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SUMMARY: 

As a result of some works/2 ,J,4/it follows,that the black 

hole has no scalar field outside it. The proofs are given under 

assumptions that a horizon does exist, the field is bounded on 

the horizon and outside it and the scalar field influences 

weakly the metric. Sp, the complete solutiQn of the problem 

seems to be absent to-day ( see 111). 

We would like to note that the scalar field influence on 

the metric can be rather essential. For, instance, some static 

solutions where the scalar field is present do not possess the 

horizon. This is the exact solution for point source of massless 

scalar field 161 , where the simplest generalization of Klein 

equation i~ used. Just the same property,has our particular 

numerical solution / 9/ for the point source of electrostatic 

and massless scalar fields, which has been found under condi-

tions )(..,l,t.: !,i ~Mf.. j >LG-1 = O,i >.-'-M.L ( here X,..,, is the 

gravitational constant, & - electrical charge, G- -scalar 

constant, IYv - the total mass of the system, 'Fi:= C. = 1), 

Basing on this solution we have constructed an equilibrium 

model of a body with dust-like matter, the radius of which 

( R..~ o, 9 xi; ) is leas than dimensions of the horizon ordinary 
C 

considered, and no singularity occurs. 

Here some more example of the solution without horizon 

is given. It is a numerical static solution to point source 

of the massive scalar field. The ordinary scalar Eq. (1) and 

parameter values (14) are used. The results are presented in 

the graph and Eqs. (15)-(17). 
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B nocne.11.Hee BpeMH 3Ha'IHTenbHbIH HHTepec Bbl3bIBaH>T 
npo6neMbl, CBH3aHHbie C rpaBHTal.l,HOHHbIM Ko.rinancoM. B PH -
.11.e pa6oT/J/paccMaTpHBaeTCH noee.11.e11nc pa3nlf'IJIOro po.11.a 
nonett B6nn3n CKOnnancnpoBaBillHX Ten, T.11. "4epHblX .IJ.blp". 
MHorne pacCMOTpeHHH CKanHpHbIX ITOJlCH npHBO.IJ.HT K BhlBO -
.11.Y, 'ITO B6J1H3H Ten, CKOJ1J1ancnpoBUBilllfX ITO.II. cn11ry1111p11y10 
noeepXHOCTb Illeapl.l,llHfJlb.II.a /TO'llleC, no.11. noecpxHOCTI, "ro
pH30HTa co6bITIIH" /. CKaJlH!)llble ITOJlH OTCYTCTUYJOT. B pa6o -
Te lieKeHUJTCHHi 2~ npe.u.nonmKeHHH,'ITO MeTpHKa CTau.noHap
Ha H o6na.u.acT ropH30HTOM. a cpn 3H4CCKIIC BCnlf'llfllbl Ha ropn-
30HTe H BHe ero orpaHH'leHbI,ITOJlY'ICIIO,'ITO CKa1111pnoe none 
/c Maccott/ BHe ropH30HTa BCI0.11.Y paBIIO nymo. )].nH CKan11p
HOro non11 ew6upanocb npocTettUJee o6o6menue ypaBHeHnH 
KnettHa- rop.11.oHa. 

B pa6oTe TeTn6ottMa/3/ npo6neMa paccMoTpena HecKonh
KO HHa<Je. B ycnoBHHX HeHcKa)l(eHHOH MCTpHKH Illeapu.rnnnh.11.a 
noKaJaHo, 'ITO KBaHToeanHoe cKan11pnoe none /c Maccott/ 
He B3aHMO.U.eHCTByeT C /KnaCCH'leCKHMH/ HCTO'IH~KaMH nonH, 
HaX0.11.HmHMHCH Ha ropHJOHTe. 

B pa6oTax Ilpattca/4/ H qeHJa/s/ YTBep)l(.11.aeTCH, 'ITO 
CTaTH'leCKOe CKanHpHoe none Ha ropH30HTe o6H3aTenbHO 
CHHrynHpHo. 3TOT BblB0.11. .11.0BOnhHO npo3pa<JeH, HO cnpaee.11.
nuB TOnhKO npH HanH'IHH MeTpHKH, 06na.11.aJOmett ro9n;oHTOM. 

