric {see eq. (1) in co-moving· coordinates). Then the Sianchi 
identityvaTf=O gives j¢'=0 , from where ¢'=0 , i.e. ¢=¢(r) 
only. . · • :z 

Assuming rf = 2 ~ we get the solution of the Einstein eq.:.s(2), 
(3) in the form (1), (6), (7) for 'the closed world (Friedmann world). . 
(Its "synchronous" form is (9)). This solution .is nonsingular and den

'sitY P ·is positive af an acceptable times{when 11 ~ (o ,2';;. )) •. The . 
charge density j depends on time in accordance with charge non- . 
. conservation. 

By analogy one can believe thc~.t the closed world may exist 
in the presence of the scalar field with non-zero mass too. 



B rrocnenHee BpeMH B naTepaType /l/ o6cyllinaeTCH BOrrpoc 0 B03MOlli

HOCTa IIOCTpOeHaH 3aKphiTOrO :Mapa rrpa Hanati:aa pa3na'IHhiX rronefi:, B3aa

Moneil:CTBYIOIUaX C BeiUeCTBOM, l13BeCTH0 1 HarrpaMep, 'ITO rrpacyTCTBae aneK

Tpa'leCKOrO 3apnna npengTCTByeT o6pa30BaHaiO 3aMKHYTOM KOHcPUrypauau, 

· B cnyqae · cKannpHoro nonn caTyauun KopeHHhiM o6pa3oM oTna'IHa rrpelline 
'• 

BCero H3-3a OTCyTCTBHH 3aKOHa COXpaHeHaH COOTBeTCTBYIOIUero 3apnna, 

KpoMe Toro, cKannpHoe none naeT oTpauaTenbHhitl: BKnan B co6cTBeHHY~,·· 

Macey aCTO'IHHKa, f109TOMY MOlliHO HaneHTbCH1 'ITO CKanHpi,IOe none He 6y-. 
neT npennTCTBOBaTb o6pa3oBaHaxo 3aMKHyToro Mnpa. Hullie noCTpoeH ixpa-

Mep TaKoro 3aMKHyToro Mapa npu Hana'laa nhxneBanHoro BemecTBa (6e3 

naBneHun) a ·cKannp,Horo 6e3MaccoBoro nann. 

3necb 

MaTepuanbHhiM TeH30p CHCTeMhi aMeeT Ban: 

417 T f.L v = 4 11 p u f.L u v. + V f.L ¢ V v ¢ 
l a 

-Zgf.LvV¢Va¢ • 

p -aHBapuaHTHaH nnOTHOCTb MaCChi BeiUeCTBa 1 ¢ - neil:CTBaTenb-

.Hoe cKanS'!pHoe none. YpaBHeHne nnn cKannpHoro nonn npaMeM B c!>opMe 

v av a ¢ - - 417 .i • 3necb -aHBapaaHTHaH nnOTHOCTb aCTO'IHaKO~ nong, 

EyneM C'laTaTb cacTeMy OTC'leTa conyTCTBYIOIUeil: BeiUeCTBY a aCK8Tb onHo

ponHOe u a3oTponHoe pemeHae ypaBHeHatl: 8tl:HwTeil:Ha. Torna MeTpaKa MO
. /2/ 

llieT 6hiTb 3anacaHa B Bane 



2 a[ 2 2 2R 2 2 2 y 2 
ds =-e dR +a 0 sin -(dO+ sin() dif; )]+e dr ·, 

. ao . 

a'"= a ( r ) , y = y ( r ) , R i ( 0 , TT a 
0 

) • 

To)Kl{~CTBO EbSIHKlf V Ta=O qpnao.nnT K cooTHOIIIelmJO .i cp '=0 a 1 

( 1 ) 

0 lf3 KOTO..., 

poro cne.nyeT cp '"" 0 • lllTpnx n TO'IKa osua'IaJOT rrponsao.nHbie no R n r • 

YpaaHeHnSI _8i1HIIITei1ua rrpnHnMaJOT ana 

-y • 2 
'BrrKp+ke cp 3 -y • 2 

+-e a 
4 

3 = =ijile 
0 

a ypaBHeHne l{nSI CKanSipHOI'O IIOnSI CTaHOBlfTCSI 

. 3 y • y 
rl. +(-a --)r1.=-4TTJ' e ~ 2 . 2 ~ . 

