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CrarH'IeCKHe "MaCCHBHbie" nonS! H noaepxHOCTb ropH30HTa 

1lOK838H8 HeCOBMeCTHMOCTb CTBTH'!eCKHX •MaCCHBHbiX" CKanSipHbiX H BeK

TOpHb!X noneil c noaepxHOCTblO ropH30HTa, '!ro yKa3biBaer Ha HeB03MO)K

HOCTb o5pa30B8HHSI "qepHbiX Jlblp" B npHCYTCTBHH TBKHX noneil, 

Pa5ora BbmonHeHa B na5oparopHH reopeTH'IeCKOil tPH3HKH 0115111. 

Coo6meHMe 06beAMHeHHOrO MHCT~TyTa HAepHNX MCCReAOBaHHM 

,l1;y6Ha 1976 

Isaev G.V. P2 - 10348 

Static Massive Fields and the Horizon Surface 

The static massive scalar and vector fields are 
proved to be incompatible with the horizon surface. It 
points out the impossibility of the "black holes" creation 
in the precense of such fields. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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0 1976 06-.ec)IIHf!HHWU IIHC•II•Y• .llc)epHWX IICCJtec)oeOHIIU,l{y6Ha 

B nocne)J.Hee BpeMJI B CBJI3H C B0306HOBneHHeM HHTCpeca 

K TaK Ha3biBaeMbiM "qepHbiM .IJ.blpaM" B nHTepaTypc pac

CMaTpHBanOCb BnHJIHHe pa3nH'"IHbiX ¢H3H'"IeCKHX noneu Ha 

xapaKTep KpHBH3Hbl npocTpaucTaa-apeMeHH. 06pamanoch 

BHHMaHHe Ha TO 06CTOJITenbCTBO, '"ITO npHCYTCTBHC CTaTH

'"leCKHX UeHTpanbHO-CHMMeTpH'"IHbiX CKaJI.HpHbiX "1-:l. HnH 

MaCCHBHblX BeK~OpHbiX/4.-6/ noneu HCKniO'"IaeT cymeCTBO

BaHHe c¢epbl ropH30HTa, TO ecTb cymecTaoaanue "4epuou 

.D.bipbi". B :non pa6oTe paccMoTpen npou3aonhHhJH /He

UeHTpanbHO-CHMMeTpH'"IHbiH/ CTaTH'"IeCKHH cnyqau. floKa-

3aHO, '"ITO H B 3TOM CJiyqae npHCYTCTBHe MaCCHBHbiX 

CKanJipHbiX H BeKTOpHbiX noneu HCKniO'"IaeT cymeCTBOBaHHe 

3aMKHYTOH noaepXHOCTH ropH30HTa, T .e. cymeCTBOBaHHe 

HeUeHTpanbHO-CHMMeTpH'"IHOH "4epHOH )J.blpbl". 3aMeTHM, 

'"ITO B cnyqae Konnanca 6ecKoHe'"IHoro uunuH.D.pa ropH30HT 

/He 3aMKHYTbiH/ OTCYTCTByeT y)l(e B '"IHCTO rpaBHTaUHOH

HOM /6e3 BHelliHHX noneu/ cnyqae · 7 1 , O.D.HaKo 3.D.ecb cy

mecTBeHHbiM ycnOBHeM HBnHeTC.!I HeorpaHH'"IeHHOCTh UHnHH.D.

pa, 4TO npe.D.cTaanseT co6ou a6cTpaKUHIO. 

YTaep)I(.LJ.eHue o HeB03MO)I(HOCTH cymecTaoaaHHJI 3aMK

HyTou llOBepXHOCTH ropH30HTa B npHCYTCTBHH MaCCHBHblX 

CKan.HpHbiX H BeKTOpHbiX fiOJieH HBn.HeTC.!I yKa3aHHeM Ha 

HeB03MO)I(HOCTb o6pa30BaHH.!I "qepHOH )J.blpbl" B pe3ynbTaTe 

rpaBHTaUHOHHOrO KOnnanca B npHCYTCTBHH COOTBeTCTByiO

mux noneu, O.D.HaKo .D.nJI cTpororo .D.OKa3aTenbCTBa nocne.D.

Hero Tpe6yeTCJI )J.HHaMH'"IeCKOe paCCMOTpeHHe /S/. 