C .11.pyroii CTOpOHbl, paCCMOTpeHHe _npattCOM 4 Ja.11.a'IH 
B HecT,aTH'leCKOH MeTpHKe npHBO.U.Hl: ~ BblB0.11.Y O TOM, 'ITO 
CKanHpHoe none KOHC'IHO ITO.II. ropH30HTOM H Ha ropH30HTe, 
HO BHeUJnee CKanHpHoe none y "qepHOH .11.blpbl" OTCYTCTByeT. I 

TaKHM o6pa30M, B npou.ecce Konnanca cKan11pHhIH 3ap11.11. 
CTaHOBHTCH 6eccne.II.HO / .11.nH ~HeUJHero Ha6mo.u.a TenH/ norpe -
6eHHblM e "'lepHOH .11.blpe". Ceii'laC Tpy,nHO OTpuu.aTh cnpa
ee,nnHBOCTh 3Toro BhIBO,na, HO cne,nyeT OTMeTHTh, 'ITO npu 
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paccMoTpeHHH 6hlno cnenaHo cttnhHoe npennono,KeHHe - o 
He 3HaYHTenbHOCTH BnHHHHH CKanHpHoro nonH Ha MeTpIIKY. B 
YaCTHOCTII, aBTOp nonb3OBancH conyTCTBYIOll{eH CIIHXPOHHOH 
CHCTeMOH OTCYeTa, '-ITO B npHCYTCTBHH nonH H Bell{eCTBa, 
B006ll{e roBOpH, HeBO3MO,KHO /3a HCKnIOYeHHeM cnyYaH 
nonHoii npocTpaHCTBeHHOH H3oTponttH/. hi 

KoncTpyKTHBHaH KpHTHKa naHa B cTaTbe M.A.MapKoBa, 
II yKa3aH nyTh pemeHHH npo6neMhI - 3TO nonHoe 

'AIIHaMHYeCKOe paccMOTpeHI1e. 3TOT nyTh noKa OCTaeTCH 
OTKpbITbIM. 

3necb XOTenoch 6bI 3aMeTHTh, '-ITO BmrnHHe CKanHpHoro 
rronH MO,KeT cyll{eCTBeHHbIM o6pa30M H3MeHHTb xapaKTep 
caMOH MeTpHKII, KaK 3TO Bil'AHO na,Ke Ha npIIMepe CTaTII
YecKoro paCCMOTpeHH~. PHn Il3BeCTHhlX CTaTHYeCKIIX pe
meHIIH co CKanHpHhl'M n9neM, HanpIIMep, He npIIBO'AIIT 
K o6pa30BaHIIIO IlOBepxHOCTII ropI13OHTa. TaKOBO pemeHile 
nnH TOYeYHOro HCTO'-IHIIKa CTaTIIYeCKOro CKa~~pHoro nonH, 
HaiineHHOe YeTBepTb BeKa HaJan <l>I1mepoM 6 

• Ha ocHoBe 
npocTeiimero 0606ll{eHI1H ypaBHemrn K.iJ:eiiHa nnH 6e3Macco
Boro nonH c noMOll{hIO YI1cnenHoro pemeHHH HaMII 6hrna 
nocTpoeHa 1 7

/ Monenb CTaTI1YeCKoro cqiepIIYeCKH-CIIMMe
TpIIYHOro TejJa C pacnpeneneHHbIMII IICTO'-IHIIKaMH 3neKTpH
'-leCKoro II CKanHpHoro rroneu H '.'nhrneBil'AHhIM" Bell{eCTBOM 

:! 
6e3 naBneHIIH pa3Mepa MeHbmero ( =0,9 Km/c ),YeM o6hlYHO 
06Cy,KnaeMhie pa3Mepbl noBepXHOCTII rOpH30HTa. B 3TOM 
pemeHHII TaK~e HeT roJ)Il3OHTa; HH MeTpIIKa, HII nonH, 
HII nnoTHOCTh BemecTBa ue IIMeIOT HHKaKHX · oco6enHocTeii 
BO BCeM npocTpaHCTBe. 

