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PacCAtaTpHBaeTCH 8-MepHaH TeOpIDI 3mmrreii:Ha-Ma!<cBeJUla, Bl<JIIOqaro�aH Aeii:­
CTBHTeJU,H&Ie H MHHMbie no,o;npoCTpaHCTBa, B KOTOpoii: H3yqaeTCH 3BOnIOl.lHH 
ccpepHtleClCH CHMMe'rpHtmoro npOCTpaHC'l'Ba C 3JieKTPOMar.HHTHI,IM noneM H a.HTH­
Konnancupyro� o6'&eKTOB H3 IlblJleBH,ltl{OH: MaTepIDI. Haxo,I:(HTCH COOTHOUielllUI, 
ycrawmmmaro�He CBH3b 3aKOH0B 3BOJIIO� aHTHKOJIJI8IlCHpYIO� o6'&eKTOB 
(6em,xx H CepblX Ab1P) B p8.3JIHtlHl,IX IlOAIIpOCTpaHCTBax. HaJllltme TaKOH CBH3H 
npeAnaraercH KaK B03MO>KHOe npoHBJieHHe AOilOJlllHTeJU,HhIX H3Mepemra. . : 

Eight-dime:nsional Einstein-Maxwell theory with real and imaginary subspaces 
is considered, in which evolution of spherically symmetric space with electro­
magnetic field and anticollapsing objects from dust-like matter is studied. The 
connection of evolution laws for anticollapsing objects (white and grey holes) in 
different subspaces is detennined. It is proposed as possible manifestation of 
additional dime:nsions. 

1. Bseoenue

IlocrpoeeHe MHOroMepHblX BapHaHTOB TeOpHii IlOJIH, BKJII0qa10� B Ka­
qeCTBe oCHOBHoro rpasm�oHHoe, crano B Hacro�ee speMH OAJIHM H3 nonynHp-
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neuwHX Hanpasnemm uccn�OBBHHii B TeopHH OTHOCJITe.JILHOCTII H KOCMonornH. 
IlpH 3TOl\t llO.m3J"UleTCH umporoni cneKTp B03MO>KHOCTeA pewemm pa3JJH'lHbIX 
acrpO<)>H31NCCKHX H KOCAtonorHtlecKHX npot'SneM, BO qacro B03HHK8IOT H HOBbie, 
cne�(pll'IHblC Hl\'lemtO B l\'iHOfO!'t1epHbIX TeopWIX (HanpHl\lep, OO'&HCHeHHe ueaa-
6mo)'.(aeA'iOCTM Jl.ODOnHHTeJILHbIX H3MepeHHii, ClleKTp qaCTH!l H 'IJ.p.). MHo>KeCTBO 
npe)'.(nO>KCHHl>IX sapHSHTOB im:oroAtepHbIX reopHA, llpCACl'aBnCIUlbIX B .mrre­
paT)'pe 1 

-
3 >, B 60.JILWHBCTBe csoeA1 ,mJJHeTCH pa3Bm'HeAt noroco,qa Kany1'J,1-I<neA­

ua, B l(OTOpOAl l\1HOroAtepnoe npocrpaHCTBO-speAffl np�craBnHeTCH B Bl{,Ae DpOJI3-
B�ClmH (TononomqeCKoro) 06b1quoro 4-AtepHoro npocrpanCTsa-speMeHH 11 'IJ.O­
noJ1HHTeJILnoro npocrpaucma, s1<JII0qaro�ero neKOTopoe qucno npOCTp81ICTP.eH­
nonoAo6m,IX H3MepeHHA (CKpbITbIX, BHelIIHHX, KOl\maKTHq>JmHPOBaHm,IX). B ue­
J(OTOphIX MHOI'OMCpHbIX TCOpeTINCClQIX KOHCTpYJ{1'IDIX ll0BhlWCHHe pa3MepHOCTH 
npOH3BO'IJ.HTCH 6o.nee HeTpHJmSJU,Hbl.At 00pa30M, C oco6&IMH reoAteTpfft.lCCl<HMH 
cnoiiCTBaMH HOBbIX H3Atepemm, uanp1u1ep n 5-Mepuoii npoeJ<THBHon TeopHll 
llbtyrt(epa 4• 

5 >. 
ropa3'1J.O Atem.wee qucno pa6oT (CAt., uanpuMep pa6om 6-9 u m:1coTOpb1e 

CCblffi<H B IDDC) IlOCB.m.QCHO uccne'/1.0BaBHIO reopHA C '/1.0DOJJHHTe.JILHblMH Bpe"l\\CHH­
IlO'IJ.OOHbl.AUI paaMepuocrmm. Ilocne,IJ,HHe AtoryT cy!1'eCTBeHHbIM o6paaoAt H3Me­
HHTL rnooam,iryro CTpYJ<TYPY AmoroAtepnoro npoCTpattCTBeHHO-BpeAteimoro l\tHo­
roo6paaun. 

BMeCTe c TCM, B o6f1'en TeopHll onIOCHTe.JILHOCTH (OTO) HMeeTcH nanpaBneHue 
HCCJlt''IJ.OBaHHii, s KOTOpOM Heo5xowm.oCTL paccMOTpCHIUI MHOroMepHbIX npocT­
pan:cm B&ITeJ<aeT H3 caAtoA TeOpHH, a He ad hoc, KaK 3TO 'IJ.eJJaeTCJI B 00.JILIDHHCTBC 
l{aJIYJ.la-KneiiHoBCKH"t CXCM, I<Or,z:ta '/1.a>Ke ca.l\10 qHCJIO AODOJIIIHTeJILHbIX H3l\tepeauii 
}lBJlJieTCH Manoo6ocHOB8!llll>IA1. Peq1, ff'/1.eT O TeopHH paCWHpeHHLIX npocrpaHCTBC­
HO-BpCMCHHbIX l\UIOroo6pa3HA (!IBM), HBnHIO[J.lHXCH pe3YJILTaTOM nocrpoeHHH 
aHaJIIlffiqCCKoro llpO'IJ.omKCHWI l\leTpHK C rop.R30BT8l\UI co61:,J.THA (DCCB'IJ.OCHHrynHp­
Hbl.AlH noBepXHOCT.81\tH) • .IloBOJILHO HeTpBBH8.Jl&HOA npH 3TOM 0Ka3:&IB8eTCH IlO.Ka-
38HH8H BO AUIOI'HX pa6oTaX 1 o- 14) CBH31, TaKoro aHanHTHqCCKoro npo,a;OJI>KemDI
At.eTpm< OTO c ropH30HTaMH u pacumpeHHH cneIOiam.Holt TeopHll OTHOCHTen1>­
uocm (CTO) l)qepe3 CBeTOBoft 6ap:&ep<c. B o6omc cnyqamt BBe,a;e11He (a n.yqwe 
CK839.T& >>DOHBJleHHC«) MHOroMepHOro npOCTpattCTBa-BpeMeHH 0Ka3b1BReTCH Bec&Ma 
none3H&IM; H MO>KHO rOBOpHT&, 11TO T8KBM o6pa30Al y.t(aeTCH DOCTJ)OHT& C'IJ.HHOC 
corJiaCOBanHOC ormcaHHe MHOroo6pa3HH co51,rmii, CBSl38HHhlX Kal( c 6pa.t(HOHHbl1\UI 
( cy6nIOAUlH8.JILBLJMH) TaK H C TQXHOHHbIMU ( cynepnIOAIBBSJU,H&Il'rtH) 00'.bCKTaMR 
B pacWHpCHH.blX IlBM, pa3.t(enCHHblX ropB30HT81\UI Ha COBOKYJIHOCTb o5naCTeii 
(B03l\l0>KBO, OCCKOHetmyIO), B KOTopblX mteer MCCTO H3MCHCHRC Pa3nffqffI,1X (B 
06f1'CA1. cnyqae I<OAUIJICKCHl,IX) KOOp'IJ.HHaT. B TaKoii DOCTaJtOBKe rnooam,uoe npo­
Cl'paHCTBO-BpCAIH llpC'IJ.CT8BnHeTCH 8-Atepl!l:,I.Al I<OMDneKCHhIM, KOHKpeTHSH reo­
J\te'l'pHH KOToporo aaBBCHT OT pacnpe'/1.eJieHHH Mace u noneA. 

