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Hac 6YAeT ~HTepeCOBaTb 3BOn~~~~ wapa n~neB~AHO~ MaTep~~ 

c npOH3BOnbHblMH B HeKOTOpbl~ IHa4anbHbl~1 MOMeHT BpeMeHH MaCCO~ 

H paAHYCOM. 3Ta 3BOn~4H~ AOmKHa On~CbIBaTbC~ .peWeH~eM. ypaBHeHH~ 

3~HwTe~Ha: 

1 ' 877 G T R --Rg' -Ag
pv 2 Il V uv : 111c4 Il V 

g IlV - MeTp~4ecK""~ TeH30p, TeH30p 3HeprHH-HMnynbca MaTe-TIlV .

pHH, R - TeH30p PH44H, R = gl k Ri k' G - H b~ToHOBa r paaara-
IlV 

4HOHHa~ nOCTO~HHa~, C - CKOpOCTb CSeTa. KaK BHA~O, Hcnonb3yeT

C~ o606U4eHHa~ <!>OpMa 3anHCH 3THX 'ypaBHeHH~ C; BKI1~4eHHeM KOC,MOnO

rH4eCKO~ nocTo~HHO~ A, BBeAeHHe KOTOPO~ He npOTHBope4HT OCHOB

H~M MaTeMaTH4eCK~M H <!>H3H4~CKHM np~H4HnaM, Ha OCHOBe KOTOp~X 

6blnH OTKpblTbl <!>YHAaMeHTiJnbHble ypaBHeHHf1 T~roTeHH~. .: 

PeWeHH~ An~ n~neBHAHO~ MaTepH~ IT2=~2p, OCTanbH~e KOMnOHeH

T~ paBH~ Hyn~1 6YAeM HCKaTb S COnYlCTBY~U4e~ BeU4eCTBY C~CTeMe 

KooPAHHaT r, R, (), cf>, aanacuaaa MeTpHKY B B~.Ae: 

2 2 2 ti 2 W 2 . 2 . 2 
d-s = C d r - e d R - e (d () + SI n () d cf> ). /21 

11, W - <!>YHK~H~ r H R. 0603Ha4a~ npoH3BoAHY~ no R WTPHXOM 

VI npoVl3BoAHY~ no c r T04KO~, BblnHWeM nHWb Heo6xoAHMble AIJ~ Aanb

He~wero ypaBHeHVI~ T~rOTeHH~ B 3TO~ CHCTeMe oTC4eTa ICM./ 
L 

2/ I: 

1 -1/ , 2 -w ". . 3 . 2. O 13' I - - e· r W + e + W + - w - 1\
A = •
 

4 4
 

-11 " 3,2 "o:' 1 .. ~2 -w . -~ 13" I - e (w + - w - ~) + - (Ilw + - ) + e 1\--2 P , 
4 2 2 2 C 

. . . 
2w' + ww' -IlW' = O. /3'''/ 

rlHTerpan ypaBHeHH~ /3'" / 'Hal71AeH TonMeHO,M 11934// 2• CTp. 427/: 

r W 
~ li ell = e w ' 2 /4f 2 (R) . 141 

EçnVl nOACTaBVlTb J4! B 13'/, TO nonY4HM An~ w: 

.. ó' 2 2 
w +-w - A + e-Wr~.)l=JL~._ •.• _ 151 

4 
(kn,trH., .... "".i: •• 1 '. ·~CT.itl'T.yr I 
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f2(R) > o - nepBa~ ~S ABYX npO~3BOnbH~X $YHK~~~ 06~ero peWeH~~ 

TOIlMeHa, xoropue AOn>KH~ onpenenar bC~ ~S Ha4anbHblX ycnoauà , CBO
AB~MXC~ AnR C$ep~4eCK~-C~MMeTp~4HOrO non~ T~rOTeH~~ K Ha4anb
HOMY pacnpeAeneH~~ nnOTHOCT~ MaTep~~ ~ ee paA~anbH~~ CKOpOCTe~. 