MaTeMaTH'"IecKaH H.D.eH .D.OKa3aTenbCTBa 3aHMCTBoaana 

H3 pa60Tbl lieKeHlliTeHHa/ 9 /, O.IJ.HaKO pe3ynbTaT JIBnJieTCJI 

"3epKanbHbiM oTpa)l(eHHeM" BbiBO.LJ.a lieKeHlliT~H:na. B/9
/ 

yTaep)I(.LJ.aeTcJI: "qepnble .D.blphl" ne o6na.D.aiOT onpe.IJ.enen-
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HbiMH CTaTH';IeCKHMH BHeWHHMH nonJIMH.HJ ,D;OKa3aHHOrO 

HH:JKe cne.n.yeT: onpe.n.eneHHbie eTa TH"lfeCKHe noJIJI He o6na
,l],aiOT "qepHbiMH ,l1.blpaMH". 

HMeHHo, JJ;OKa:JKeM yTaep:JK.n.eHHe: 

B npOCTpaHCTBe C HeHyJieBbiM MaCCHBHbiM BeKTOpHbiM HJIH 

CKaJI.HpHbiM noneM OTCYTCTBYIOT 3aMKHYTbie nceB,l],OOC06eH
HOCTH * TKna "rOpH30HT". 

/rpeqecKHe HH,l],eKcbl npo6eraroT 3HalfeHHJI -0,1,2,3; naTHH
CKHe - 1 ,2,3/ 

JloKa3aTeJibCTBO: 

CAyt~au Maccuauozo eeKmopHozo noAJI 

1. )J.onyCTHM, "'TO cy~eCTByeT "ropHJOHT" - CTaTH

qecKaH JaMKHyTaJI .n.ayxrHnepnoaepxHOCTL, y,D;oarreTaopxw
ll.(aJI YCJIOBHIO 

dS dS 11 - 0, p. /1/ 

r,D;e dSJL - qeTblpexaeKTop, HanpaaneHHbiH 110 l.feTbipexuop

MaJIH K "ropHJOHTy" H nponopU.HOHaJibHbiH 3JieMeHTY nno
ll.(a,D;H. 

2. flyCTb BHe ropH30HTa CyiiieCTByeT CTaTH'IeCKOe BeK
TOpHOe none c MaccoH: 

B t 0, 
11 

F t 0. 
flV -

PaccMoTpHM Bbipa:JKeHHe 

P- f B FJlVdS ~~ fNvdS 
JL v v ' 

* llo.n. ncea,nooco6eHHOCTbiO noHHMaeTcJI TaKaJI noaepx
HOCTb, Ha KOTOpOH tlrnJH'IeCKHe /HJMepHMble/ CKaJI.Hpbl 
uecHHrynJipHbl. 
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r.n.e HHTerpan 6epeTCH no noaepxHOCTH "ropHJOHTa". B 
CTa THlfeCKOM CJiyqae dS =0, 1103TOMY 

k 0 
P = J N dSk . 

T.K. llpocTpaHCTBeHHaH qacTb MeTpHKH HMeeT JHaKoonpe

.n.eneHHYIO CHrHaTypy /-1, -1, -1/, cnpaae,l],JIHBO HepaBeH

CTBO KowH-liYHHKOBCKoro: 

(NkdSk )~:;. (NkNk )(dSk dSk ) . /2/ 

BenH'IHHa NkNk HBJIHeTCH <i>HJH'IeCKHM cKaJIHpoM I Nk
llpOH3Be,l1.eHHe noTeHIIHaJia Ha HanpH:lKeHHOCTb nOJIH/ H, 

cne.n.oaaTeJibHO, HeCHHrynHpHa Ha "ropH30HTe". Tor.n.a H3 

/1/ ~ H3 CTaTH'IHOCTH 3a,l1.a'IH (dS
0 

= 0) CJie,l],yeT, 'ITO 

dSk dS ""0, H c yqeTOM /2/ 

(Nk dS )2 
= 0 

k 

Ha "ropH30HTe"; cne.n.oaaTeJibHO, 

p ~0. /3/ 

lloKa:JKeM, 'ITO ycnoaHe /3/, T.e. uaJIH'IHe "ropH30HTa", 

acTyllaeT a llpOTHBope'IHe c ypaaueHHHMH aeKTopuoro no

JIH c MaccoH: H llpe.n.nono:JKeHHeM 2. YMHO:lKHM ypaaHeHHe 

BeKTOpHoro IIOJIH C MaCCOH 

1 a ( ;- fi1V) 2811 0 -- -:- v- g -m "' 
v~axv 

ua yCgB11 H llpOHHTerpHpyeM 110 aceH: llpocTpaucTBeHHo-

apeMeuuoH: o6nacTH BHe "ropH30HTa": 