Merpmey pacwupeuaoro MHoroo6paa1m B 8-MepHOM sapuaHTe .MLI 6y'IJ.CA1. 
33DHCbmaT.& B cne,zcy10f1'eM BH;1J;e 

(A, B) = (1, 2, ... , 8) (I) 

u cqirran, KOOp'/1.HHaTbI K0Mnne1<cm,1.Am, cornaceo qe.My mo6oe co61,rme B rnooan.&­
HOAI npocrpaHCTBC-BpCMelm 6y'IJ.eT onpe_rten.HTLCH B<>Cel\U)IO I<OOp,t\llHBTai,m 
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npH'lel\l B .rteiiCTBHTeJ1fillOM H M.HHMOM IlOAnpocrpaHCTBax: 

ERc = (xRe,YRe> ZRe> tRe); Erm = (Xrm, Yrm, Zrm, tim). (3J 

Crre,izye-r HMeTl> B BH,Izy, tfJ,'O 8-M.epuoCTl> IIBM nomwaercH B TaKOM nowco.I.le 
JIHl.lll, a rno6am,aoM CMIJICne, u mo6oii: KOHKperm,m Ha6mOAarem, l\lO>Ker q>HKCH­
p0B8TI, (H3MepHTl>) TOJI&KO KaKHe-n1160 qeTbipe I<OOp,l(HHaThI: n1160 qeThJpe AeH­
CTBHTen&HhlX o6bl1lllbIM o6pa30M AIDI co6hrmii:, Haxo.r(�XCH B o6naCTH, HeOT­
.rteJieHHOH HHKSKHMH ropH30HT�, JIH6o MHHMhie I<Oop�aTbI, npHIIHCbmaeMLIC 
co6bITIUIM 38 ropH30HTOl\l, KOTOpbie AnH ynoMHHyroro Ha6moAaTeJIH HBnHJOTCH: 
He,rtocrynm,IMH. Pa3MepHOCTI, npocrpaHCTBa-BpeJ\leHH paBHyIO BOC&MH H ero KOM­
lUleKcuyro CTpyx<TYPY Tpe6yeT npmnnm ĐHBapHallTHOCTH co6hrmit B OTO npH 
HeOOXOAJ{MOCTH yqem acero MHoroo6pa3HH cl>H3HqeC'IQfX HBJieHHH, npoHCXO.WWV,IX 
I<81{ C 6pa.rtHOllaMH TaK H C TIIXHOHaMH B pa3JJHtlHblX oonacrmc IIBM. 

re0Merp1Necm rno6am.Hoe l\utoroo6p83He MO>Ker 6hIT& npeAcraaneuo Kat< 
npOH3Be,l(eHHe 4-Mepm,ix pHMaHOBblX no�OCTpaHCTB 

(4) 

TorAa R�w uanpHMep, ecr& mruil> HeKOTOpaH mnepIJJioc1<ocT& (rnnepn0Bepx-
11ocr1,) B 000,eMJIIO�eM 8-MepHOM MHoroo6p83HH 14- 1 6>.

B pacumpemu.,ix IlBM, KaK H3BecTHo, B03MO>l<H1>I nepeA1e�emm q>H3H'lecKHX 
061:,eicros (npo6m,ix Ten no reo,rteauqecrom, Konnancupy10lllHX H aHTHKOJUiancn:­
pyro� TeJI qepe3 ropH30HThI)17• 18', KOTOphIM B paMI<ax HaCTO�eii: mrrepnpe­
TaqHH COOTBeTCBTYeT ,rtBH>Kemle Me>K.izy pa3JIH'IHbll\UI H3Mepemml\lH (.rteiiCTBHTem,­
Hl,IM H MHHMblM IlO.rtflPOCTpaHCTBSMH). ,lq,yrHMH CJIOBaMH, ,rtOilOJIHH'l'en&Hhie (AlHH­
Mbie) H3Mepemm 6epyr Hat1ano Ha ropH30HT8X, H s· 3TOH CBH3H, He HapywaIOT 
HHl<aKHX cl>H3H'leCIOIX 3aKOH0B nOKaJI&HO npH mo6blX MaCWTB6ax. Crre,rtOBaTeJlbHO, 
>>nyrHMH<C I( ,a;onommreJI&HbIM p83MepHOCTHM MOryT CJIY>KHTI, OUbeKThl H HBneHIDI,
B KOTOpblX HMeIOT l\leCTo o6p830BaHHe ropH30HT0B co6hITHH H B03MO>KHO nepecc­
qeHHe mc KaKHMH-JIH6o Tena.MH: qepHbie u 6enhte ,ltblphI (tl.U u S.I(), ycKopeHHOC
]l;BH>KeHHe, 3neMeHTapHbte qacrmu,1 B >>CHJI&HOii<c rpasm� H .rtP· TaKaH cne­
�cpm<a ,a;onommTen&Hl>IX p83MepHOCTCH npĐBO,rtHT K TOMY' qTQ OHll l\lOryT 6bl1'b
o6HapymeHbI JIHW& KOCBeHllblM o6pa30M, C HCil0JI&30B8llliel\1. Bblllleyxa38HHbIX
HBJieHHH.