CneAY~ OnneHre~Mepy ~ CHa~Aepy13/, Mbl AaIlee ~ccIleAyeM 4aCTH~~ 
KIlácc peWeH~~* np~ r 

f 
2(R)- = 1. /6/ 

nonY4a~~eec~ np~ 3TOM npOCToe oAHonapaMeTpli'l4eCKOe peWeHJ.1e, sa
B~c~~ee OT OAHO~ npo~sBonbHo~ $YHK~~~, AocTaT04Ho An~ aHan~3a 

~HTepecy~~e~ Hac saAa4~ 06 3BO~~~~ wapa MaTep~~ c saAaHHo~ 

Ha4anbHd~ nIlOTHOCTb~ ~ Man~M~ Iv r «cl Ha4anbHblM~ paA~allbHbl

M~ CKOpOCT~M~. Tenepb ~MeeM ypaBHeHJ.1e: 

.. 3 . 2 A OW + -'W - = , /5'1 
4 

peuieuae xo-roporo TaKOBO IA > 0,[ : 

W 3e = [A(R)exp( c r ji; A) + B(R) eXP(-c r !f- 1\)]4/3 /7/
4 .4 

l-1. rrpu A < O C SaMeHOIIt noxaaarensuux (j)YHK~~~ Ha cos ~ si n 

OT aprYMeHTa cr~lAI . 
4 

Ecn~ B~nOI1HeHO ycnoB~e 

c JlAT . ir « 1, 18/ 

TO HeTpYAHO y6eW'1TbC~, 4TO /7/ nepeXOAItfT B peweH~e, nonY4eH
Hoe anepaue B13/. Paanar aa 17/ no CTeneHHM Manoro napaaerpa J. 

nonY4aeM 
W - 4/3 

e =(G + F Cr) • /9/ 

üpoaaaonsaae $YHK4I1Vt G(R) 11 F(R) c aaaaau c A(R) ~ B( R):" 

A > O, G = A + B, F = J: A (A  B}'}
 /10/ 

A < O, G B, F = Af~ \Ar· 

*Ko rna A = O, aHaJlHTHqeCIOie penrenaa npn f ~R) 1= I eM. B KHH

B~pameH~e /9/ cOBnaAaeT c peweH~eM p~60T~/3~(j)YHK~~~ fi ~ F MO>K
HO onpeAen~Tb, tneAY~ OnneHre~Mepy 11 CHa~Aepy, cneAY~~~M 06pa
SOM / np~ 3TOM ~cnonbsyeTc~, B ~acTHocT~, npeAnOnO>KeH~e O paB
HOMepHo~ nnoTHoCT~ MaTep~~ no 06beMY wapa paA~yca Ro B Ha4anb
HW~ MOMeHT BpeMeH~ B conYTcTBy~~e~ C~~TeMe oTc4eTa/: 

ã = R 3/2. 

+~r1l2, R> R ' - 2 g o 

F= 

+ 3 112 (-B... ) 31 2 R < R .- - r g , -. O
2 R o 

2MB M'v3nec s r g = ~ - rpaB~Ta~~oHHbl~ paA~YC r eria , - ero Macca, 
c 

G - Hb~TOHOBa rpaB~Ta~~oHHa~ nocTo~HHa~, c - CKOpOCTb CBeTa. 
TaK KaK Hawe peweHHe /7/ np~ OTHOC~TenbHO Man~x BpeMeHax 

/8/ COBnaAaeT c /9/, onpenenax A(R) ~ B(R) HS COOTHOWeH~l1 /10/, 
/11/. 

,Qanee Mbl 6YAeM Bbln~CblBaTb (j)opMynbl An~ criyuaa /\ > O, peayns 
TaT~ An~ /\ < O, KOTop~e nonY4a~TC~ BnonHe aHanor~4HO, B~nHweM 

nOS>Ke. ,Qn~ 06nacT~ BHY~P~ MaTep~~ R ~ Ro peweHwe T~KOBO: 

Wr 2 = e = R2 [ ch (c r j ~ /\) ± q 11 2 sh (c r J ~ /\) 14/3 • /12/ 

3AeCb 6eSpaSMepHa~ Ben~4~Ha 

3r g /13/
q = ARg 

~ BBeAeHa 06~4H~M 06paSOM WBap~WHnbAOBa paAHanbHa~ KOOPA~HaTa 

r. B ~HTepecy~~~x Hac cnyvaax q» 1. 
OnpeAen~M nnOTHOCTb n~neB~AHo~ MaTepHH B (j)YHK~~~ c06cTBeH

Horq BpeMeH~ r. C Y4eTOM /4/ ~s ~CXOAHoro ypaBHeHH~ non~ /3''l 
cneAyeT: 

8 77 G A 3· 2 ww ' ---p=- +-W +--. /14/
 
c 2 4 w'
 

re / 1! ; aHaJlH3 oõmer-o .crryuaa A =f. O H f2(R) f. 1 OTHeeeH B npano-: 
BbI4~cn~~ c nOMO~b~ / 13/ ~, » ' ~ co ", 'HaXOAHM