IlocKOJibKY CKanHpHoe none c MaCCOH ceronHH 6nH,Ke 
K peanbHOCTH, YeM rttnoTeTHYeCKOe 6e3MaCCOBOe, BO3HHKaeT 
Bonpoc o xapaKTepe MeTpHKH B 3TOM cnyyae. 3ToT Bonpoc 
MO,KeT npencTaBHTb HHTepec H BcnencTBHe noHBneHHH TaKoro 
pona noneu B e'AIIHOH TeOpHH cna6bIX H 3neKTpOMarHHTHbIX 
B3aHMoneiicTBHH /al.,. · 

3necb MhI npI1BeneM pe3ynhTaT YHcneHHoro pemenHH 
CHCTeMbI ypaBHeHHH 3iiHmTeHH8, /6e3 KOCMOJIOrHYeCKOro 
YneHa/ H np9cTeiimero 0006ll{eHHH ypaBHeHHH KneiiHa · 

2 2 -

( 6 /LC) ·· 
V 6 V + -~ cp = 4 rr I / l/ 

4 

) 

nn.sr cnyirnH ToqeqHoro HCTOl{HHKa cTaTHqecKoro cKanHpHoro 
nonH C Maccou µ . B IlIBapumHnh'AOBOH MeTpHKe, 

2 ,\ 2 2 2 2 2 v2 
ds =-e dr -r (d0 +sin 0difr )+ e dt, 

,\ = ,\(r}, v = v(r} , c = 1 , /2/ 

ypaBHeHHH 3iiHmTeiiHa HMeIOT BH'A (ti = I) 

,\, 1 - e 
,\ 

2 • 2 2 ,\ 
--+ = - Kcp, - Kµ cp e 

' r r 
/3/ 

,\ 
v' 1 - e , 2 2 2 ,\ 
-+ r 2 

= Kcp - Kµ cp e ' r 
/4/ 

v" v'-,\' 
-- + ---2 2r + 

'( , -.\ ,1 2 2 2 ,\ /5/ 
V V I=_ Kcp, _ Kµ cp e • 

4 

YpaBHeHHe CKanHpHoro nonH BHe HCTOl{HHKOB 3anHCbrnaeTCH 
c_neny10uiHM o6pa3oM: 

,, 2 v'-,\' , 2 ,\ cp + (, + ----)cp - µ cpe = 0, 161 

3necb IlITPHX O3HaqaeT npOH3BO'AHYIO no T , K -HbIOTOHOBa 
rpaBHTaUHOHHa.sr nocTO.fIHHaH, µ - Macca "cKan.srpHoro MeJo

Ha". 
IlpH ycnoBHH COOTBeTCTBHH pemeHHH C HbIOTOBblM npH-

v 2Km / I 
6nttmeHHeM (e = 1 - ~+ ... , r ➔ oo) MO,KHO nonyqHTh 9 

r 

nepBbIH HHTerpan B BHne 

,\ , 2 

e = (1 + .!:!:._J [ 1 + 
2 

22 2
00

23 V 
K m + 2 K µ f, cp r (2 + rv ') e d r 

T2 e V 

-1 
], 

/7/ . 

Jnecb m - Macca Been cttcTeMbI. 
YpaBHeHHH /3/ H /5/ IlO3BOnHIOT rronyqHTb B HameM 

cnyqae ell{e onHH nepBhIH HHTerpan: 
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,\ 2 v rv' 2 2 2 v . 
e = r e (1 - 2 ) [ 2 r -· r e -8 K In r + 

2 2 00 V 2 K'm -1 
+ 9 i< m - 4 f ( e - 1 + --) r dr ] 

r 

/8/ 

r 

AcHMilTOTHKa ·perneHHH npH r ➔ 00 H B npe,D;JI0)KeHHH e -µ., <<1 
HMeeT BH.n; / 9 I 