B uacro�e:u: pa6oTe MbI, pa3BHBaH KaqeC'l'BeHHhie coo6pa>1<emm Tal<0ro po;:i;a, 
npeAcTasnemn,1e B pH,rte npeAhJAYI:QHX ny6JIHKa� 1 3 • 14• 1 6', paccMOTpHl\t aapu-
3HT Teopim, BKJIIOtJaIOil.leH rpasHTa�OHHOe H 3neI<TpoMarHHTHOe IlOJIH Ha OCHOBC 
ypanneHHit 3iiHWTeiiHa-MaKCBeJ1Jla B 8-MepHOM IIpOCTpaHC'IBe-apeMeHH, B KO­
Topor.1 AOilOJIHHTeJII,Hhie H3MepeHlUI nonyqaroTCH KOMilJleKCHcl>HKa�eii 061>J'IHOH 
4-MepHOH MerpHIGI. IlpH 3TOM 3JieI:CTp0M8rHHTHOe none OKa>Ke'ICH Tel\\ >>cpeACTBOM<c,
C IlOMOI.q&IO KOToporo MO>KeT 6bJT& Ocyll.leCTBJICHa CBH3& ,rteikTBHTeJI&Horo H MlllI­
Moro IlO.t(IlpOCTp8HCTB I{OMIUleKCHOrO MHOroo6pa3HH (I<aK H3BeCTHo H3 Teop.HH
q,n2 0>, TOJII,KO 3Jiew.poMarHĐTHOe H rpaBwraquoHHoe nonn He HBJUIIOTCH cmrry­
mipHbIMH Ha ropH30HTe co6brrHH H MOryT BOCnpHHHMaT&CH: BHCWHHMH (HaxO].(Hll.lH­
MHCH 33 ropH30HTOM) ua6nro,[(aTeJIH:MH. TaKHM o6pa30M B Haweii TeopHH 3JleKTpo­
MarimTHoe none 6y.[(er cpe,rtCTBOM IlOJiyqeHHH HHcpopMaJlHH o MHHMbIX H3Mepemurx
H3 AeHCTBHTeJll>HOro (Hamero) IlO,[(IlpOC1'paHCTBa. Cne;zyeT 38.l\leTHTb, tJTO TaKOe
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IlOCTpoeime MHOroMepHOH TeOpHH MO>KeT HMeTI, ,ltOBOn&HO 06� xapai<Tep, a He 
orpaHHtmB8Tl>CH TOn&l<O MeTpHlCaMH, Hcnom,3yeM1>IMH B ASHHOH pa6ore, H BKJIIO­
qaTf, JWyme cpH30.qecrot:e IlOJIH u B38HMO,z:teHCTBHH H 6onee CJIO>KHI,Ie reOMeTpHH 
IlOCKOn&J<Y >>npHpOAa« noHBJiemm ,z:tonoJIHHTeJII,lll,IX p83MepHoCTeit 33l(Jll()qaeTCH B 
T3l<OM AOBom,Ho yHHBepcaJII,HOM .smJiemm OTO KaK noHBJieHHe ropH3oHTOB co-
61:,ITHii 2 o, a ue C .TeMH HJIH HHblMH CBOHCTBaMH noJieii, BXOAH� B TeOpHIO. 

TaKHM o6pa30M, BB�eime ,ltOilOJIHHTCJII,HblX BpeMeHHIIO,z:t06HbIX H3lt1epeHHH 
npoCipaHCTBa-:speMeHH B npeAJI3raeMOH MO,z:teJIH TeOpHH rpaBHTar\HOHHoro H :meK­
TpOM3rHHTHOro IlOJIH MO>KeT Il03BOJIHTI, IlOJI}"IHTI, HOBbie BbmO,z:tbI no cpaBHeHHIO 
C Tpa,z:tHI(HOHHbIMH IlO,ltXO,ltaMH H npOJIHTI, CBeT Ha B03MO>KHOCTI> mrrepnpeTallHH 
He.KOTOpbIX acrpocpH3HqecJ<HX HBJieHHH, conpOBO>KAaIO�CH 6om,IIIHMH :mep­
rOBbl)XeJieHHHMH B paMKaX np�craimeHHii o MHO>KeCTBeHHOCTH MHpOB (Bce­
JieHHbIX). 

2. Ypa6He1lUJl no1t!l s 1<0.MnJZe1<CWM npocmpa11Cmse-spe.Me1tu 

Pacc.l\tOTpHM l<OMIIJieKCHoe 8-.1\tepHoe IIpOCTpaHCTBO-BpeMH C l<OOp,ztHH8T3MH 

(M, N) = (1, 2, 3, 4, 5, 6, 7, 8) = (t, r, Đ, rp, � r, 8, <p). 

,U.mi HCCJI�OB8.HWI ,I:{HH3MHl<H BeI.QeCTBa B ,z:t8HHOH pa6oTe Mbl 6y,z:teM HCil0JII,30-
B8Tb OAHOPO.z:tHYIO H H30Tp0IIHYI0 cq>epWiecKH CHMMeTpHtJHYIO Merpmcy, KOTOpaH 
B 4-MepHOM cnyqae CBO)\HTCH K MeTpHKe <l>pH,z:tM8Ha-Po6epTC0Ba-Y0Kepa. 3TO, 
oqeB�o, OJJ.HH H3 H8H60Jiee npOCTbIX B8pH3HTOB MO,z:te.neii npOCTpaHarBa-Bpe­
MeHH, HO OH .z:(OnyCKaeT yqeT Bl<JI3,z:ta OT M8TepHH H 3Jiel<TpOM8rHHTHOro IlOJIH B 
np8Boit qacm ypaBHeHHH 3iilllHTe.mta. AHarromqHJ:,IM o6pa3oM MOryT 61:,111, pac­
CMOTpfHbI u AJ)yme 6oJiee CJIO>KHLie BapHaittbI. 

HT3l<, 3811MllleM CJie,TzyIOI.QHM o6p830M Hawy 8-MepHYIO MeTpm<y 

gMN = 
(-1 g11R' +l _J (5) 

CmnR 

(
1 

• 2 
CtJ = sin X 

sin2 X 

Cmn = -(1 

Sin 2X )sin2xsin2 8 

(i,j) = (2, 3, 4) (6) 

(m, n) = (6, 7, 8) (7) 

M8l<CHMa.JII,HO CHMMeTplNHI,Ie 3-npOCTpa.HCTBa. B ccpepHtlecKHX l<OOpAHHSTaX 

g99 = r2; g
,,
,, = r2 sin2 e, (8) 

R H R - MaCI1ITa6Hb1e q>aKTop1>1 oT,z:tem,uo J:tJIH 1<a>l(Aoro H3 nO.z:tnPOCTpa.HCTB 1 9 >.
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T31<8H MeTpmca, COOTBeTCTBYIOI.qSH reoMeTpHH no.IDI M81epHH, MO»ceT 6&1TI> 
CIIDml B 4-MepHOM cnyqae, mU< H3BeCTHO, C BlleWHeH WBap�HJil,.I(OBCKOH21'. 

