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>e)J;HHeHHOI'O HHCTHTyTa gp;epHbiX 

CCJiep;osaHHH 

, 06be)lHHeHHOrO HHCTHTyTa .ll)lepHbiX 

TC.II caMOCTO.IITeJibHbiMH· ny6JIHKaUH.IIMH. 

HH co cr. 4 Ycraaa OIUIIf. 0TJIH"'He 

KJl!O"'aeTC.II B TOM, 'ITO TeKCT npenpHHTa 

1aen:eH B KaKOM~JIH6o Hay"'HOM *YPHane 

IHp;eKcaQHH 

moHHpoaaHHbie ny6nHKaUHH O.H:JIIf HMe!OT 

•BYIO HyMepaUHJO,COCTaBJI.IIlOIUYlO nocnen:-

iyKBeHHbiH - MO)KeT 6biTb npen:craBJieH 

: .113blKe; 

KOM .113biKe; 

·c.11 Ha pyccKoM H aHrJIHHCKOM .113biKax. 

<oTOpbie pacCbiJlaJOTC.II TOJlbKO B CTpaHbi

HH.[(eKCOB He HMeJOT. 

fKBeHHbiM o6o3Ha"'eHHeM, onpen:en.ReT 

wit ny6nHKaUHH. Ilepe'leHb reM111:1f~.C:KHX.~·~····-· 
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Summary 

The behaviour of various fields in the process of collapse is 

rather much discussed (cf. [1] and cit.lit.) as the problem of 

gravitational.collapse is very intriguing now. Particularly, the 

scalar field comes into question. From th~ work by Price [ 2] , for 

instance, a conclusion is drawn that the scalar field can be pre

sent below the horizon and is absent beyond it. This result has 

been achieved under the very essential assumption of negligible 

small back effect of the scalar field on the metric. It was often 

empha.sized that this assumption can be nonvalid [ 1,3 ]. 

Nevertheless,we have succeeded here 1n deriving the exact 

static solution. to the. Einstein equations with cosmological term, 

which is rather consistent with the conclusion about absence of 

the scalar field. Note, that the horizon is absent in our solution. 

This is quite·reasonable as the solution corresponds to a model of 

the body of a radius larger than 3~m/c2 , which is filled in with 

a dustlike matter without pressure, with the sources of scalar 

massless field and with the scalar field-itself. Outside the body 

only the gravitational field (3) is present. We, of course, avoid 

the interpretation of classical exterior solution of the Schwarz

schild problem (3) at long distances.The simplest generalization 

of equation for the scalar massless fi~ld (8). is employed. The 

solution is obtained by using a small addition to the solution (4) 

of the corresponding interior Schwarzschild problem which repre

sents the stati~ dustlike body of a radius larger than 3 ~c2 

(eq.(4'), 1\.(/(.1/9). Our solution is given by eqs.(4', 16-19) and 

schematically by graph. The interior solution has no singularities. 
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B CBHSH C WHpoKO 06c~eMHM BOnpoCOM 0 noBe~eHHH pa&nn~X 

nOHel ~ nponecce xoAnanca ueo~oxpaTHo paccMBTpHBanocL noBe~eHHe 
CRBJIR:pHoro noJI.Il ( CM. o6SOp!l H JmTepaTYJ>Y Iii/) • PaCCMOTpeHHe. . 

llpifica/2f UpHBO,IJ;I!T K SaKJIVIeHHD, 'iTO CKaJI.IlpHOe noJie MOJJteT HaJCO

~TLCR no~ noBepxHOCTLD ropHSOHTa, HO OTCYTCTByeT BHe ee. BHBO~ 

6HJI nanyqeH npH CHJIDHOM npe~OHOJiteHHH - 0 HeSHa~TeJibHOCTH o6paT

HOrO BJIHRHHR cxangpuoro nOJI.Il Ha MeTpnxy, xoTR aTo coBceM He o'le

B~r/3/. TeM He MeHee HaM y~ocL B part.KaX J<ocMOJiornqecKHX -ypaB

ueHd S!HmTelbia nOJIYllHTL roquoe cTaTHtiecxo~ peweime, nepeKJinJ<im

!lleeCR C BHBO~OM 06 OTCYTCTBHH BHelllHero CKaJIRJlHOro· noJI.Il. flpaB~, 

B 9TOM peweHHR rOPHSOHTa HeT, 'ITo ecTeCTBeHHO, DOCKOJibKy OHO 

COOTBeTCTByeT MO~CJIB TeJia C ~COM, 60JILII!HM 3x,{i.o sanOJIHeH-. 