• :>KeHHe •• 
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(s) ~ J!i- A Sh(CrÃA) ± qlf2 ch( CrJ!A) 2 
, cu =-, w' - O.. /15/

3 . TC) 1/2 - R 
ch( c T vI...sL A) ± q sh ( c T V--ª-A)

4 4
 
OKOH4aTenbHO nnOTHOCTb Be~eCTBa paBHa:
 

A (q - 1)8170 /16/--p=
2 3c a

+ 
3Aecb BBeAeHa $YHK~~R 

~ 1/2 2./3 / /J 3 a+( T) = [ ch (c T vi tA) ± q sh ( c T 4"' A) 1 • 17 

5YAY4~ nOCTORHHO~ B 06~eMe wapa B Ha4anbHW~ MOMeHT BpeMeHM 
M 

/ P = P = 4 3 /,. nnOTHOC"f b He a.aBlflCII1T OT R ~ B nocnenymuae
 
O --17 R
 

3' O 

MOMeHTW BpeMe~~. B ABYX npeAenbHWX cnY4aRx nOBeAeH~e p ~ r 2 Ta
KOBO: 

21\ q-1/2 ::r-I e-- cTN 
~ ~_. 

P - 8170 112+ 1T--'>oo q 
118/
 

q /1 ' 2J-t. CT
 

r 2~ R2 (1 ± q 1/2 )4/ 3 . e
 

T .. O, T04Hee ,CTj~ A « 1: 

1 
P~ 

}6 17G(TO ± T) 
2 ' 

/19/ 

'R2(1r 2~ ± T / TO) 4/3. 

3Aec b TO - BpeMR naAeH~R OT r R O AO r o: 