B 8-MepHOM c.nyqae l<a>KAOMY 4-no.I(npOCTpaHC'l'BY 6y.I(eT COOTBeTCTBOBSTh CBOH 
4-MepmUI BHeWHaH MeTpm<a C CHI'l(a'cypaMO ( - + + +) H ( + - - -), COOTBeT­
CTBeHHo, TaJOKe 06pa3YH 1<0MnJieKCHOe 8-MepHoe IIBM. IIpu Ha.JIHllHH 3JieKTpO­
MantHTHoro no.IDI, tfl'O HMeHHO HH»ce H Oy.I(e:t paCCMOTpeHO, ClllllBKS MeTpHKH (6)
AOJI>KHa ocyl!lecTBIDITLCH aHaJIOnNHblM o6pa30M C 8-MepHbIM sapnaHTOM MeTpHI<H
Peitccaepa-HopACTpeMa 16' co cneJzyIOI.qKMH o6naCTHMH H3MeHerotH AeikTBHTeJII,-
HbIX H MHHMbIX KOOp�aT

Bcne.I(CTBHe H3BeCTHhIX reopeMbI BHPKI'Ocl>a H nono»ceHHeM 06 OTcyTCTBHH 
>>Bonoc<c AJIH l.J.U (B.U) saemwm MerpH1<a 6y�er PeitccHep-HopµcrpeMoBCKoii .rtJIH
n106oro ccpepHlleCKH CHMMtrpuworo pacnpe,u;eneHHH se1.qecrsa H 3JieK,pl{qeCKoro
H Marmrmoro noneii MarepHH.

));m imyrpeHHero IlOAnpocrpaHCTBa (MaTepIDI :S.U) ypaBHeHJUI 3mmJTeHHa 
3aIIHIII}'TCH CJie,tzyIO� o6paaoM 

(9) 

r,I(e B KaqeCTBe T MN B031,MeM C$lqana TOilLl<O 3JieKTp01\18rHHTHOe none 

(10) 

Ilo npH'mHe Toro, tfl'O Nm 3Jiel<TpOMarHHTHOro IlOIDI cne.I( T: =0, ypaBHeHHK 
( 10) MO>l<HO 3aIIHC8T.b B BH.I(e

(11) 

a l(OMilOHeHTbI T MN Bbip83.SI'fC.SI CJie,tzyIOI.qHM o6pasoM qepe3 BeI<TOpbI 3Jlel<TpH­
qecJ<oro E H ManurrHoro H noneu:: 

Tu = (1/8n)(E2 + H2) 

T,,- = (1/8n) (E2 + ii2). 
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P11c. 1. )lJ1arpa11tAta IleHl)oyaa � npoCTpaHCTea-eper.teHH PeifcCHepa-HopACTpeAta, e KOTO­
poM B03MO>KHbl ABIDKCHH.R 8HTRKOJIJIQilCUPYIOUI1lX Ten, nepeceKaSr ropH3011TbI co6Lrmft: I[ 

noKpLIBaJI �CHCTBHTCJILHLIC H .I\IHHMLie o6naCTH rJio63JILHOrO IlBM. 

3. 9 Ae1<1npo1ttazHumHOe no11e

B 8-A1epHOH ..;xeMe TeOpHH C ;:teHCTBHTe.JII,Hbll\lH H MHHM&IMH IlO.z:t!IPOCTpaHCTBa­
.1\lH 6e3 M8TepHH 3Jiel<TpHlleCKOe H 1\1anmTHOe nomt OK83bIBal0TCH CBH3aHHbli\1H 
nocpe,z:tCTBOl\t JIH6o llIHpOKo H3Becrm,ix npeo6pa3oaamm Jlope�a JJH6o me cy­
nepmoMHHaJU,HhIMH o6o6�eHWIMH2 2 • 2 3'. B IlOCJle�eM cnyqae 6y;:ter HMeTL l\1eCTO
CBH31> Me>I<'AY ;:teiiCTBHTe.m,HLIM H MHHMLIM ceI<T0pa.l\1H rno6a.m,Horo IlBM. Ha­
npru1ep, ::me1<-rpuqeCKoe none B ;:teil:crBHTe.JILHOM ce1<rope coomoCHTCH c MHH.l\1bI1\1 
CeI<TOpol\1, npOHBIDI.HCb Kal< 1\tarmrrHoe IlOJie no CJle,lzylO�M cpopAty.naM 2 3)

H: = (H: + vE,./c) y; 

(13a) 

(13b) 

(13c) 

B o6�eM CJryqae 1\lO>KHO 38IlHCaTL TCH30p 3JieI<TpOMarmlTHOI"O IlOJIH B BJI,!.(e 
.a;eii:CTBHTCJILHOH H 1\UlllMOii: KOMilOHeHT' o6paayeA1bIX 3JieKTpJllleCJ<HM H M8rHH­
THhIM IlOJIHAtH, COOTBeTCTBeHHO 

(14) 
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TaKHM o6pa30M, onpe)];e.rreHHruI KOHcperypaIUiH IlOJIH B O,ZJ;HOM 4-no,nnpocrpaHCTBe 
6y,neT HMeTL BJIIDIHHe Ha KOHcpHryp�ro IlOJIH a ,npyroM 4-no,nnpocrpaHCTBe, u 
nepexo,n Me>I<JJY HHMH 6y,neT ocym;eCTBJIHTLCH nocpe,nCTBOM BhJWeynOIDIHYTbIX 
cynepnlOMHHaJII,Hl:,IX npeo6pa30B8Hlm, KOTOpbie B npe.qem,HQM cnyqae (Me»<,zzy 
v = O B Re-ceKTppe H v = oo b Im, T. e. 6ea yqeTa co6craeHHoro ,naH>Kemm 
061>eKTOB, HaxO.nmr(HXCH B ,l'.(aHHhIH MOMel!T BpeMeHH no pa3Hble CTOpOHhl ropH­
aoma C'06hITHH) 33IlHwyTCH B BH.J:(e 

E -+ iH; H -+ -iE (15) 
a WIH HHBapmurra (E2 + H2), BXO,ZJ;HIQero B T,J nH6o (E2 + H2) B T mn:

T. e.

E2 + H2 
, - (E2 + H2), (16) 

(E2 + H2) = - (ff2 + fi2). 