· Horo ·nHJie~HM Be!lleCTBOM C HqTotiHHKaMH CKaJI.IlJlHOrO 6eSMaCCOBOro 

nOJI.Il H caMKM CKaJIRpHHM noJieM; BHe TeJia HMeeTCR TOJibHO rpaBHTanROH

HOe nMe. PasYMeeTcR, lr':H oTBJiexaeMcR oT HHTepnpeTanim KJiaccriecxo-· 

ro ·BHeWHero peweHHR (3) Ha 6oJILnmx paccTORHHRX. 

HanOMHHM, 'ITO .D.1IIl ypaBHemrll 3ihmJTeba 

Gv J1.0>~ o ··TY 
f' ""!'"LL Or = -~Jf~ r- J. 

(I) 

a~ecL A - KOCMMOrHtiecKaR nocT6JnmM, ><.. -HLmoHoBa rpaBHTanHOH

urui nOCT~RHHM, .C.: i t B CTaTHtieCKOI C~pH'leCKH-cHMMeTpHquoil MeT-

3 



~ -~- ,. 

pmte . >. . c . 

pis~~ -.e. dr'--:ri.(cl-e~r;.,to d.'l'l)+ev oU:.~ 
'· »=· >-.(r)) 'I= v(r) (2) 

.. 

· ·' MOX6T 6HTL llOJIY'i6HO pemeHJa:e, COOTBeTCTBynitee reJii KOHe"'mml:: pas

MepoB, sanoJIHeHHOMY IIWleBH.InmM BellleCTBOM 6es .u.aruxea:HJi~ ERe Te.na 
[, y . 
l T.r = 0) pemeHze 6Y;IteT -~en BJm 

. .!. 

ev =e.~>-= 1- .2xm..- Ar-
. ' - ,.... 3 . '(3) 

. BH6epeM .wm. BHyTpeaHero pemeHl'f:li {r'!O r;,) noile.i:teHKe. MeTpriecx~a (llymt-. y . . 
$m 't. = COk!-t • Tor;u.a BHYTpCHHee pemeHKe :HMeeT, mm . .·· 

A 1... . , y V(ro) Y0 :_3~ A 
e = 1.-Ar2.) e =e. =e =1.-v$io )·_f=~}<4> 

i !. . 
. i. - /3x.'fl1. )3 _/3 )3)C.Jn.. 

o-{"7rj -('i.o. ) (41) · 

s.D;ecL j .-:HHBap:HaHTHWI n.no~?_CTL Maces, A0 =lhc..t~.f.. 6es

pasMepaWI BeJmTUma. O'ieBH.Dllo, .wm · aeoco6eHHocTH BHYTpeaaero pe-
·-·· . . . ·.. . ·. ~ - "' . . 

. ,.meHWI ,IJ;O?TaTO'IHO llOJI.ODTL0<.A11 ~~S, O'l'Cil,l1,a ;lo>3>c..ttt,. 
lloDHTaeMCH TenepL BB6CTH BaiTPH Ten8.H6KO'l'Opoe He60HLmoe - . ' . 

cKaJJ.Ilpaoe 6esmccoBoe nOJie c ra:cTo'IHJI!K8Mii Ta.RHM o6pasoM, 'IT06u 

Baemaee pemeara:e (3) H "pasMep" . 10 . ocTaBaJI.ilcL npe:miiMil, a 

,,·.-- ·BayxpeHaee pemeara:e 6WJI.o 6JI.H3KKM (4). 
•" - MaT6PHaJI.LHuft TCH30p CRSJI.HpHOro nang BH6epeM B npocTelmel .. . . .; ' - .. 
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Y'paBH8HWI SIJmrreiHa IIpHHJIMiml'. BB,It: -
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.D;ec~o ELm~KH ~ T1 = 0 .u.aeT . .. . . ~ 
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CyMMa ypaBHemdl (6) H (7) np:HBO,IJ;H'l' K ypaBH6HK!l, KOTOpoe :HHTer-
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llOimTaeMCSI BBSCTR CKaJJJipHOe nOJie nyTeM CJie;cyDilero HSMeHeHRII pe

meHRII (4}: 

e~ = e,Yo + -j-( r) ~ 
'I . 

