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BBE.D.EHME 

TX B uJ . • u 
nCCJieAOBaHHe 3BOJIJOU:HH CeJieHHOH CDYCTR HeCKOJibKO MrHOBeHHH DOCJie 

ee poQeHHR, no-BHAHMOMY, aeso3MO:>KHO 6e3 noHHMaHH.SI sonpocos, 'ITO TaKoe 
KBaarosaS. TeopH.SI rpaBHTaU.HH H KaKOBhl TPYAHoc,:rH H rpaaHU.hl npHMeHHMOCTH 
ee DOH.SITHH, B llaCTHOCTH, «soJIHOBOH tPYHKU,HH» H «BpeM~HH 3BOJIIOU,HH» B 300-
xy, KOrAa ew.e aec~paBeAJIHBhl KBa3HKJiaCCHlleCKOe H KnaCCH\IeCKOe npH6JIH:>Ke- · 
HH.SI. 

B o6w.enpHHRTOH B aacroRw.ee speMR cxeMe KBaHTOBaHHR YH.n.ncpa - ·.ne 
BHTTa [ 1,2 I BOJIHOBaR tf>yaKU.HR Bceneaaou HHTepnj)eTHPYeTCR KaK crau,Ho­
aapaoe COCTORHHe c ayJieBhiM co6CTseHHhiM 3HalleHHeM suawTenaoscKoro one­
paropa saepmH 

H1.J! = 0. (1) 

3TO ypaBHeHHe B03HHKaeT KaK yCJIOBHe CBSI3H nepsoro poAa Ha tPH3HlleCKHe co:. 
CTORHHR·TeopHH, npoKsaaTosaaaou 8 pacwHpeaaoM tf>a3oBoM npocrpaacrse. B 
TaKOM DOAXOAe, KOTOphiH 6yAeM Ha3hiBaTb peAyKu,HeH KBaHTOBaHHOH TeOpHH 
(PKT), BpeMR 3BOJIIOU,HH DORBJIReTCR .TOJibKO Ha KBa3HKJiaCCH\IeCKOH CTMHH 
paCWHpeHHR, KaK JIOKaJibHhiH napaMeTp KBa3HMaCCH\IeCKOro DJ>H6JIH:>KeHH.SI 
[2 ). " . . " , 

B pa6oTe OAHOro H3 asTopos (B.H.Il.) [3) paccMaTimsanach B03MO:>KHOC!h 
BBeAeHH.SI KBaHTOBOr'o (rJio6aJibHOro) BpeMeHH, KaK BpeMeHH CDeKTpaJibHOro 
npeACTaBJieHH.SI BOJIHosou tPYHKU.HH Bceneaaou, s•anhTepaaTHBHOM nOAXOAe 
KBaHTOBaHHR peAYU.HpoBaHHOH TeOpHH (KPT), KOrAa BHallaJIC pa3pewaJOTC.SI 
see CB.SI3H aa KJiacCHlleCKOM yposa~ H CTpoHTCSI peAyu.uposaaaoe tf>a3osoe npo­
crpaacrso, a 3aTCM npoBOAHTC.SI CXCMa KBaHTOBaHH.SI OCTaBWHXCR DOCJIC peAyK-
U,HH creneaeu cso6oAhl. · 

B pa6oTax [3,4 I 6Wl:H nOJiy'leHhl BOJIHOBhle tPYHKU.HH tPPHAMaHOBCKOH Bce­
Jieaaou s npocreuwHx CJiyllaRx <<paAnau.nn» H «nhiJIH» H noKa3aHo, 'ITO KPT­
DOAXOA YAOBJICTBOp.HeT npuau.uny COOTBCTCTBHR KJiacCH'ICCKou TeopHH, a spe­
MR KBaHTosoro aa6JIJOAaTeJIR AJIR uenOABH:>KHoii nhiJIH cosnaAaeT c co6CTsea­
HhiM speMeHeM <l>pHAMana (aaanomliHO CJiyllaJO peJIRTH~HCTCKOH · qacTHU.hl B 
DOKoe). 