B CHny JiopeH[(-mmapHaHTHOCTH 3neKTpOMarmrrHOro IlOnH (no.n .neiiCTBHeM 
061:,r<moit rpynm,1 JiopeHD.a, co.nep>K�eit cy6nroMHBaJibHI>Ie opTOxpoHHbie npe­
o6pa30B8HHH, B K8>K,l'.(OM no,nnpOCTpaHCTBe), Mbl MO>KeM BhI6paTJ:, TaKOe 3neKTpo­
MarHHTHOe none, trl'O B Bbipa>Kemmx MH TIJ H T mn OCTaH)'TCH TOJThKO TpeTLH 
cnaraeM1>1e 2 o). Cne,nyeT TaIOKe 3W\leTHTL, llTO npH H3BecTHO.l\t cpaKTe OTcyCTBHH 
BhICIIIHX Mym,rn.noneH ,ZJ;nH l<OMIIOHeHT 3IleKll>HqecKoro H MarHHTHoro IlOJieii WUI 
BHeWHero IlOnH 8HTHKOJIJiancapa, KpOMe TaKOBbIX ,ZJ;nH CTaTINeCKHX 3neicrpHqec­
Koro H AtarHHTHoro aap.H,l'.(oB, HO .D;nH a:eyTpeHHero nonH MoryT 61>1Tb 11cuom,3o­
B8Hb1 npoH3BOJU,H1>1e cpopM1>1 noneu:. TaI<HM o6paaoM ypaime·mm 3mmrreii:Ha­
MaKcaeJina cne.zi;yer COCTaBnHTL C IIOMOIQLIO cne;zyro.IQHX TeH30pOB B npaBOH 

T,1 = (1/8n) (E2 + H2) g,J (17a) 

Tmn = (1/8n)(E2 + H2)Cmn (17b) 

Tu = (1/Sn) (E2 + H2); Tir- = (1/Sn) (E2 + ii2). (17c) 

.rvm KOMIIOHeHT TeH30pa Puqqu 6y.zi;eM HMeTL 

R1J 
= - (2kR- 2 + 2.R.2R- 2 

+ R./R)g0 
. .. 

Rmn = - (2fR.- 2 + 2R2.R-
2 + R/R)Cmn 

Rrt = 3R./R; Rii = -3Ji/R 

(18a) 

(18b) 

(18c) 

H 3ammieM CHCTeMY ypamtemm, pemeHHeM KOTOpOH H 6y.l'.(eT 3aKOH 3BOnlO� 
,l'.(JIH MacwTa6HbIX cpaKTopoB no.nnpoCTpaHCTB R = R (t) u R = R (i)

3R/R = (G/c4) (E2 + H2) 
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-3R/R = (G/c4) (E2 + H2) (19b) 

2kR- 2 + 2R.2R- 2 + R/R = - (G/c4) (E2 + H2) (19c) 

2kR.- 2 + 2R2R.- 2 + R/R = - (G/c4) (E2 + H2). (19d) 

Ma 3TBX ypaBHemm MO>KHO IlOnytmTJ> 

2kR- 2 + 2k2R- 2 + 4R/R = o 

B 
-2RR =k +R2 (20a} 

2k/R + 2R/ii. -2R/R = o (20b) 

06paTHMCH BHaqane K »Ol'Kpl>ITOih MO.rteJm, l<OTOpWI COOTBeTCTBYeT KaHOHH­
qecI(oii B,l( no KJiacCH<l>BKaIVIH pa6oT 24, 25, npu K = -1, Tor,n;a

B 

.R2 + 2RR- l = 0 

R2 -RR- t =O. 

(21a) 

(21b) 

PemeOBeM nepsoro ypaBHeima 6y,lleT c.rre)zylO�aa: uea:sHa.a: <l>� npu
uaqam.H1>IX yc.rrosua:x: R = O t = O ( C = const}

t = [R (R + C)] 1'2 - _!_ Cin [((R + C)112 + R112)/((R + C)112 - R112)] (22)
2 

a pemeHHe BToporo-

(23) 
r,[te Ci, C 2 - const.

Tenep1, C HCIIOJII,30BaHHeM ypaBHemdi (20) H, HCUOJIL3YH CBH31, 3JleKTpO­
MarHHTHOro IlOJIJI B IlO.rtIIPOCTpaHCTBax (15), MO>KHO IlO.nytlBTh

(24) 

3To COOTHOIIleHHe ycrauasmmaer CBH31, 3aI<OH0B paCIIDlpeHHH B.Il B ,[teHCTBHTeJil,­
HOM H MHHMOM no,n;npocrpaacrsax qepea KOHCTSBTbI C 1, C 2, KOT0p1>Ie onpe;a;eruI­
IOTCH Haqam,HI,IMH B rpaHHt1m,IMH ycnOBWIMH, npuqeM 3Ta CBJ13I, HOCHT ymmep­
C3.lll>ln,IH xapaKTep, IlOCKOJII>KY o6yCJIOBJieHa CBH3I,IO 3JieKTpOMaraBTHOro noJI.a:, a 
ue TeM HJIH Hm>IM cocrommeM rpasHTHpyio�ero se�ecrsa ( CM. HWKe). 

B CJI}"lae 1>3aKpl>ITOii« MO,tl;eJIH, k = 1, COOTBercrsyIO�eA, BHJlHAIO, MHOro­
MepHoii c,n ( cepoii .rtbipe), m,x noJI}"mM cne,eyio�e ypasuemm 

82 

R2 +2.RR + 1 =0 

R2 -RR+ 1 =o.

(25a) 

(25b) 
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Peweime nepsoro, HBIDIIOm;erocH o.qmm H3 <l:>PHAMaHOBCKHX ypaane111m B CTaH­
Aapmou: KOCMOJIOI'HH, 38IIHChIBaeTCH B napaMerpHlleCKOM BHAe B 3aBHCHMOCTH 
OT napaMerpa .,; : O<.,;< n/2 

R = C1 (1 - cos 1:); (26) 

Mo>KHo nono>KHT.& C 2 = O, H AJIH BTopou: npoH3Bo,I:tHoii: oT MaCWTa6noro <paKTopa 
IlOJI}"IHM 

„ 1 
R/R = -

2 
(ctg2 (T/2) + 1). 

06m;ee peweime ypaBHeHHH (25b) 

R = c-; 1 ch(C1t + C2), 

H, nonaraH C 2 = O, 6yAeM HMer1> 

(27) 

(28) 

(29) 

HTaK, ypaBHeHHe AJIH CBH3H IlOAfiPOC'rpaHC'IB sanmnercH cne.zzyroIQHM o6pa-
30M 

(30) 
r,l\e 

t = C1 (1: - sin 1:). 