Hs YCJlOBWI HenpepimHOCTR e H ee npoHSBOJXHO:Ii Ha ~ll 

c~e~ Tpe6oBaHHR 1 

-j-(ro) = 0 J f {r;,) = 0. 

(I3} 

f{r) 

Hs yCJioBWI (I2}, KOTOpoMY pemeHHe (4},RoHe~o,y~oBneTBOpHeT, 6~eT 
O~eBHJU{O CJle~oBaTD Tp860BaHHe 

ro I . 

· .:2 A J r.2.(r.t;) rl 1 = o; 
,-, 0 

OTKY~ J r3 f{r) cir = 0. 
(] 

STRM Tpe6oBaHHriM y~oBneTpSieT, HanpRMep , ~ 

.J.(r-) = A (1.-9x!t.+1'tx 3- bXY); 
(I4} 

s~ecD .X = ~ , A - nocTOBHHSH, Ha KOTOPYIJ 6y~eT noJIY11eHo 

OrpaH~eHHe CBepxy. B CaMOM ~Me, OCT~HHe o6wmHe YCJlOB.HB "CDIH-
). 

llaHRJI" 6y1JYT aBTOMiTR~eCRR BHUO~eHH; MJi . e · B CIIL1Iy COOTHO-
t:L 

WSHRII (IQ} R MJI X 'f - B. CIIL1Iy yPaBHeH.HB (6}. 0JXHaKO CJle1JYeT 
. • . .. 11., 

y6e~TDCS1. B ecTeCTBeHHHX Tp860BaHRIIX no~O.DTe~HOCTH B~ J<'( H 

RHBapHaH'I'HO:Ii MOTHOCTR MaCCH .f . HeTpy,ltHO y6e~TDCS1 1 :ro .1Wi 

BHnO~eHHJI 8T.HX Tpe6oBaHH:Ii .I(OCTSTO~O. UOJIOZHTD • .3 ·. · 

~ ~ . ~~) 3~ Y0 ~ 
0 <A < - :t.- v:9Ao v ..iAo =e. ·--- ' .30 . . . 3 0 ) 

. . . . 1 
npR &TOM .I(Ono~HTMDHHX o~eH:d Ha. Ao , · IqlOMe Ao < 9 , He 

(I5) 

BOSHHRaeT. 
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HTax, noJIY11eHHoeBHyrpeHueepemeHxe BHr~T CJle~ o6pasoM: 

·-y ~o · { · · 2. · 3 r 'l) · r-
e = e. + A 1-'Bx +1lf X ~oX } X = ro . 

'Yo 
STa qiyBRI(JIJI MMO OT~tJaeTCSI OT e B CIIL1Iy (I5} R Toro, ~TO 
nOJIHHOM no M01JY~ He npeBHmaeT S){HHHIUlo ~KIUtll 

>. 
~ 

[ 1. -3Ae\:L(1-x)(3- Yx)] :L 

1~ -79Ao'x~+3Ai"Y~ x"&-xJ~ 

TOJte He C~HO O'l'~'J88TCSI OT SHa~eH.aa: 

). 3 )-i .%.)-i e. = (1.- Vf;;'o xJ.. = (1. -llr- · .. 

CRaJI.flpHoe nOJie BupameTCJI «<x>PMY~o:A . . 

(I6}·. 

(I?} 

. I i_ . ~ !. -,t -lvJ: _3~ L . )) .3 ::---. ~ )ljl-i 
K-'f = 3Ax (1-X) r;, .e. 7_1.-v'9AoX+3A.i V9AoX{1-x'J . 