A=J[B L(v.:g p11v )-m2 B allv-g ]d4x,..o. 
/1 a XV /1 

/4/ 

llpeo6pa3yH 11epBbiH qJieH B /4/, HMeeM /nocne HHTerpH

poaaHHH 110 'laCTHM H C yqeTOM TeopeMbl rayccaj: 

A=JB F 1111 dS -Jv!-:..grF 11vB +m
2 B B 11 )d

4
x ,.,0. /5/ 

f1 ll /). ,v 11 

1 ·n 
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l1Cll0Jlh3Y.II TO o6CTO.IITCJlhCTBO, 'iTO B CTaTH'-ICCKOM cny

qae 

Bll = (B<!,O,O,O) * , 

paCllHlllCM BTOpOH '-IJICH H3 /5/: 

II-fd4xv-::g goo [(-gij Bo,iBo,i)+m2(Bo)2]. /6/ 

a· 
Bhipa)I{CHHC (-g ij Bo,i B .J) ,.IIBJI.IIIOII.\CCC.II KBa.II:paTOM npocT-

paHCTBCHHoii 'iaCTH 'iCThlpCXBCKTOpa *~ llOJIO)I{HTCJlhHO 

onpe.II:eneuo. Cne.II:oBaTCJihHO, noJJ:hiHTerpaJihHOe Bhipa)I{CHHe 

B /6/ 3HaKoonpe.II:eneuo. TaKHM o6pa3oM, ecnu B0 I 0 
so,i f 0, TO II" 0, a 3Ha'iHT /H3 /5/ I H 1../0. nony'-ICHO npo

THBOpC'iHC C /3/, 'iTO H TpefioBaJIOCh .II:OKa3aTb. 

3aMCTHM, 'iTO npH noJiy'iCHHH BCKTOpHOrO nOTCHl.\HaJia 

cTaTH'iccKoro non» B BH.II:e B 11 = (B0
, 0, 0, 0), ucnonh3yeTc» 

ycnoBHe m I 0, TO ecTh .II:JI» 6e3MaccoBoro /3JICKTpoMar

HHTHoro/ noJI.II yTBCp)KJJ:CHHC 06 OTCYTCTBHH "ropH30HTa" 

HC HMCCT MCCTa. B UCHTpaJibHO- CHMMCTpH'iHOM cnyqae 

:no o6meu3BCCTHO /pelllCHHe Hop.II:CTpeMa- PeiiccHepa/. 

CAy<tau MaccueHo2o C1WAJIPH020 noAJI 

)].oKa 3a TCJlhC TBO BllOJIHC aHaJIOrH'iHO CJiy'iaiO BC KTOp

HOrO llOJl.ll. lloKa)I{CM, 'iTO ypaBHCHHC ropH30HTa BCTyflaCT 

B npOTHBOpC'iHC C ypaBHCHHCM CKaJI.IIpHOIO nOJI.II /6e3 

KOH$OpMH010 '{JICHa/. 

PaccMoTpHM Bhipa)l{eHHe 

p, = f (<I> • <I> , fL ) d s !1 tl_f I M fi d s fL , 

* llpH JJ:OKa3aTCJlhCTBC 3TOIO yTBCp:lK.II:CHHJI HCnOJih3y

CTCJI npCJJ:llOJIO)I{CHHC 06 HHBapHaHTHOCTH ypaBHCHHH Mac

CHBHOIO BCKTOpHOIO llOJl.ll OTHOCHTCJlhHO ofipall.\CHHJI Bpe

MCHH/9/. 
** B cTaTH'-ICCKOM cnyqae, BCJICJJ:CTBHC Toro, 'iTO 

sll =(B 0 ,0,0,0), B 0 npH npocTpaHCTBCHHhiX npeo6pa30BaHH

.IIX KOOpJJ:HHaT BC.II:CT ce6.11 KaK CKaJIJip H, COOTBCTCTBCHHO, 

Bo,i. KaK BCKTOp. 
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\ 
J 

r.II:e HHTerpan 6epeTC.II no rrosepxuocTH "ropH30HTa" /Ko

TOpbiH, no rrpe.II:ITOJIO)I{CHHIO, cymecTByeT/. B cTaTH'iCCKOM 

cnyqae dS o=O, TOr.II:a 

p , = f (<I> • <I> ,k 
k 

) dS k , f M dS k , 

k 2 k k 
(M dSk) :S (MkM )(dSkdS ) . 