G 

cp = r(µr)Kn:P 

a (3 
exp ( - µ r + - + --;:;-z- + ... ) + . . . , 

r 2r 

2 2 
2 a = Km + 3 K .m µ , 

/9/ 

2 2 3 3 2 
2 µ (3 = K m +· 2 K m µ + 5 K m µ 

_,\ 2Km 2 /1 
e = 1 - --- + KG (- + ... ) exp ( -2 µ r 

r r 

2a ) - 2 Km µ ln µ r + -- + . . . + .. ., 
r 

/IO/ 

2 

V 
e = l -~ KG 1 

r - -2- ( ~ + • • • ) exp ( - 2 µ r 

/I I/ 
2a 

- 2 Km µ ln µ r + -r- + ... ) + ... , 

3.ll,eCb G - CKaJIHpHaH K0HCTaHTa. 

nJIH K0HTp0JIH npaBHJibH0CTH L!HCJieHH0r0 perneHHH no

Jie3H0 TaK)Ke 3HaTb xapaKTep aCHMilT0THKH npH r ➔ 0 . 
B pa6oTe /6/yTaep)K.ll,aeTcH, LtT0 oim coBirn.ll,aeT c acHMIFf

THKoii ,Il;JIH 6e3MaCCOBoro perneHHH, npHBe.ll,eHHOH B / 
6 

• 

O.!1,HaKo 3T0 CJIHlllK0M CHJibH0e YTBep)K.ll,eHHe. Ha caM0M 

)],eJie M0)KH0 BH.ll,eTb T0JibK0, LIT0 aCHMilT0THKa M0)KeT HMeTb 

BH.ll, CTeneHH0ro 3aK0Ha, KaK H B 6e3MaCCOBOM CJiyLtae, 

ev ·A a ( ' 0) . ,\ B b (b · 0) - ,1..' C r + ... a > , e = r + .•. > , yK 't' = -
r 

+ .... 

/12/ 

6 

l 
j 
1' 

IlpH 3T0M .n;m1 Il0CT0HHHblX BepHbl C00TH0llleHHH 

2 2 
a=C-1, b=l+C /13/ 

T.e. b- a t:2, auanorH''IH0 6e3M:aCCOBOMY CJIY,.IalO, H BMeTpH

Ke npH r ➔ O HMeeTCH cymecTBeHHaH oco6eHHOCTb. lITO )Ke 

KacaeTCH aeJIHLIHHbI nocToHHHbIX A, B, C, a, b, To, pa3yMe -

eTCH, 0Ha He. o6H3aHa coana,n;aTb C BeJIHLIHHOH nocT0HHHbIX 

B 6e3MaCCOBOM CJiyLtae H, K0He'IH0, 3aBHCHT OT MaCCbl /l. 

4Hcne1111oe perne11tte 3a.ll,aLtH 6hIJIO uatt.ll,eHo nptt cne.ll,y10-

IUHX 3HaLteHHHX napaMeTpoa: 

K (; 2 = K2 m 2 /1 
K /II 

/14/ 

T .e. 3Ha4eHHe CKaJIHPIIOH K0IICTaHTbl BhI6npaJIOCb .ll,0B0JibH0 

60JiblllHM. Pe3yJibTaTbl pCWCHHH CXCMaTH'ICCKH H306pa)KCHbl 

Ha pHCYHKe. cJ>yHKUHH e ,\ OT CB0HX 3HaLtellHH 11a npocTpaH-

-,\ ')Km 
CTBCHHOH 6eCKOHeLtHOCTH (c ~I-----) IlJiaBH0 paCTCT 

r 

H .ll,0CTHraeT MaKCHMyMa (c ,\"' 9,5) B6JIH3H "rpaBHTaUHOH-

11oro pa.ll,nyca" r = 2 Km:, T04Hec, npH r =2,1 Km. 3a_TeM 
g - 0 0Ha na.ll,aeT, nJiaBH0 ycTpeMJIHHCb K 11ymo npH r ➔ • IlpH 

3T0M 3HaLteHHe, paBH0e e.ll,HHHUe, cpyHKUHH C ,\ npHHHMaeT 
V • 

npH r "' 1,8 Km. cJ>yHKUHH e M0H0T0HHa, _paBHa HYJIIO npH 

r = 0 H e.ll,HHHUe Ha npocTpaHCTBeHHOH 6ecKoHeLtHOCTH •. CKa

JIHpHoe none .ll,0B0JibH0 MaJI0 Ha paccT0HHHHX' 60JiblllHX r 
- g 

/uanpHMep, npH r = 2,.1 Km , y K ¢, = 0,1 /, a Ha 

paccT0HHHHX, MeHblllHX rg , 6bICTpO nepexo.ll,HT Ha CB0IO 

aCHMilT0THKY B6JIH 3H r = 0 : 

..;-; cp = -(4 ± 0,02)/n -'-+ (3,3 ± 0,1), r ➔ 0, 
Km /15/ 

3.ll,eCb yKa3aHa T0LIH0CTb LIHCJieHHoro pacLteTa . 