Mo>KHo 3aMeTHTI>, irro B cnyqae 3aKp&ITOii l\10.I(eJIH nonyqaercH 6onee cno>K­
HaH CBH3:& AeiicTBHTen:&Horo H MHHMOro IlOAfiPOCTpaHCTB: B ypa:sHeHHe BXOAHT 
BpeMeHIU,Ie KOOp�T&I B 060:ux IlO.I(IIpOC'rpaHCTBaX. 3uaqm na paHHHX C'l'a,tlHHX 
3BOJII0� H B nocne,eyrom;eM 3aBHCHMOCTH IlOAIIpOCTpaHCTB Apyr OT Apyra (T. e. 
napaMerpoB, }IX OIIHChmaIOI!UfX) He OAHHaKOB8H. HanpHMep, npH t = O, t = o

o6e qacm ypaBHeHHH (30) CHHcyJIHPH&I, a npH -r = n/2 OHH npHHHMaIOT BIIOJIHe 
orrpe,rtenemn,1e 3Haqemui: Aanee B TeqeHHe 3BOJIIOQHH (O < 1: < n/2) o6e qacm 
Hl\teIOT O,IUIHaKOBl>Ie 3H8I<H, H MO>KHO IlOJIYllR'l':& Bnonue orrpeAeJiemlble KOJIHlle­
CTBeHHOe COOTHOWeHHe Me»Qzy HX napaMeTpaM.H. 

,I(Jm OTKpbITOro cnytlaH H3 ypaBHeHHH (25) CJie/J.YeT, 'lTO IlpH CHHcyJIHPHOCTH 
Aeii:CTBHTeJII>Horo IlOAfiPOC'rpaHCTBa (R = O), cooraercrayrom;eit nyneBOMY pac-
IllHpemu<>, wm MHHMOro HMeeM R -+ oo. O�o, s TO >Ke BpeMH H3Meaeime 7 
HHKaK ue BJIHHeT Ha AeiiCTBHTeJILHYIO qaCT:& ( 3TO MO>KHO mrrepnpeTlipOBaT.& KaK 
TOT <paKT' 'ITO MllHMOe IlOAilpOcrpaHcrBO »He AOrOHHeT(< AeiiCTBHTen:&Hoe npu 
OTKp1>ITOM (.rto oo) pacumpemm o6omc). 

4. 9 .ae,mzpoM02uumHOe no.ae c n&z1tesou .Mamepueu

,ZJ;Jm npocre:u:wero yqera BKJIQAa se�eCTBa, npeTepnesaro�ero aHTHKO,JJJianc, 
B CBH3& IlO�OCTpaHCTB, THII8 OilHcamtOH'. Bl>Illle, HCCJie.D31eM �aqy o6 3BOJIIO� 
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cornaCHo ypaBHeHHHM 3mnnTeiiua � III>IJieBH�OH MaTepHH, OIDITL->Ke C 3JieK­
Tp0Ma1'HHTHI,IM llOJieM. Tor,r:{a TeH30p 3HeprnH-Hl\myJII,C8 T = Tem + T mat 6y.z:teT 
CO,r:{ep>Ka.TI, ,r:{JIH Dl,IJieo6p83HOro Bell:(ecrBa KOMilOHeHTbI T M N = UMU N, KOTOpbie 
B paam,JX paccMaTpHBae.l\tblX IlO,l(IlpOcrpaHCTBax 6y,zzy-r npe.r:{CTaBJIHT&CH B O,r:{HHa­
KOBOH cpopMe 

TarorM o6pa3oM BMecro ypaBHemm (19a, 6) noJl}"IHM 

(3R/R) (c4/G) = e + (l/8n) (E2 + H2),

(3R/R) (c4/G) = i+ (1/8n) (E2 + FP)

KOTop1,1e B KOM6H11a� C (19c, d) ,!(8.JJYT 

2kR- 2 + 2.R2 R- 2 + 4R/ R = 8neGJc4 

. .. 

2kR.2 + 2R.2R- 2 
- 2R/R = 8neG/c4

• 

(31) 

(32a) 

(32b) 

(33a) 

(33b) 

IIepeXO,r:{H OilHTI, I< OTRp:bITOMY mny pacumpemm, k = -1, llOJJ)"mM ,r:{Ba OCHOB­
RJ:,JX ypaBHemm, H3 KOTOpblX nonyllaIOTCH 38ROHbI ,r:{IDI 3BOJIIOUHH IlO,r:{npOcrpaHCTB 

r.r:{e 

2R + R.2/R - R- 1 
- BR = O

R - R.2/R + R- 1 + BR = o

B = 4neG/c4, B = 4neG/c4
• 

(34a) 

(34b) 

(35) 

Hx peweHHHMH 6y,r:{yT 

t = f [(B/3)1'2 R th ( C 1R + C 2) + (8/9)]- 1 dR (36a) 

ii2 
= B- 1 (exp (-2.Bt) - 1) (36b) 

(T. e. R (t) 3�8eTCH B HeHBHOM BHAe) H 

C1 = const; C2 = const. 

A ,rtJIH BTOpblX np0H3BO,rµ{I:,IX, He06XO,qHMblX ,r:{JIH onpe,z:tenemrn: CBH3H IlO.r:{IlpO­
CTpaHCTB, llOJIYllHM 
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R
= 

jj1,2 p1,2 cp-2Ji exp (-4.Bi) _ p-1 _ 1 1, (37b) 

P = exp (-2.Bt) - 1. 

BBH,rty rpoM03.I(KOCTH 3THX Bbipa>Ke.HHH npmmwm3HpyeM npHOJJB>Kemn,1e 
q>OpMyJJbI, KOr.r(a exp (-2Bt) )> 1, T. e. npH 6om,umx 3HaqeHHHX MacwTa6HI>IX 
(p8KTOpOB. IlonytmM 

(38) 

npHqeM IlOCTOmun,Ie HHTerpHpOBaHIDI C 1 H C 2 onpe.r(emrIOTCH, oqeBH.r(HO, Ha­
qaJll>HbIMH YCJJOBWIMH, H noKa Ml>I HX coxpmmM, TaK KaK R (t) 3a.r(8H8 HeHBHI>IM. 
o6pa30M, 

,Il;nH amlJm3a 3Haqemm nonyqeHHbIX pe3yJll>T8TOB ObIJIO 6bI y.r(o6HI>IM HMeT:& 
HBHyIO 3aBHCHMOCTI> R (t). IlpH t -+ CX) IlOCJJe BaxO>K.r(eHHH HHTerpa.Jia B (36a) 
MO>KHO IlOJIY'tfflTI, 

a BMeCTO (38) 

R ::::: exp [C (B/3) 112 t], C = const 

R = (C2B/3) exp (C(B/3) 112 t), 

- -- 1 
B-<312> exp (-3Bt) = 

3 
C2 B exp (C (B/3) 112 t).

(39) 

(40J 

(41) 

Ilocne.ZJ,Hee paBeHCTBO MO>KeT 6I>IT:& cnpaBe.r(JIHBO TOJI:&KO eCJm corJiaCOB8Bbl no­
Ka3a'IeJJB 3KCnoHeHT, Tor,a;a, yqHTbmaH npH6.rmmeaHbrli xapaicrep 3THX Bbipa­
>KeHmi„ HMeeM 

(42) 

qTQ H yCTa.HaBJIHBaer CBH3:& .r(eHCTBHTeJThHOro H MHHMoro IlO'AilPOCTP8HCTB A.mi 
TaKOH Mo,a;e.rm airrm<oJIJiancapa. 