2 Ro
3/2 

T =- /20/ 
O 3c --;tT2

g 

06a 3aKOHa /18/ ~ /19/ ~3~eCTHbl: /18/ xapaKTepeH AnR KOCMono

r~4eCKHX MOAene~ c A> O, /19/ COBRaAaeT c HeKoe~ YH~Bepcanb


HO~ 3aKOHOMepHOCTb~, B 4a~THOCT~, B Hb~TOHOBO~ Teop~~ TRrOTe
H~fl/4~
 

'4 

3aMeT~M cneAy~~ee~ YpaBHeH~R TRrOTeH~R /3/ caM~ no ce6e AO
nYCKa~T Bw60p n~60ro 3HaK~ np~ onpeAeneH~~ npo~3Bon~Ho~ $YHK
~~~ F(R) B /11/. 3HaK /-/, Bb/6paHHbl~ B /3/, OTBe4aeT pearis aoã 
3aAa4e o rpaB~Ta~~OHHOM Konnance wapa nbrneB~AHO~ MaTep~~ c Mac
CO~ M ~ Ha4anbHblM paA~YCOM Ro /B COOTBeTcTBy~~e~ cac r ene KOOP

I A~HaT/. B 3TOM cnyvae rlJ10THOCTb MaTep~~, corna cuo /1-9/, c r pe.
I 

M~TCR K 6eCKOHe4HOCT~ 3a BpeMR, paBHOe TO' CneAOBaTenbHO, BO
3~~KaeT c~HrynRpHocTb npOCTpaHCTBa-BpeMeH~ np~ r = O. 

3H3KY xe /+/ OTBe4aeT IlcnOK0~HaR'1 3Bon~~~R MaTep~~, nnaaao 
pacw~pR~~e~CR OT Ha4anbHoro COCTORH~R. 

~306pa3~M AnR HarnRAHOCT~ B03H~KWY~ c~Tya~~~ Ha p~C. 1. 

P 

I
 
I
 

1~1'1 

Po 

~ '" exp(-c r v'3A)
 
-'[
 

TO 

PMC. 1. P ( T) npn A > O. 

fleBaR BeT~b Kp~BO~ co 3HaKOM /-/ cooTBeTtTByeT rpaB~Ta~~oHHo
MY KOnJ1ancy wapa nblneB~AHo~ MaTep~~, KorAa T YBeJ1~4~Bae~CR 

OT HynR AO~. npaBY~ BeTBb /-/ MO>KHO TpaKTOBaTb KaK " pO>KAe-
H~~I MaTep~~ ~3 c~HrynRpHocT~ np~ T = TO ~ nOCJ1eAy~~ee ee He
OrpaH~4eHHOe paCW~peH~e C nOCTORHHO~ Xa66J1a 

H =cJ_A /21/
03' 

ECJ1~ B3RTb Ha~60nee AOCTOBepHoe B HaCTOR~ee BpeMR 3Ha4eH~e 

. KM /5/ -56 -2 
HO = 55 ---~-1- ,TO nonyuaex A::: 1 , 1 ·10 CM, 4TO 6J1~3KO 

c·,.nc 
K O~eHKaM ~3 APyr~x co06pa>KeH~~. 
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n plflBeAeM peayns TaTbl AIlfl cnyuaa 1\.< o. Teneps ~1MeeM AIlfl eW : 

2 r = e{fJ	 = [A(R) Sin(Cr~3 IAI ) + B(R) Cos(crJfll\1 H4/3 /22/ 

VI nocne onpenene-u-a npoaaaons aux $YHK41fl~ A 11I B aaanorau
-HO /8-11/: 

r 2 = R. 2 a:'{r), R s: Ro .	 /231 

aIlfl nIlOTHOCTIfl MaTep~1fl Tenepb nOIly~aeM: 

S17G IA I (q + 1)
---p /24/
 

c 2 a~( r)
 

nplfl4eM	 $YHK4I11fl a_(r) paBHa: 

13- ts>: 2/3 3r ga_C r) = (CO S ( C rs]4" I AI ± JQ sin{C r V'4 IAI ) ] , q = .,. /25/
IAI RÜ 

HeTPYAHO yGeAIflTbcfl '. 4TO noaeneuae $YHKI..lIflIfl p (r) npa r -+ O COBna
AaeT C /19/. B OCTaIlbHOM xapaKTep 3B0l1~4i111fl MaTeplflill Tenepb APY
roü: $YHK4Iflfl a_(r) oõpaurae r cn B HYIlb B T04Kax ,.q » 11 : 

c r 17m + Cr, m = 1 '2m O .' •••	 /26/AIAI4 

/26/ onpenenaer CHHrYIlflpHble T04KIfl peLI!eHIflR npa A < O. Cnenoaa
TeIlbHO, .I PO)f(Aa flCb" B Ha4aIlbHO~ CIflHrYIlflpHOCTJ.iI r:tPIfl r = r ' MaTeo 
Plflfl nepillOAIfl4eCKIfl paCWlflpfleTCfl Ifl C)f(IflMaeTCfl, CHOBa B03HiIIKa~T CIflH
rYIlflpHOCTIfl nplfl r = r m * ' pa3BiIITIfle IflMeeT, TaKIflM oGpa30M, 4~KIlill

4eCKIfl~ xapaKTep /CM. YCIlOBHO Ha plflc.2/. 
B MOMeHTH MaKCIflMaIlbHoro pacw~peHlflfl paAIflYc wapa B IlaGopaTop