B naCToRw.eu pa6oTe Mhl paccMaTpnsaeM KBaHTOBaHHe OAHOpoAHOH KOCMO­
JiomqecKon MOAeJIH B TeopHH AopAana - Bpauca- .D.nKKe c U.eJihJO uanTH pe- · 

2 

h. 

'I 

AYU.HposaunyJO BOJIHOBYJO tPYHKU.HJO Bceneuaou H H3Y~HThBOnpoc O:BJIHRHHH 
AOnOJIHHTeJihHhiX creneueii CBoOOAhl ua KBaHTOBYJO 3BOJIJOU.HJO Bceneaaoii~,:. , 

· Pa3AeJI · I . nocBRW.eH AeTaJihHOii nocrauosKe sonpoca o KBaHTOBaHH.H H ·ero 
HHTeiJnpeTaU.HH ua npnMepe peJIRTHBHCTCKOii qaCTHIJ.hl. B pa3AeJie 2 paccMaT;­
PHBaeTcR. OAHOpoAHaR KOCMOJIOrH'IeCKaR MOAeJib. CKaJI.HpHO-TeH30pHOH TCOpHH 
, " • "> , • - ' • - • ' " J " • : < ; ' - ' , • • e ~ f ~ • • " ' > •" ~ - : " , ' ~ 

rpaBHTaU,HH •. 
-~ ; ;"' 

I. PEn~TMBMCTC~ KBA~TOB~ MEXAHMKA 
,·c : : 

i- '· •. 

06cyAHM HCnOJib3YCMNH MeTOA KBaH~OBaHHR Ha DpocTOM npHMepe peJIRTH­
BHcic~oii · tiaciHI\hl; onuchlsaeMon · Aeiicrsm!M,' liH'sapua8nihlt.i o1-aocnTe.iibao 
penapaMeTpH3aU.HHBpeMeuu·'·· • '<•;:! : .. • · -,· · :.· · · ·• •• ·· · ' '· . 

.T · ·'·. ·· · ·' . · • dX 
W1 = J d-r [X0P0 + X;P;- a H); X= dT; 

·, 0 · ... · .. ·: .·:· .. 
,. (2) 

··,, ~::- >· ... ' 

. H =:= _!_ (w; -: .. P02);·>~ = v m2 ; ;;2·.-

< ~ ~: ; • 

" .2 ...... c:· •.. ,·;.·' . 
(3) 

CneKTpanbaoe npeACTasJiea~e somlosou lj>ynK~HH 8. Ksaarosou TeopH:H (2) xo-
powou38ecrao: .. ' .::. · .,, ·. ·.'.·: • : · 

d3P [ ;x P- ;x P · · -;)(/> +;xp]' .: . 
: , , 'P(X0,X;) = f (27r)312V!W ~~+,>e_ 1 i o.o+a~-) e 1 1 -.. ·. o o , (4) 

._ • •> .• ., ' • 

rAe a<+), a(-) eCTh K03Q$HU,HeHT~ pa3JI~:>KeHHR BOJIHOBOH tPYHKU,HH DO .SIBHhiM 
peweHHRM ypaBHeHHR CBR3H C pa3JIH\1Hbl.MH 3HaKaMH 

.. •.n:·, H ~::o ~:Po =:=·i~!·:;·;·· , . 
:/. ~ 

(5) 

a noi<a3aTe:n:H jKCllOHe~T COBnahaJOT c AeHc;:BHeM·: BJSITI.M HaSTilX slBHbiX pe-
we88s.x· .. •· .· · · ·· ·. · :. ' ·· '' · ·' .,. 

T • 
' Red · · · • · • · · W =fd-r[XP;-Xw)::XP.-Xw . I . . I I+ 0 . .I I+ 0 

cy.. . ' < • 0 ·c.;;;.. . ... ;' •; .; ... ;, ; 

(6) 

(c TO'IHOCrhJO AO 3aMeHbl nepeMeniihlx · (P. ·~··-P.) s :·nOCJie,AaeM CJiarae.MoM). 
" . . .·· . 1, '; .. 1· .... ; ; ,· ·: . . . 