Ha cTaTH'-ICCKOM 
k 

"ropH30HTe" dS kdS • 0, no"JTOMY 

P'= 0 /3 '; 

YMHO)I{HM ypaBHCHHC Kneiiua- rop.noHa B PHMaHOBOM npo

CTpaHCTBC i)O; 

1 a < . - 11'1 2 -- -- v -g g <I> ) + m <I> ~ 0 Vq rJX/1 ,II 

Ha y-g<J> /'iTOfihi nOJIY'iHTh KBa.II:paTH'iHhlC no nOJIIO Bhlpa)I{C

HHH/ H npOHHTerpupyeM no BCCH 'iCThlpCXOfiJiaCTH BHC "ro

pH30HTa": 

a - fl' 1 2 - 2 • f[<I>-.,.{y'-gg <I> )tm y-g<l> ldx:oO. a X fl , II 
/4'/ 

Ilpeo6pa3y.11 nepBwii qneu B /4'/ /nocne HHTerpupoBaHH» 

no 4aCT.IIM H C Y'-ICTOM TCOpCMhl raycca/, HMCCM 

J(<I>.<J> ,fl }dSil- fv'.=-gd\ [(-gllV <1>'!1 <l>'v )+m2<1>2l=0. 

I . II' /5'/ 

BTopoii HHTerpaJI B /5'/ B CTaTH'iCCKOM CJiyqae npuo6pe

TaCT BH.II:: 

II'~ f y·-:g d4x[(-gik<l>,i <l>•k )+m2<1>2]. /6'/ 

Bwpa)I{CHHe (- g ik <l>'i <1> ,k ) rrono)I{HTCJihHO orrpe.neneuo, 

7 



cneaosarenbHO, ace noawHTerpanbHOe awpa*eHHe B /6'/ 
3HaKoonpeaeneHo. Toraa B npHCYTCTBHH nom1 (<I> iO) HH

rerpan II· -10, a 3Ha4HT H3 /5 ·; H I '.f 0. Ilony4eHo nporH

sope4He c /3 ·I, 4TO H rpe6oaanocb aoKa3aTb. 

3aMeTHM, 4TO anH Moamtmu,HpOBRHHOrO ypaBHeHHH CKa
RHpHoro nonH ilLl 2: 

1 a - 11v 2 R - --(y-g g <I> )t-(m +-)<1>=0, 
,- axil ,v 6 v-g 

rae R- cKanHpHaH KPHBH3Ha, aoKa3arenbCTBo He npo-

xoaHT. ~eicTBHTenbHO, B JTOM cny4ae B noawHrerpanb

HOM Bb!pa*eHHH /6' I BMecro 4ReHa m 2 <1> 2 noHBHTCH Bhi

pa*eHHe (m2 + f)<I> 2 . HaiaeM aenH4HHY Rl 6: B3HB cnea or 

ypaBHeHHH 3HHWTeHHR 

R 11 - L o 11 R~ 8" k T 
11 

11 2 11 11 

rae T 11= m 2 <t> 2 - cnea reH3opa JHeprHH-HMnynhca MoaH

lPHUHpbaaHHoro CKanHpHoro nOJIH /l 2 ,, HMeeM 

R 4 
b =- j "km

2 
<1>2 

TaKHM o6pa3oM, noahiHTerpaJihHOe BhiPR*eHHe B /6 ·I 
nepecraer 6hiTh nono*HTeJihHO onpeaeneHHhiM, H, cneao
BaTeJihHO, CyrueCTBOBRHHe "ropH30HTa" He BJie4eT 3a co

OOH ro*aecraeaaoro o6parneHHH nonH a HYJih so seeM 

rrpocrpaHCTBe BHe "ropH30HTa". 