IloBe.ll,eHHe MeTpHL!CCKHX cpyHKUHH B6JIH3H HaLtaJia K0op-

.ll,HHa T /H BilJJ0Tb )],0 r "" 1,2 Km/ HMCeT BH,Il 

,\ 
e = 

-5 . 17,0 ± 0,1 
3 .JO (-'-) ,, T _;_ 0, /16/ 

Km 
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V -7 T 15 ,0 ± 0, 1 
e = 7. JO (--) , r ➔ 0 . 

Km /17/ 

OTCIO,na BHJJ:HO, qTo Haii,neHHaH acHMilTOTHKa HMeeT qJOPMY 
/ 12/, / 13/. ,[(nH cpaaHeHHH npnae,neM aCHMilTOTHKY npn 
r ➔ 0 6e3Maccoaoro· cnyqaH (µ = 0,KG 2 = K 2 m

2
): 

, 
,- - r 

yKrp .;;-2,4ln - + 2,5; 
Km 

,\ r 6,9 
e ~ 0,034 (-) , 

Km 
V .J 

e = 0,006(.-') 
4

,9 
Km • 

Ha pncyHKe, TaK)Ke ,nnH cpaaHeHHH, nyHKTHpOM H306pa)KeHa 

qiyHKUHH e,\ ,nnH JToro 6e3Maccoaoro cnyqaH. 
TaKHM o6pa30M, B Haii,neHHOM qacT,,OM pell.leHHH TaK )Ke, 

KaK B 6e3MaCCOBOM perneHHH <l>nrnepa 61, ropH30HT OTCyT
CTByeT. 3TO eiue pa3 IlOJJ:TBep)K,naeT B03MO)KHOCTh cyiuec -
TBeHHoro H3MeHeHHH xapaKTepa MeTpHKH no.n BnHHHHeM 
cKanHpHoro nonH. Hy)KHO JaMeTHTh, qTo npn aHann3e 6onee 
cno»rnoro o6o6iueHHH ypaaHeHHH KneiiHa - ypaaHeHHH a 
qiopMe IleHpoy3a / 101 ,nnH 6e3Maccoaoro nonH 

6 R 
(V V + __.,.. J ¢ = 0 

6 6 

,nnH 3a,naqn ; ToqeqHoM HCToqHnKe 6hmO Haii,neHO / J 
11 

o,nHo qacTHoe cTaTnqecKoe perneHne, o6na,naioiuee ropn-
30HTOM npn r = Km • B COOTBeTCTBHH C BhlBOJJ:OM qeii3a 
n Ilpaiica 3,nech cKanHpHoe none Ha ropn3oHTe cnHrynHpHo. 
Ho 3TO perneHHe OTHOCHTCH TOnhKO K CTporoMy COOTHO
llleHHIO KG 

2 = 3K 2 in 2
• 

IlpnHorny 6naro,napHOCTh npoqi. M .A.MapKoay 3a npe.n
no)KeHHYIO TeMy H IlOCTOHHHOe BHHMaHHe. 
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Iloae,neHHe MeTpnqecKHX qJYHKUHH II CKanHpHoio nonH 
,nnH ToqeqHoro HCToqHnKa nonH C Maccoii fl B 3aBHCHMOCTH 
OT rnaapurnnnh,noaoii pa,nHanhHoii Koop,nnHa Thi r ( c = t. = I) . 
IlOCKOilhKY M\CllITa6 JJ:OB0ilhHO MenKHH, Ha.no JaMeTHTb, 
qTo qiyHKUHH.~ e n e v o6paiuaIOTCH a HYflh TOflhKO npu r ~ n. 
a none ¢ - T0flhKO npn r ➔ "" • 
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