Bhlpa:>KeHHe (6) 6yAeM aa3hlBaTh peAYU.HposanHhlM AeiiCTBHeM. <l>opMaJihHOe 
KsaarosaHHe <6> seAeT K 8oiiHosoii tf>yaKU.ini (4): · . >· · . . · · 

Mbl BlfAHM,. liTo nOCJie peAYKU.HH .OCTMOCb ~erhi:pe He3as'ucuMblX. CTeneHH 
CBOOOAhl, · OAHa Hl . KOTophlx · oro:>I<Aecran.SICTCR co BpeMeaeM cneKTpaJih~oro 
npeACTaiJJieHH.SI (HJIH speMeHeM sa~w~~ro H:a6JIJOAaTeJIH~. '!(J: ; . . · 
- ·. ··• ···' ·• ~' •• • .. : · --~ ··- ·. _:·,.z· -·~.t' ._., ._;~:1: ,·'·: ·~:- •'h~<_. 

,;· , · TQ(X0) = X0• :· 
.. ,_t ·:··· .•.. •<(7) 

/ ij ~~;~,;:;~~~~!:~~~ 



,' ," 

B o6w.enpHH51TOH HHTepnpeTau,uH TaKoe oTo~eCTBJICHHe HrpaeT poJib KaJIH6-

poBKH, a C 3HCprHCH lfaCTHU.bl CBSI3blBaCTCSI HCCOOcTBCHHOC 3HalfCHHC HCXOAHO-. 

ro raMHJihTOHHaHa H, a K03Q><PHU.HCHT nepeA x0 B peAyl(HpoBaHHOM ACHCTBHH 

(6): . • ' ' . ' 
B peJI51THBHCTcKoii KsauTosoii · MexauHKe ~a:>Ke. 11acn~l(a s noi<oe; P. = 0, 

. ·. I . 

OOJiaAaCT BOJIHOBOH QlYHKU.HCH C HCTpHBHaJibHOH 3BOJIIOI.(HCH BO BpCMCHH 

,;-, 
. . 

lJI(X) _ (+)'-iX011i · (-) +iX m 
o - ao . e +, ao e o • 

_.; 
(8) 

.B· 3ToM CJiylfae peAYU.H~sauuoe AeiiCTBHe s TOlfHOCTH cosnaAae-r c co6cTseu-

HNM s'peMeHeM tiaCTHU.hi T F' yMHO:>KCHHhlM ua m, · · · " 

, dT F = mad T = a ~t. (9) 

,UJI51'1aCTHU,bl B ABH:>KCHHH MO:>KHO IIOJIYlfHTb Bblpa:>KCHHe AJISI CoOCTBCHHOro Bpe­

MCHH, OIIHpaSICb Ha HCXOAHhlC_ KJiaCCHlJCCKHC ypaBHCHHSI_TeOpHH (2), 

mdX0 · . m 
adt = ±w I=> dTF=wdXO. (10) 

; i- •' 

KaK H CJICAOBaJIO O:>KHAaTh, 3TH ABa BpCMCHH CBSI3~Hbl ~e;>KAy coGoiinpeo6pa30-
BalmeM Jlop~uu.a . . . . 

TF 
w T = 2' 

X0 = m F v 1 - ~; 
pi 

Vi=w· (11) 

rJiaBHOH IIpOOJICMOH IIpH KB~HTOBaHHH CHCTCM,•HH~apHaHT~biX O~H~HTCJibHO 
penapaMeTpH3aU,HH BpCMCHH, SIBJISICTCSI BbiOOp ~pCMC~H, HJIH BblOOp KaJIH6poB­

KH. Ha paccMoTpeHHOM npHMepe ~O:>KHO sliAeTh, lfTO :no sb16op pe3KO orpaHH­

lfHBaeicSJ ·n}JHHU.HIIOM <<Ha?JIJO}:\aeMOCTH», comacuo X:oTOpoMy s KatiecTse spe-:-

MCHH MO:>KHO HCIIOJib30BaTb TOJibKO HHBapHaHTbl rpynnhl penapaMCTpH3al(HH. 