HO~ CIflCTeMe OTC4eTa /cIflCTeMe WBapl..lWiIIIlbAal TaKOB: 

R q 1/3 = j3rg •r 
M8KC	 /27/

O IAI 

*rrOBegeHHe per) B6nH3H cHHrynRpHOCTeH Ir = rml HMeeT Bce TOT 

p 

i' 
J,
,
I 

) I I f I -'2: 
r-o 

PHc.2. per) ripa A <O. 

Cooruouieuae 127/ caaauaaer IAI, M Ifl r M8KC.ECIlIfl aanar s M 14 r
 
M3 Ha6Il~AaTeIlbH~x AaHH~X AIlfl BceIleHHO~, TO 1fl3 /271 MO)f(HO nOIlY

4i11Tb 04eHKY 1 A1. B03bMeM /6/:
 

23 56	 28 M = 10 == 10 r, 10 CM.	 /28/M0 rM8KC== 

Torna AIlfl R = R :o

1"AI =	 3r g = 6MG < 4,4' 10-56 CM-2. 
/29/

3 ç} 3 • 
r M8KC rMBKC 

nO-BiIIAIflMOMY, coapexeuuue AaHHble ,Qa~T fIlfl r M3KC HeCKOIlbKO 60Ilb-' 
wee 3Ha4eHlfle, 4eM /28/ /rM8Kc-1,5'102 CM/; B CBfl31fl C 3TiIIM /29/ 
CIle,QyeT paCCMaTplflBaTb, KaK BepXH~~ rpaHIfl4Y ,QIlfl IA\ . 

Tenepb nepillOA nYIlbcalllfl1fl BceIleHHO~ nOIlY4aeTCfl 

T ..... 17 10	 ...28 -&6 -2 10 - >1,8.10 neT;(~nA r =1,5·llr eM ,IAI =1,3.10 eM ,T=3,3.10 ner),

cJtiAI	 · /30/ 

HTaK, CIlY4alfl A > O Ifl A < O npIflBOAflT, COOTBeTCTBeHHO, K Heor
paHIfl4eHHOMY paCWillpeHIfl~ Mareplfllfl Ifl K 41flKIllfl4eCKOMY xapaKTepy ee 
3BOIl~41fl1fl. 3TO COOTBeTcTByeT $pIflAMaHoBcKIflM MOAeIlflM OAHOPOAHO~ 

l' Ifl J;130TpOnHo~ Bceneuuoa npn p < Pkp Ifl P > Pkp' OAHaKo B HaweM . , peweHlfl1fl nOHflTlfle KplflTlfl4ecKo~ nIlOTHOCTIfl He B03HIflKaeT, Tlfln 3BOIl~

~
 41fl1fl onpeAeIlfleTCfl IlHWb 3HaKOM KOCMOIlorIfl4eCKO~ nocToflHHO~ A.
 
Ba)KHO~ xapaKTeplflcTIflKO~ nOIlY4eHHoro peweHillfl flBnfleTCfl MeTplflKa 

1	 4 npOCTpaHCTBa-BpeMeHIfl. nOAcTaBIlflfl B /2/ COOTHoweHlflfl /4/, /15/xe YHHBepcanbHbIH xap axrep THna /19/: p(r) - 2 ' 
iII /12/ IflIlIfl /23/, nplflXOAiIIM K Bblpay.<eHIflIO ,QIlfl IflHTepBé!Ila BHYTPill Ma617G(r-r)

'HO He3aBHCHMO OT 3HaKa.	 m Te Plflill I R :>: Ro I : 

6 7 



III 1 

" I 

C2dr 2ds 2 
= _ a~(r)[dR2 + .R2( de 2 +Sin2ed1>~]. 1311 

MeTp~Ka 1311 nonY4eHa B npeAnonomeH~~ Po = const ~ B paMKax 
~3Y4aeMoro 4aCTHoro Kna~ca peweH~~ np~ r~R) = 1. 4TO KacaeTCR 
Ha4anbHoro ycnoaua Po = const /nnoruocn, B Ha4anbHb:~ MOMeHT 
He 3aB~C~T OT R-paA~anbHo~ KOOPAI4HaTbl B conyrc r ayouieã C~CTeMe '~

n
t 

oTc4eTa/, TO OHO ~ nOCn~AYlOtq~~ pe3ynbTaT p = per) ICM./161 ~! 
~ 12411 uennoxo cornac.yIOTCR c cOBpeMeHHblM~ AaHHbIM~ o nOCTORH

CTBe B cpeAHeM nnOTHOCT~ MaTep~~ no ,06beMY Ha5nlOAàeMo~ 4aCT~
 

BceneHHO~.
 

MeTp~Ka 131/ 03Ha4aeT, 4TO npOCTpaHçTBO nnOCKoe leBKn~AoBoI,
 

T. e. ruoõoe ce4eH~e r = const 4eTblpeXMepHoro npOCTpaHCTBeHHO

BpeMeHHoro KOHT~H~YMa 06naAáeT eBKn~AoBo~ reoMeTp~e~.
 

np~ A > O ~ cryAr>l MeTp~Ka 131/ nepexonur B MeTp~KY Bce

neHHO~ Ae C~TTepa 11917/, CM./2.4.5/, KOTopaR nonY4aéTcR KaK
 
peuieuae ypa~HeH~i1 3~HWTe~Ha np~ A f, O ~ p = O.
 

B OTn~4~e OT peweH~R Ae C~TTepa B HaweM peweH~~ nnoTHOCTb
 