(b) 

)O (c) 

15 

2 1'/4 fr/2 

Puc. 2. 3aKOHbl H3.MeHemut Macmra6m,ix <l>aKTOpOB AeHCTBBTCJU,HOrO u MHHA\Oro llOAIIPO­
CTpaHCTB C 3JieK'fPOMarHBTHbIM DOJieM: (a) 6e3 Be�eCTea; (6) C DJ:,IJICBH,[lHOH l\UlTepueii. 
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TaKHM o6pa30M, B03MO)l(HOCTI, CBH3H cpH3HqeCKHX 3aKOHOB B pacCMaTpHBae­
MOH MOAeJIH B ,n;eiiCTBHTeJll,HOM u MHHMO.i\l IIO)lllpOCTpaHCTBax rno6am.Horo IlBM 
HaKJiaAhmaeT 011pe,n;eneH1U,1e orpaH11qemm aa 11apaMe'l'phI 061,eI<Toa, >>o�ecTBJIH-
10�<< 3T'J CBH3L (B,I(, C,U). Cne;zyer aar.teTHTL, �o B o6�eM c.rryqae oHa MO>ICeT 
CK83aTLCH ,D;OBOJII,HO CJIO>ICHOH, IIOCl<OJThI<Y CJie,rtyeT yqHThIBaTL pa3Jmlllll:,Ie ypaB­
HeHHH COCTO.HHIDI M3TepHH H BJIIDIHHe pa3HOOOp83HblX cpH3HlleCKHX IIOJieii Ha 
reOMe'l'pHIO IlO,D;IIpOC'rpaHCTB. IIonyqeHHI:,Ie BhIWe IIpOCTble coomoweHHH THII8 
(38) H ( 42) cne,zzyer Ctn!T8TI, TOJThl<O JIHWI, Ka.K CBH,D;eTeJThCTBO B03M0)l(H0CTH
YCTaHOBJieHIDI 33.BHCHMOCTH xapaKTepa 3BOJIIO� aHTHKOJIJiancapa B O,ItHOM IlOJ.(­
IlpOCTpaHCTBe OT TaKoBoro B APyrOM no,T.lllpocrpaacrse. H3 caMOH nocraHoBKH 
33A8qff B HaCTO�eH pa6oTe MO>KHO BffAeTL, qTO B IDJOCKOM IIp0CTp8HCTBe-Bpe­
MeHH (HaIIpHMep, M4 X iM4, r.r:te M4 - I1p0CTp8HCTBO Mm!KoBCKoro) mucag 
JIH6o CBH3& Me»q::cy ,n;eHCTBHTeJll,HI:,IM H MJIHMl:,IM no,n;npocrpaHCTBaMH .l(OJI>ICHa 
OTcyTCTB0B8TL, T. e. cy6JIIOMHH8Jil.,IU,IH H cynepJIIOMHH8Jil.,HbIH MBphl pa3,n;e.,ieH&I 
H He3aBHCHMhl 6C3 Bl<JIIOqemm: AOIIOJIHHTeJThHhIX B3aHMO,n;eitCTBHH, rJiaBBblM 
o6p830M, rpaBHT8�1fH. 

5. Bo3M03/CHbze Ha6A10oameAbHble cAeiJcmsuR

B KaqecrBe OAHOH H3 11pocreHlllHX Mo,n;eneii AIDI B03M0>1(HI:,IX aa6nro,n;aTem,­
Hh°' npoHBJiemm: o6cym,n;aeMoii MHoroMepHOH crpyicryp1:,1 !IBM paccMOTpHM 
3JieKTpOMarHHTHoe uarryqeeue 38p.ff:>l(eHHOH qaCTH�I (c 38p.f!AOM q), HaXO�eHCH 
Ha IIOBepXHOCTH aHTHKOJIJiancapa, ,D;BH>KeHHe l<OTOpOH OilHCl>IB8eTCH �eHHbIMH 
B npe,n:1:,�x pa�enax 33KOHaMH pacWHpeHHH. Tor,n;a Ml>I MO>KeM HCil0JTh30-
B8TI, H3BeCTHyIO c);>OPMYJIY ):'(JUi O�eHKH HHTeHCHBHOCTH 3JieKTpO.i\iarHHTHOrO H3JIY­
qeHHH H ero cneKTpa ,n;JIH ll8CTH�I, KOTOpH ,n;BH>KeTCH, no HeKOTOpOH TpaeKTopmr, 
38A8BaeMOH cpopM}1JIOH R (t). B H8WeM c.rryqae BhICOKOCHMerpH'tlHoro pacIIIHpeHH.ff: 
Ml,I IIOJiaraeM OAHOMepHOe pa,n;H3JII,HOe ,[tBH>KeHHe AJIH ,[t8HHOH qa�1 25 ': 

+oo -

dE/dv = (4q2/3c3) I f R (t) exp (iwt) dtj 2 • (43) 
-oo

TaJ( K8K ,[tJIH p83JIHllHl:,IX no.i:mnpOCTpaHCTB 61:,mo nonyqeao 3KCil0He�8JII,­
HOe JIH6o aCHMIIToTHllecKH 11pu6.JIH>Ka10�eecH K HeMy pacWHpeHHe cornacao 
(22, 23, 28, 36), TO B K8llecTBe R(t) pa3yMHo HCil0JTh30B8TL cpym<InilO mna b exp (kt)
r.z:te b, h = const, H napaMetphI b H k B Heit KaK pa3 H 6y,ttyT pa3JIHtlHJ,l.i\lH AJIH 
aHTHKOJIJiancapoB B ,n;eiiCTBHTeJILHOM H MHHMOM 110,I:tIIpOCTpaHcrBax. CneKTphI .rtJUI 
H3nyqeHHii o6omc nmoa, 3HaqffT, 6y,lzyT CXO.z:tHI:,IMH, HO COOTHOWeHHH (38) H 
( 42) H8JIO>K8T OIIpe,(teJieHHJ:,Ie orpaHHqelUffl Ha CBH3& .[tByx cneKTpOB: 

86 

w = 2nv. 