TaKHX imsapHaHTOB ABa: IipeMSI KaK HHTepsan (9) <T F' T.e. speMSJ corryTCTBYJO., 

w.ero ua6JIJOAaTeJISJ); H speMSJ KaK peAyl(Hposauuoe AeiicrsHe (6) (HJIH speMSJ 

CIICKTpaJibHOro IIPCACTaBJieHHSI T Q- speM'SI BHCUIHero ua6JIJOAaTeJISI). .· 

.. B KJiaCCHlfCCKOH peJISITHBHCTCKOH TeopHH 3T~ speMeHa 3KBHBaJieHTHbl B cH-

JIY 3KBHB_aJICHTHOCTH HHCpl(HaJibHblX CHCTCM OTClJCTa_. . ., . , . . . 

B KBaHTOBOH 'peJISITHBHCTCKOii TCOpHH BOJIHo'sa~ QlYHKU.H~ Bbipa,K.aeTCSI HC:­

. KJilOlJHTCJibHO 'tiepe3 speMSI BHCUIHero Ha6JIJO;iaTMSI • .ri.pymMH . ciiosaMH, no-. 

CT}X)CHHC BOJIHOBOH QlYHK.U.HH BC~er·K BbiA~!!HHrnfrn BpCMCHHT Q (KaK_ ACHCT-: 

BHSJ), Kon)poe ue ~osn_MaeT c co6CTseH.Hhl~.spe~eueM •• · · · ; · . ; . , . 

B pa6oTax [3,4] 6biJio noKa3auo, lfTO KBa.HTOBaHHe peAYU.HposaHHhiX OAHO­

poAHhlx KOCMOJIOrHlJCCKHX MOA~CH B TCOp_HH rpaBHTal(HH 3HHUITCHHa TaK:>KC 

/, 

4 

, ___ . 
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I' 
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,, 
! 
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rH 

T ·f 

'I 
i 

BCACT K ABYM pa3JIHlJHblM BpeMCHaM T F H T Q' KOTOpble COBIIaAaJOT AJISI KJiaCCH­

. ltCCKOro CJiytiaSI BCCJICHHOH, 3aOOJIHCHHoit. HCIIOABH:>KHOH IIblJiblO, TO'IHO TaK 

:>KC, KaK OHH COBIIaAalOT AJISI_ peJISITHBHCTCKOH tiaCTHI.(bl B IIOKOC. 

3TH cosnaACHHSI AaJOTocuosauuc i-taACSITbCSI ua nJIOAOTBOpHOCTb KaK KPT,.. 

MCTOAa, TaK H aHaJIOrHH .KBaHTOBOH. BceJI.CHHOH C peJISITHBHCTCKOH KBaHTOBOH 

tiacruu.cii AJISJ 6oJiec o6mux Teopuii. 

2. O.UHOPO.UHMI KOCMOJIOri14ECKMI MO,UEJib 
B TEOPIH1 tlOP.UAHA - SPAHCA - .UHKKE 

PacCMOTpHM CKaJISipH~~TCH30pHyJO TCOpH~ rpaBHTal(HH (5,6] 

w~Jd 4x,t=C['-,t 1 (R-,I;·u4u1'j_+AMl (12) 

rAe R-4-MepuaSI cKaJISJpuaSI Kp1t~~3H;·;~ ~ iiorapu'<l>~ i~k'M~p.iord~~~SI; ~- __:_·· 

6e3pa3MCpHaSI KOHCTaHTa CBSI3H; KOTOpaSI IIOCOBpCMCHHblM AaHHblM HMCCT 3Ha-
lJCHHC ~ ~ 250 (7 ). , ; . ; . . • . . ; . '· . • . . _ . . 