YpaaHeHne (31 MO)KeT 6biTb rrponHTerpnpoaauo B 
_'. 2 

exp( -2K J cp ~T ) 
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a 

(2) 

(3) 

o'( 4) 

)d~+C]. 
(5) 

OpnMeM nnSI ¢YHKUnn a ( r ) B!>Ipa)KeHne TaKoe )Ke, KaK a cnyqae cnuxpon

Hoi1 tflopMbl tPPlfllM8HOBCKOI'O 38H;pb!TOI'O MUpa C BeiiieCTBOM 6e3 l{aBneHUSI 

a 2 
e = 0- cos 71 ) , r = a 

0 
( 71 - sin 71 ) , 71 E (0, 2rr ). (6) 

Tor.na, uanO)KI!B ycnoano cooTaeTCTBUSI co cnyqaeM ct>pn.nMaHa: y = 0 rrpn 
8 cp.= 0 0 HaXOl{HM KOHCTallTy l!HTE:'. '"~1ip0B8HlfSI C = -;r- • 
a· 

0 
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Jlmi rrony'!eHH.II peliieHH.II OCTaeTC.II 9at:(aTb BenH'IHHY cp T8KHM 06-

pa30M 1 .'IT06b! lj:JyHKUH.II e y ue HMena oco6euuocTefi npH TJ (0, 2 17 ) 
£ . I ~. 

nnOTHOCTh M8CCbl .P- -OCTaBanaCh nonOlKHTenhHOH, TionOlKHM 1 HanpHMep 1 

cp = a Toraa H3 (5) H (2) nonyqaeM:· 
2yl< 

y 
e 

l+ 

877Kp = 

4 TJ 
l + 2 sin ____ r 

(7) 

TeM caMbiM o6bi'IHbie Tpe6oBaUH.II yaoBneTBopeHbi, fpaHH'IHbie no Bpe-

MeHH ,T TO'IKH TJ "': 0 HnH 217 ·) 1 K8K H B cnyqae <flpHaMaHa 1 .IIBn.IIJOT-

C.II oco6bil.m. 

l1nTepecuo saMeTHTh 1 'ITO nony'IaiOrneec.II saech Bbipa»<emre ann .nnoT-

HOCTH HCTO'IHHKOB CKan.IIp!IOI'O non.II 

4 TJ 
2sin 2 -l 

. 8 TJ 

-I 
j = (32 77VK a ~ ) (8) 

SID-
2 

6 .4TJ l 
0 parnaeTC.II B Hynh B MOMeUTbl BpeMeHH 1 rae SID - = - , H M9H.II9T B ST.H . 

2 2 
MOMeHTb{ 3H8K, TaKOH pesynhT8T BUOnHe COOTB9TCTByeT OTCYTCTBH!O 38KO-. 
ua coxpaneHH.II sap.II.Qa an.11 CKan.IIpHoro non.II, Mo»<uo AYM8Th 1 'ITO cKan.IIp-

uoe none c Maccoii TaK»<e ue 6yaeT. nperr9:TCTBOB8Th o6pasoBaUHIO saKpbiTO-

I'O MHpa, 

Tiony'leuuoe pernenHe (6) 1 (7) MO»<eT 

lj:JopMe nyTeM nepexoaa K HOBOMY BpeMeHH 1 

MeTpHKa ( 1 ) npHHHMaeT BRa 

6b!Th npHBeaeHO K CHHXpOHHOH 

2 8:J(l .4TJ t = a -sm -
0 2 

2 

2 ( t )[ ·2 ds =-4 l- -·- dR 
· Sa!! 

0 

2 2R 2 2 2 2 
+a 0 sin -(dO +sin Odl{! )] +dt. (g.) 

a 
0 

TipHHorny 6naroaapuocTb npolj:J. M.A. MapKoBy sa CTnMynHpyiOliiHe o6-

cy»<aeHH.II, 
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