MaTep~~ OTn~4Ha OT HyriR ~ paaHa 116/.
 

B 06tqeM B~Ae 131/' cOBnaAaeT C MeTp~KO~ KOCMonor~4eCKO~ MO

2
 

u u 3HO 141 
.qen~ nnOCKO~ Bceneuuoü: A = O, P = P = --a

, . k p 8" 

3aKaH4~BaR 06cymAeH~e nonY4eHHoro aHan~T~4eckoro peweH~R
 

ypaBHeH~~ TRrOTeH~R, nOA4epKHeM cneAYlOtqee, BamHoe, Ha Haw
 
B3rnRA, 06CTORTenbcTBO. ~3Y4eH~e 3T~X peweH~~ B ,$opMe I1Z1
 
~ 1~3/, a TaKme p~c.1 ~ ~ nOKa3b1BaIOT, 4TO B OKpeCTHOCT~ C~H

rynRpHocTe~ np~ r = ro ~ r = r peweH~e COCTO~T ~3 ABYX BeT
m J! 
Be~, OAHa ~3 KOTOpblX on~CblBaeT naAeH~e IKonnancl MaTep~~ Ir < ~ ~ 

<TI, npyraa - 06paTHbl~ np04eCC IB03BpatqeH~e ~n~ "poxneuae" 
m l:

MaTep~~1 ripa r > r. 
m 

M'anaR OKpeCTHOCTb c~Hr-ynRpHocT~, KOTOpaR I 
He MO}KeT 6bITb onacaua KnaCC~4eCKO~ Teop~e~ TRrOTeH~R, 3Ta 06- :i 
naCTb npOCTpaHCTBa-BpeMeH~, KOTopaR npeACTaBnReT c060~ CBoero 
poria "4epHbl~ F.ll~~K" ~n~ "r-opuuno'", B KOTOpOM npoacxonar He~3 H
BeCTHble nOKa $~3~4ecK~e np04eccbI np~ nnOTHoCT~ MaTep~~, AOCT~

I ~ ralOtqe~ nnaHKOBCK~X 3Ha4eH~~, np~BoARtq~e, B03MomHo, K KOHe4HoMY
 
BpeMeH~ cytqecTBoBaH~R 3T0i1 06nacT~ ~ nepexoAY MaTep~~ B npo

4ecce 3BonIOU~~ 4epe3 c~HrynRpHocTb. r~nR 8ceneHHo~ B 4enoM IHa6n1OAeH~e B conYTcTBYlOtqe~ C~CTeMe 11 
oTc4eTal cKopee Bcero 3TO TaK ~ eCTb, XOTR KnaCC~4eCKaR Teo
p~R TRrOTeH~R n~Wb YKa3b1BaeT Ha cYtqecTBoBaH~e BeTBe~ peweH~R ~. 
runa "BxOAa" ~ "BblxoAa" BHe 3TO~ oõnacr a npocrpaacr aa-apeaeua ,
 
HO He Mo~eT on~caTb nepexoA peweH~R C OAHO~ BeTB~ Ha APyry~.
 UnonY4eHHoe Bblwe aHan~T~4eCKoe peweH~e MaTeMaT~4eCK~ paBHo
MepHo noxaauaae'r , KaK "ycr poeua" oxpecruoc r s c~HrYJ:1RpHoCTe~ r~ 
r=O' Ir~rl. m i~ 

4TO «acae'tca ~30nwpOBaHHoro MaCC~BHoro, HO KOHe4Horo' no paa
MepaM r ena , nperepneaaourer-o rpaB"'1Ta4~OHHbl~ xonnanc ~ 06pa3YIO~e

ro TaK Ha3bls-aeMYIO 4epHYlO Ablp'y c aec sxa CTpaHHbIM~ c raoceonora
4eCKO~ T04K~ 3peH~R CBO~CTBaM~ /rop~30HT C06bIT~~, np~H4~n~anb

HaR HeB03MomHOCTb H3Y4eH~R 06naCT~ nOA C$epOH illBapuw~nbAa 

cpeACTBaM~ 3KCnep~MeHTanbHOH HaYK~ - 3Ta 06naCTb HBblpe3aH~11 

~3 aaurero npOCTpaHCTBa-BpeMeHI<1, HaXOARCb B lIa 6 conKH HOM- 6YAytqeM" 
AnR c ropouaer-o Ha6nIOAaTeI1R/) TO np~ Ha6nIOAeH~~ ~3BHe) ~3 Ila60
paTopHOH, wBap4wMnbAOBOH C~CTeMbI OTC4eTa B03HHKaeT np~H4~n~aI1b
HbI~ Bonpoc: B KaKoe ~MeHHO npOCTpaHCTBO-BpeMR '/Hanp~Mep, eBKnM
AOBO' Ir » r g I! I B03BpatqaeTCR MaTep~R nocne nepexona 4epe3 C~H
r ynapuocr s'" . C T04K~ 3peH~R Teop~~ 4epHblX Ablp. 3TO He t-:10)t(eT 6blTb 
TO me npOCTpaHCTBO-BpeMR, OTKYAa Ha6nlOAanCR Konnanc. 

BbrnCHeH~e Bcex 3T~X $YHAaMeHTanbHblX BonpOCOB Aon~HO RB~Tb

CR npenxeroa 6YA.YU\eH 0606tqeHHO~ 'r eopaa TRrOTeHIlfR, BKnlOqalOtqeH, 
B03MomHO, KBaHT08b1e 3$$eKTbI 8 c~HrynRpHo~ 06nacT~. 

ABTOp C4~TaeT CBO~M np~RTHbIM AonroM noõnar-onapsrr s B. r .KõAbJ