TaKHM o6pa3oM, MoaHllJHu,HpoaaHHoe cKaJIHpHoe none 

B llpHHli,Hne He HCKJII04aeT CyrueCTBOBRHHH noaepXHOCTH 

"ropH30HTa". 

B oTJIH4He or aeKropHoro nonH, rae 6hiJIO cyrnecraeH-
9' 

HhiM ycnOBHe ffi~ 0 /CM./ : /, aoKa3aTeJihCTBO anH CKaJIHp-

HOrO ITOJIH npoxoaHT H B 6e3MRCCOBOM CJiy4ae. Ilpaa,n;a, 

B 6e3MRCCOBOM CJiy4ae rrpe,n;ITOJlO*eHHe 06 orpaHH4eHHOCTH 

nOJIH Ha "ropH30HTe" OCJlO*HHeTCH TeM, 4TO <{l onpeae

neHO C T04HOCThlO AO a,n;,n;HTHBHOH HOCTOHHHOH, HO JTY 

ITOCTOHHHYID MO*HO o6paTHTb B HYJih, HOTpeOOBaB ,II;OITOJI

HHTeJihHO, 4T06hi <!>-. 0 Ha ITpOCTpaHCTBeHHOH 6eCKOHe4HO

CTH. 
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B 4JopMyJiax /5/ H /5 'J DO){ dS !1 llOHHMaeTCJI ,IJ;Byx

rHrrepnoaepxHOCTh, oxaaTLIBaw~afl qeTbipexo6nacTb BHe 

"ropH30HTa", TO eCTb 3TO "ropH30HT" H Iq)OCTpaHCTBeH

HO-BpeMeHHaH 6ecKoHe4HOCTh. Hpu AOKa3aTeJibCTBe ua

rerpan DO 6eCKOHe4HO y,naneHHOH llOBepXHOCTH C'IHTaJIC.H 

HC4e3aKHQHM. AnB JToro Heo6xo.n;uMo, '1To6w no,l{WHTer

peaJILHhie Bhlpa)KeHH.H a I B I· y6MBaJul aa 6ecKoHe4HOCTH 

6WCTpee, 4eM 1/r 2 
· 3TO YCJIOBHe BhliiOJIHeHO KaK ~m1 

MaCCHBHbiXB0 , <I>- +e-mr , TaK H ,II;JI.H 6e3MaCCOBbiX <I>- f-> 

--lf>·<l>~r\lcM/v I rroneii. 

l-13aecrHLie H3 JIHTeparypw npHMepbi corJiacyrorcJI c 

,l{OKa3aHHbiM YTBep)K,n;eHHeM. ~eHCTBHTeJibHO, B CJiy4ae IJ;eHT

pa.JibHOH CHMMeTpHH ,l{JIJI Ofibi'IHOrO CKaJIJipHoro ypaBHe

HH.H IIOJIY'IeHo o6~ee perneHHe Ill, B KOTOpOM "ropH30HT" 

OTCYTCTByeT. B CJiyqae MOJJ.H1f>HU.HpOBaHHOrO 6e3MaCCOBO

ro CKaJIHpHOro ypaBHeHHJI H3BeCTHO peWeHHe C "ropH30H

TOM" /rrpH cpHKCHpOBaHHOM COOTHOWeHHH Me)K,Ity CKa.JIJip

HhlM 3apJI,II;OM, MaCCOH HCTO'IHHKa H rpaBHTali,HOHHOH IIO
CTOJIHHOH/ /ll/ · 

)].OKa3a TeJibCTBO npoae,n;eHO He Ha OCHOBe TeOpHH 803-

MYrneHHH H, cne,n;oaareJILHo, cnpaae,n;nuao ttnB rrpoH3BO.Jih

Hhlx /He MaJibiX/ OTKJIOHeHHH OT ll,eHTpaJibHOH CHMMeTpHH. 

B 3aKJII04eHHe 6naro,n;ap10 P .A.AcaHOBa 3a IIOCTaHOBKy 

3a.ztaqu H MHoroqucneHHLie o6cy)K,l{eHHH, npocp. H. A. qepHu

Koaa 3a none3Hble 3aMe4aHHJI H rrpocp. }]..H.Iinoxuau,eaa 
1a BHHMaaue K pa6ore. 
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