1~ 2 -~ 16nG; 

G - HblOTOHOBCKaSI nocr~si~ua~. -~~A~CHH;R ~ BHA~ Q>aKTopa AJISI YAOOCTBa, 

AM - IIJIOTHOCTb Q>yuKll,uu JlarpaH:>Ka semecrsa H HerpaBHTaU,HOHHblX IIOJICH. 

reoMeTpHSI H30TponHOH KoCMOJIOrH'ICCKOH MOACJIH 3aAaCTCSI MCTPHKOH Po-
6epTCOHa- YoKepa · · · · ' 

[ 

. ·2 . .. . . ·. . . . l 2 .• 2 : .. 2 .·· .dr · .. 2 2. . 2 . · 2 · 
ds = (dTF). -:-a (Tp) . 2 2 ·+r (diJ + sm iJdcp) , 

· · 1 - kr /r · · . . 0 . . 
. . 

(13) 

r)J.ero onpeAMSICTCsl ao ·.:_ BeJIHlJHHOH MaCrnTa6uoro Q>aKTOpa B cospeMCHHYJO 

3noxy, 
·:;!·· 

. dT F = a dt (a =' v g00) 
.; ., 

(14) 

eCTh HHTepsan co6CTseuuoro speMeuu, uusapHaHTHhiH OTHOCHTCJI-bHO npeo6pa-. . 

30BaHHSI rpynnhl penapaMCTpH3al(HH BpCMCHH 

.t .... t'(t)~ . '(15) 

UOCJie HHTerpHpoBaHHSI no TpexMepuoMy npocrpaucrsy 

d 3 2. _q 

f 3 ·· 3 f xr sm v 3 d :x v .,-g =a a ::.a. a .v3(r0). 
. ' vl-kr 21ro2 ' · ..... · 

(16) 
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lleifCTBHC ( I2) DpHHHMaeT BHJJ. 

.~ = V3(ro) fc!t~ e.o2.· .[e~oao(eaa~iJoa]-
· .. o 2x~.c·. a· 

. ' -·' 

-- . --· 

a
2a0a a(iJ0a)2 

aka ' ~ a3(iJ0a)2j 3 I -aa--- ---+ +aaA . 
o. a a r2 ' · 6 M 

. ·• .. . . 0 . ...J '·· .. • ;c.···, . 

(17) 

llm1 nOCJie.nyK>w.ero KBau.fosaunsr y.no6uo 3anncaT~ 3TO ACHCT~ne B ¢opManH3-
Me I-ro nopsr.nKa, CJJ.eJiaB KOH¢opMHOe npeo6pa30BaHHe 

, a= R e-o/2 = el' e-012; . 

d ·~d. · ..:.o/2 · t -. ! e .. 

• noc.rle qerosMecro 07> nony11nM sblpa)Keun~ 
, , r, . ... ' : . T.. ' , . ! ~,. . . • 

w1 = v3(r0){lii{~~·pt~>+ ~~'p<o)~a~~ 
I d 6 
. . . . . .. I 

, - 2 d T [p (JI) + 3 + 2~ ~(o)l ' 
" ~ • -1 • 

r.ne. 
,. 

(18) 

(19) 

3 •• • '"' • 'o' · -2o 20 H=R -----Y::.L+- . __J.::.L+. . +A e ·, ( ) 
[ 

I K2 p 2 . I I2 K2 p 2 . . k . ' ] 

. : . . · .. 2. . R! · , . 2 (3 ~ 2~) R
6 

· 2R2r~K2 . , M . 

eCTb raMHJJbTOHHa".Te~pnn, ~ (Jt)' P(o) ----:_Kauoun'leCKH conp~)KeHHble HMDYJJb­

Chl OOJJCH /l H a, COOTBeTCTBCHHO. 
B paAnau,nouuo-,noMHHaHTHYIO 3no~y . 

·. · · e e2a 
. , AM(R, a) = -, 4-. 

R. 
(21) 

~MHJibTOHHaH (20) He 3aBHCHT OT cT H p (o) COXpaHSieTCSI. 

·{P · :H}:.:.:.. iJH 
. (o)' -·a a ='0/' 

. (22) 

Qqesn.nu'o, P(o) "'" ~onst,,TaK)Ke ~ sori:y~crsne paAnaiJ;nn n "U·ew.ecrsa AM = 0. 
~" . " . . . 