·[@-i9.il;)~o+A~~-16~3+1l?x~-3A{3-YxJ3. <ra> 

O~eBK.llJio, &TO Bapazeuxe o6pa!i!aeTcJI B uy~ IIPR X= 0 K X := .1 
• 

a IIpH .ztPYI'ICC SH8~8HRIIX nOJIODTWHO • BlipazeH.He .1Wi MOTHOCTR 

~C.H y BHnHCHBaTD He 6y.I(er.!, · uo saMem, ~TO f. BcJUIY nOJiou

TMDHa K HHr.I(e He 06lJSDI8eTcH B HY~. TaRHM o6pasoM, BHJrpeHHee pe-
z ... , • • 

W8HH8 He KMeeT HHXaKHX OC?6eHHOCTe:A H r~o·"CmuTO" C BHemH.HM 

pemeuneM 6es C:KaJIJipHoro nOJIJI (3}. OcTaeica saMeTRTD, ~o MOT

HOCTD HCTO~B C:KaJIJipHOro nOJIJI 

. j =- i ~~~- = £ ~ .x(3-Yx). P>, cr
9
> 

J, lf '/;{ .} . . J 1J 3 I i-V%~~x:t+. .. - z{t.-v'§A)~+ .. J. 
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oelpantaeTc.fi B HyJID IIpH X- , a TB.Kllte np:a: . X = '{ , I')te MeHJieT 

cB01t :max. 

Ilpmmniy Cl.naro,wipHocT:r:. ~eccopy M.A. lvil.pRoBy sa npe~ozeH

HYD T8MY H llOCTO.fiHHOe BHHMaHHe. 
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Y CJIOBHH 06MeHa 

IlpenpHHTLI H coo6meHHll OHHH paccLinaJOTCll6ecnnaTHo, ua ocHoBe 
B3aHMHOrO 06MeHa~ YHHBepCHTeTeM·, HHCTHTyTaM, na6opaTOpHJII\4~ 
6H6JIHOTeKaM, Hayl.fHblM rpynnaM H OTJJ;eJibHLIM Yl.feHbiM 6onee 50 CTpaH. 

MLI OiKH.llaeM, l.fTO nonyqaTenu H3..'laHHii OHHH 6y.ayT caMH npOJIB· 
nJITb HHHUHa THBy B 6ecnna THOR TIOCLIJIKe fiYQJIHKaUHH B )l;y6uy. B nopJIJJ;Ke 
06MeHa TIPHHHMaJOTC.II HaYl.fHble KHHrH,. iKypuanLI, npenpHHTLI H HHOro. 
BH.lla ny6JIHKaUHH no TeMaTHKe·OHHH~ 

E.llHHCTBeHHLIH BH.ll ny6JIHKaUHH,KOTOpLIH HaM npHCLIJia Tb He CJieJJ;y· 
eT,- 3To petipHHTLI I OTTHCKH eTa Teii,. Y'Ke ony6nuxoBaHHLIX B. Hayl.fHLix 
'Kypuanax/. 

B PH.lle CJiyl.faeB MLI CaMH o6pamaeMC.II K fiOJIY'la TeJIJIM HaWHX H3.lla • 
HHH c npocL6oii 6ecnnaTHo npucnaTb HaM xaxue·nu6o KHHrH HnH 
BbinHCaTL .llJIJI Haweii PH6JIHOTeKH Hayl.fHbie 'KYpHaJibl, H3.llaJOIUHeCJI B HX 
cTpauax. 

0T~8JibHbi8 33Dp0Chl 

lf3.llaTeJILCKHH OT.lleJI e'KerO.llHO· BblfiOJIH.IIeT OKOJIO 3 000 OT.lleJibHbiX 
Janpocos Ha BLicwnxy · npenpHHTOB u coo6meuuii OHHH. B Taxux Ja
npocax cne.ayeT o6.113aTeJILHo yxa3biBaTb uu.aexc JanpawusaeMoro 
H3.llaHHJI. 

A~peca· 

IlHCLMa no .seeM sonpocaM o6MeHa ny6nuxaUHJIMH, a Tax)Ke Janpo-
cw Ha oT.aenbHble H3.llaHHJI cne.ayeT HanpaBJIJITb no a.apecy: 

101000 MOCI(8(), 
FAaBHbtil not~111aM111, n/JI 79. 
H3oa1/leAbCKui1 o111c)eA 
06"beOUHeHHOZO UHC1/IU111Y111a 
JIOepHbiX UCCAeOoBaHUU. 

A.apec .z:IJIJI nocwnxu scex ny6JIHKauuii B nopJI.z:IKe o6Meua, a Tai()Ke 
.n;nR 6ecnnaTuoii no.z:~nucxu ua uayl.fHWe )Kypuanw: 

101000 MocKea, 
FAaBHblil not~1/laM111, n/JI 79. 
Hayt~Ho- 111eXHU'IecKaJI 6u6Auo~r~eKa 
06"beOUH€HHOZO UHC111U111Yirla 
JIOepHbiX UCCA€008aHUU. 