ure acxor-o 101' 3.A. Tar apoaa aa 06cY}/{AeH~R paõor sr ~ aec s-sa Ba}/{Hble 
3aMe4aH~R . 

flpU.Iloxe-1iue 

AHaIl~3 oõure ro cny-iaa r 2(R) ,:j l .
 
nOACTaBITRR supaxeaae 141 B ypaBHeH~e 13 I I, nonyvaex:
 

::U' + : ~ 2 _ A - e-wr 2 (R) = O', f 2(R) = f 2 (R) - 1. In. 1I 

nOnO>lf~M eÚ) r 2 , TorAa AnR r(r, R) ~MeeM 3KB~BaneHTHoe In.11 
ypaaxe aae : 

2 r ~. + ; 2 - A r 2 - f :?(R) ., O • In.21 

Ecru- BBeCT~ HOBYIO et>YHK4~1O li = r 2 H C4~TaTb r HOBO~ He3aB~c~Moi1 
nepeMeHHOH BMeCTO r, TO BMeCTO In.21 6YAeM ~MeTb: 

d li A 2" r-2 r - + li - - (R) = O • In.311\ r 
dr 

OKOH4aTeJ1bHOe peureuae AnR r (r, R) MO}/{HO npenc r aaar s ~HTerpanOM: 

*IT03TOMY B03MO)l(HO~Tb cymec-naoa auaa "a evaux "tJepHblX nsrp" nox a 
OCTaeTCH OTKpWTO~. 
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T - T (R)	 
1 dr In.41fO c 

o	 J!(;CR) + ~ r 2 + f 2(R)
 
r 3
 

3AeCb C(R) 11I TO (R) - euie ABe npoaaaonsuae .<t>YHK4111111 R. 
PeweH~e In.41 COOTBeTcTByeT o6tqeMY peweHIII~ TonMeHa/ 2f, ypaBHe
HIII~ 3~HwTe~Ha An~ n~nM B conYTCTBy~tq~X KooPA~HaTax. 8 o6tqeM 
B~Ae IIIHTerpan B In. 41 ~blpa>KaeTC~ 4epe3 31ln~nT~4eCK~1e IIIHTerpa
n~, 4TO 3aTpYAH~eT onpeAeneHllle npOlll3BonbH~X <t>YHK4~~ 4epe3 Ha
4anbHble ycnoaua 11I AanbHe~w~~ asanaa . 

OTMeT~M, 4TO ecru- n~6o~ 11I3 4neHOB nOAKOpp.Hi-!OrO Bbipa>KeH~~ 
paaeu Hyn~, TO npoc rue aHanlllT~4eCKllle ablpa>KeHIII~ MorYT 6blTb no
nY4eHbl: [2 == O, CM. B TeKCTe AaHHO~ CTaTb~, A= o - CM. a 111 
11I C(R) = O - CM .nanee . I

OrpaH~4~Mc~ 3Aecb B~~CHeH~eM aC~MnTOT~K~ In.41 nplll T 4 ~ ~ 
~ T ~ O. KorAa r Mano / T ~ TO /, nOA KopHeM B ~HTerpane MO>KHO 

; 

OCTaB~Tb 4neH ~ C/r, ~ M~ nplllxoAIIIM K paccMoTpeHHoMY cnY4a~ 
J 
I 

119/: 

r ~ (T	 - T
O 

) 2/3 
• In.SI 

np~ T --+ oe,	 ecnlll'IIICKn~4~Tb ocoõue cny-raa , xorna -.! Ar 2 =: ~ 
3 k r k 

r k - T04KM, B KOTOP~X Vr B In.41 paBeH Hyn~, OCHOBHO~ BKnaA
 
B IIIHTerpan BHOC~T 60nbwllle 3Ha4eH~~ r. TorAa, Hao6opoT, 4neHOM
 
C


--MO>KHO npeHe6pe4b, ~ IIIHTerpan nerKO B~4~cn~eTC~ InycTb A> OI:ri . 

T _ 1 2 r A _	 . __ 1n I- A r + 2 j l\ .- 2 .J A! 3 3 3" (f (R) + 3 r 2) I· In.61	 I 
I 
lI04eBIIIAHO, aC~MnTOT~Ka coananaer c 118/: 

l 

;r ~ exp c T j	 A . In. 7I 
3 !

lloaeneuae peureuua ripa f 2(R) /:. 1 B npOMe>KYT.o4HO~ ofinacru . i 
CJAT' ~ 1 no YKa'3aHHbIM asnue npM4~HaM He~CHO. MO>KHO nlllWb BbICKa t 
3aT b n pennonoxe-ure ./no a Hanor~~ co cnY4aeM A = O, xorAa pewe

If 2=11H~e OnneHre~Mepa-CHaAAepa aHanor~HHoro 4aCTHoro Knacca 
npaB~nb\-io onacuaaer r pa BIIITa 4~OHHb'~ xonna ncl o TOM, 4TO OCHOB ij
H~e 4epT~ 3Bon~4~~ MaTep~~, B~~CHeHH~e B paMKax npOCToro aHa
nlllT~4eCKoro ,peweH~~ ripa f 2 = 1, coxpaaaerca B o.6tqeM cny-rae . ('
Ka4ecTBeHH~~ aHan~3 B/2/ Aen~eT 3T~ npeAnOnO>KeHllle BeCbMa npaB- , I 

. Aonogo6HblM. 