B MOJJ;eJIH c Ill>IJiesu,r:u10:u: MaTepHe:e: H 3JieKTpoM8I'HHTIU>IM noneM: 

(dE/dvhe = (16C4B2q2/c39) (C2B + w2)-1 

(dE/dv)1m = (64q2 B2 (B + 1)2/3c3) (w2 
+ 4.82)-1• 

(44) 

(45) 

(46) 
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IlpB CXOACTBe o6�ero BHAa 3THX CileI<TpOB UOACTaHOBKa napaMeTpOB MO­
,t:teJieit (B, B B C) 6yAer �aBBTI> CMe�emre HX op;m1 oTHocuTem,Ho ,t:tpyroro. Ko­
HetIBo >Ke CJie,tzyer HMeTI, B BH,lzy, tlTO npB6JJH>Kemll>IH xapaKTep paCtJeTOB BP� 
JJH .t(aer AOCTaT01lllO OCHOBaHHit � Henocpe.u;CTBeHHoro conOCTaB.llemm 3THX 
pe3ym,TaT0B C 3KCilepHMeaTOM, HO Y>Ke MO>KHO npOBO�I, 8Ha.nH3 pemcrpBpye­
Moro (B oco6eimoCTH, BhICOK03HepreTHtleCKoro) 3neKTpoMannrmoro B3JI)"lemuI 
C yqeroM B03MO>KHOH CBH3H CHrHaJIOB H HX cneKTpaJII,HbIX xapaKTepBCTHK, o6ycno-

E(CU)o3tl 

w 

P.ec. 3. CneKpbI HSJIY11em111 aapsrareBHoit qa�1 na noBepxuocm aBTHKOJIJiancapa 
B = 1, C = 1, 9B2 

P::S Bc2 13•

BJieHHOit B3JIY'leHHeM B3 AeHCTBHTeJil,HOrO B MHHMoro IlO,t:(IlpOCTPaHC'IB. KaK H3-
BecTH02 6• 2 7 ', �aTaMH aa OTHecemi:e l< amm<oJJnancapaM npe>K.t(e Bcero
HBJIHIOTCH raMMa-BCIIJieCKH, 1Cp8TKOBpeMeHHI,Ie HCTOtIHHKH peHTreHOBCI<Oro H3-
nyqemm H ,t:tp. B c:eere paccMoTpeHUbIX BhIIIIe npe.t(CTaBnemrlt MO>KHO npewio>KHT1, 
IlOHCK KOpp� Me>K,tzy pa3JIHtJHbIMH JIHHHHMH B raMMa-BCIIJiecKax, KOTOpbie 
MOryT COOTBeTCTBOBaTI, CBH3H UO,t:(npOCTpaHCTB. IlpH 3TOM cne.u;yer HCUOJIJ,30B8T1, 
u 6onee peaJIHCTBtlH:&Ie ypaBHemm COCTOHBHH ,t:(JIH Be�ecrsa aHTHKOJIJlaIICHpyro­
� 06:&eKTOB H 6onee TOtml>IH pacqer H3JIYtJeBW1 3JJel<TpOMarHHTIU,IX BOJUI, 
l<OTOpbie npH 3TOM :\ioryr ucnyCI<aTLOI. IlOCKOJIJ,1<}1 �e B 4-x H3Mepemmx H B 
nnoCKOM npocrpaaCTBe aa,t:tatm paet1eTa 3JleKTpoMarHHTHoro H3JI}'tJeHHH .t(ocra­
To,mo CJIO>KHl>I, TO o6o6�eHHe Tal<HX 3.aAaq s MHOroMepHOH TeopBH, s TOM tJHCJie 
H mna paccMoTpeHHoit �eci,, 6yAeT e�e 6onee OCJIO>KHHTb paet1eTH}'IO 38.t(aqy. 
Ilo3TOMY CJie,tzyer npe>K.t(e scero o6p�an BHHMaHHe Ha yCTaHOBJieHHe q>ya,qa­
MeHTa.JIJ,H:E,IX CJie,t:tCTBHit B03MO>KHoro npoHBJieHHH ,t:(OUO.JlHHTeJil>HbIX H3Mepemdi. 
Hx OT.JratmTeJll,H:&IMH ocooeHHoCTHMH HBJJHeTCH JJH6o AeitCTBHe ua MaJII:,IX Mac­
urra6ax H B l<OCMOJJOrutJecl(OM KOHTeKCTe B cnyqae CXeM mna Ka.JIYQ1,1-Kneima, 
mt:60 me BpeMeHHIIO,t:(06H:&IH (cynepmommam,m,Iit) xapaKTep H CBH3I, TaKHX ,t:(O­
UOJIHHTeJlbH:bIX pa3MepHOCTeit C 3q>q>eKTaMH ropB30HT0B co6:&rmit � TeopBH 
THIIa pacCMOTl)eHHOit B:&nne. B TaKOM cnyqae MO>KHO O>KH,t:taTlt H APyrHX HeTpHBB-
8.JIT,HhIX CJieACTBmi, IlOCKOJIJ,1<}1 B03MO>KHOCTB B03HBKHOBeHHH >)3q>q>eKTOB ropH-
30HTOB« JJ,OBOJil,HO WHpOIGI B CBH3H C q>opMHpOBa.HHeAi CHJll,Hl:,IX rpaBHT8�0HH1>IX 
IlOJJeH 'll.Il ( �eCTBOBaHHe UOCJle,t:(BHX npeAnonaraercH B CaM:&IX pa3JIHl1BbIX 
061,eKTax: .t(Bomu,ix CHCTeMax, 1<saaapax, S,t:tpax ranaKmK, 3Be3.t(ax, nnaaeTaX H 
AP•)25-2S).

B sal(Jil()qeeue aBTop B:&Ipamaer 6naro,t:(apaocn, Tpoq>HMemco A. Il. H .t(py­
mM qneaaM ACTpoHOMHtlecKoit ce� MHHCI<oro OTJJ.eJJeHHH BcecorosHoro ac-
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TpOHOMo-reo,n;eaHt-IecKoro o6�eCTsa aa KOHCTPYKTHBHoe o6cy)K,ll;eime HeKOTOpbIX 
BOilpOCOB HaCTOH�eH pa60TbI. 
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EVOLUCIJA ANTIKOLABIRAJUĆIH OBJEKATA (BIJELIH RUPA) U 
KOMPLEKSNOM PROSTORU-VREMENU S ELEKTROMAGNETSKIM 

POLJEM 
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Astronomska sekcija Minskog odjela Astronomsko-Geodetskog društva SSSR-a, p. p. 7, Minsk-12, 
SSSR 

UDK 538.3 

Originalni znanstveni rad 

Razmatrana je osam-dimenzionalna Einstein-Maxwellova teorija s realnim i ima­
ginarnim podprostorima te u njima evolucija sferično simetričnog prostora s elek­
tromagnetskim poljem i razvoj antikolabirajućih objekata iz prašini slične ma­
terije. Nađena je veza zakona evolucije za antikolabirajuće objekte (bijele i sive 
rupe) u različitim podprostorima. Ukazano je na mogućnost da je to moguća ma­
nifestacija dodatnih dimenzija. 
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