6 
,-

") 

11' 

1,) 
; J 

c l 

./.:~] 
;, 

F 

. llpose,neM KBaHTOBaune Mo,ne.n:n. (19), (20) MCTOAOM pe.nyu.nposauuoro cl>a-: 
3osoro npocrpaucrsa JJ.JJSI CJJyqaSJ: P(o) ,; const. PaccMoTpHM Aeif':~"e (19), ua 

SIBHhiX peWCHHSIX ypaBHCHHSI CBSI3H' 

H = 0 I=> P (Jt) = +F(R, P(o))' (23) 

r.ne 

F(R2) ~· [AR4+BR2+ ~]1/2; (24) 

. ' k .· ... ·. 2£ . ' . 12 2 
A = r}:4' . B.= "2' C = 3 + 2~ P<or (25) 

lloACTaBHB 3TO peweune 8 ( I9), nony11nM peAy~nposauuoe ACHCTBHe 

~:ed = V3(r0)P(o) ·a+ WH(P(o/R), (26) 

wn(;(•)'~) ": v3io> [~ fx~;)+~ t~:)]. (27) 

·.··.:H:,· .. : .... . •·. 
· W ,.(P(o)' R) E. EQTQ. (28) 

. C · TO'IKH 3peunsr <<Buewuero ua6JJIOAaTe.n:sr>>, paccMaTpnsaeMaSI cncreMa c co­
xpaHSIIOW.HMCSI nMnynhCOMP(o) H~~eT 3HepreTnt.ecKHH ~neKT~ EQ H speMSI T Q 

. ~. ; ·... - '- . ' .. : . .. ·. t. . - . < • • ~ • • • 

B Ka'ICCTBC napaMeTpa Cn_eKTpa.llbHOro npeACTaBJJCHHSI . - . 
. ' ' ..,. 

·- f [ (+) iV3Po-iEQTQ(R) (-) -iV3Po+iEQTQ(R)] 
'l'(o) ~ dP a(P) e + a(-P). e . . . 

. ~. " . 
llJJSI DJJOCKOro npocrpaHCTBa k.=; '0 C TO'IHOCTbiO.AO KOHCTaHThl Bhi'IHTaHHSI pac-
XOASIW.HXCSI DJ>H R = 0 -HHT.ep~a.li~B (2i) DOJJY'IHM . .·. , , . . .. 

EQTQ = V3(r./{ [" I d ~ ~'In~: : ~::~~: :} ' (29)' 

B npeAe.n:e R -+ 0 .noMnunpyeT xmoTHOCrh.CKansrpuoro nonsr. llocKOJJbKY 3TO no­
ne He HMeeT MaCChi, eCTeCTBCHHO npeADOJJOX<HTb, 'ITO ero 3HepmSI COBDa,l\aeT C 
HMnyni>CoM·, - ".·~ .• < ,, .•• '· -. '" · •. , .. -:- · . 

•'•<'.·' 
' . •.. '·.. ,, £Q(~~~5-, e·;,;, 0)·.~- v3(ro)P<~r~:- "· · .... :~ .. J·" ·, .· ..• <Jo) 

·"7 



B n~>,eAene,P<;,.{-+ 0 AO~H~upy~T-DJI_(miOcrh_,na,ny~euuSI, ::m'epruSi _i<oToporo, co­

rJiac~o ·<21>', pasua · ' · · · '· · · · .· ' · · · · · · 

EQ(~(o) = 0, e).=:= V3(r0)e, 
' ~ ~ ' ,._ ' 

a BpCM51 COBDaAaeT C KOHlPoPMHbiM 

1 . 
.T (P''·=_O)=Rv_ -.-2 •,. 

Q (a) •. · ·-· · 2K e 
.,J· 

(31) 

(32) 

O:rcroAa no aHMOrHH c PeJISITHBHCTCI;coii qacr~u.e~ M~:1KH~ npeAnOJIO)KHTh, 'ITO 

COCKTP HMCCT BM >' . .., 

.;.;• ·EQ·=_V(r)v·P_ 2 ,+,e2
. . 3 0 ·• (o) · • · .. 