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TEMATHqECKHE KATErOPHH UYBnHKAUKR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE~OBAHHR 

HH.QeKc TeMaTHKa 

1. 3KcrtepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHM 

3. 3KcnepHMeHTanbHaR HeHTPOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTPOCKOnHR H paAHOXHMHR 

7. ~H3HKa TR*enWX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 
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AaHHwx 

11. Bw4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TaepAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. AoaHMeTpHR H ~H3HKa aa~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbaoaaHHe peaynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6nacTRX HayKH H TeXHHKH 

19. 6H~H3HKa 
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Boaq-QeMonoBCKHH A.r. 
06 O,IJ;HOM pemeHHH ypaBHeHHH THroTeHHH 
3HHmTeHHa AflH IThlfleBHgHOH MaTepHH 

P2-87-819 

llonyqeao H Hccnep;oBaHo Toqaoe aaanHTaqecKoe pemeaHe 
ypaBHeHHH 3HHWTeHHa AnH llhlfleBHgHOH MaTepHH, HBnHID~eeCH 

o6o6m.eaHeM pemeHHH OnneareHMepa-CHaHAepa. OcaoBHbie pegym,
Ta~: 1/ B KOCMonoraqecKoM nnaae pemeHHe onHcbmaeT Mop;enb 
O,IJ;HOpO,IJ;HOH H H30TPOllHOH BceneHHOH, KOTopaH HeorpaHHqeHHO 
pacmapHeTCH npH A>O H nynbcHpyeT /oc~HnnHpyeT/ npH A<O. 
BceneHHaH- npocTpaHCTBeHHo-nnocKaH, B npep;ene crJTA1 >>I 
COJm~aeT C MHpOM p;e CHTTepa. 2/ IlonyqeHbl O~eHKH AnH OTpH
.u;aTenbHbiX A H AnH nepHop;a oc~nH~HH BceneHHOH: I A I = 
= I o-56 CM - 2 ; T ::: 3· I a 10 neT. 3/ B6nH3H CHHrynHpHOCTeff pe
meHHH npH A < 0 3aKoH H3MeHeHHH nnoTHOCTH MaTepHH yHHBepca 
neH: p - ( T - T c)-2 , T c - MOMeHT C06CTBeHHOrO BpeMeHH, CO 
OTBeTCTBYID~H CHHrynHpHOCTH. 06CYJKAaiDTCH B03MO)){Hble cnep;CT
BHH 3TOrO !lJaKTa. 

p a6oTa BblllOnHeHa B ITa6opaTopHH BbiCOKHX 3HeprHH mum .. 
llpenpHHT 06"&e,!lHHetiHOrO HHCTHTyra JIJlepHbiX HCCJle.llOBaHHH.l]y6Ha 1987 

IlepeBOA aBTOpa 

Bonch-Osmolovsky A.G. 
About One Solution of the Einstein 
Gravitation Equations for Dust Matter 

P2-87-819 

Exact analytical solution for the Einstein equations 
for dust has been obtained and investigated. The main re
sults are as follows: l) The model describes homogeneous 
and isotopic Universe which expands without restriction at 
A> 0 and oscillates at A< 0; 2) Evaluation for negative 
A and Universe's oscillation period is I AI :::: Io-56 cm- 2, 
T = 3•10 W years; 3) ~ear singularities the density of mat 
ter changes according to the universal l.:tw: p - (r - r c)- 2, 
rc is the proper time momentum corresponding to the singu-

jlarity. Possible consequences of this fact are discussed. 
1 The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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