KsaHTOBOC. BpCM51 ODPCAeJI51CTC51 H3 COOTHOWCHHSI (29) · 
. . . . ' ' . ;·,·. \..· 

~ ~ 

, _ = P(o) V 3/(.3 + __ 2~.) [ ·.. . z -. 1] 
._]Q: 2 2 ,:'f' .. +lnZ+1' 

.,fp(o):t e ' · .. ,<. ·.: 

·.·' 

: I '-: .; ; 

z =,v.l.+R e (3 +2n 
'< .... '· •. 6 f22p 2' • 

(a) 

··(33) 

(34) 

(35) 

•:-2 '2 

· Bnp~A~e e -+ 0 (HJiu·R 2. ( ~:P_t4:L )'soju~KaeT u~<tJJIS.huouu~e pacm~peHue 
. ·.. . . .. ~ . ~ . : '· ;, ·, ~ ·: ' 

npocrpaHCTBa o~HOCHT(!JihHO speMCHH T Q' 
. . . - ~ . ·' . ' 

·l·,,. 

.. · -..-...-

;, 

C YBeJIH'ICHHCM R CTaAHSI HH<i>JISIU.HH nepexOAHT B craAHIO pacwupeuu51 paAHa-

- u.uouuo Ao~uu'uposa'Huou Bceneuuou <32>. ' · · 
' ,.--. " -·· 

3AKJIIOqEHJ.1E 
' ' ;_ . : ' ' " . ' ; : . . : ~ 

i>a&;~a ~~s51~e~~ ~y)KAe·u~~-~oii~;~51 ilpeMbu~-i:viJ.. ~~a~1-~s~x ~ocMo.:. 
JIOrH'ICCKHX MOAeJICH, KOTOphiC HHBapuaHTHbl OTHOCHTeJihHO rpynnH npeoopa:_ 

3osauuii penapaMeTpn3au.uu speMeuu: B-KBaHTosou•1-eopuu o speMCHH MO)KHO 
- • . . .,_ ! . . . , . ~. 

~-8 

I 

111 

rosopHTb. JIHWb B KOHTCKCTC COCKTpaJibHOro pa3JI0:1KCHHSI BOJIHOBOH <i>YHKU.HH, . 

KOTOpaSI XOpoWO HJBCCTHa AJISI KBaHTOBOH peJISITHBHCTCKOH 'laCTHU.hl, OOHChiBa­

CMOH ACHCTBHCM, HHBapuaHTHbiM OTHOCHTeJihHO yKa3aHHOH BbiWC rpynnbl npe-

oopaJOBaHHH. . . . . . 

Mhl nonhiTM~Cb JACCb o6o6w.u.fb noHSITue speMeHH·AJISI Ksau1-osoii penSI­

THBHCTCKoii 'laCTHU.bl Ha KOCMOJIOrH'ICCKYIO MOAeJih CKMS1pHO-TCH30pHOH TCO­

pHH rpaBHTaU.HH, HCXOASI H3 BHCWHero.CXOACTBa·.(BOJMO)i(HO HMCIOW.Cro myoo­

KHH CMbiCJI) raMHJibTOHOBa lPoPMaJIH3Ma ~JISI ~lTHX MOAeJICH B pCAYU.HpoBaHHOM 

<i>a30BOM npocrpaHCTBC. _· 

Jl,JISI KB3HTOBOH 'laCTHU.bl npOOJICMa BbiOOpa BpCMCHH pewaCTCSI CJICAYIO-

. ~HM oopa30M: B CDCKTpaJihHOM npCACTaBJICHHH BOJIHOBOH <i>YHKU.HH OOA BpCMC­

HCM OOHHMaiOT TY 'laCTb PCAYU.HpoBaHHOro ACHCTBHSI, KOTopasi onutbiBaeT cre­

DCHb CBoOOAbl C OTPHU.aTCJibHbiM KBaApaTOM HMOYJihCa B 3HHWTCHHOBCKOM ra­

MHJibTOHHaHC H <o6paw.arow.eMcSI s HOJib AJISI <t>u3uqecKoro ceiTopa Teopuu). 

B KBaHTosou' Teopuu BOJIHosasi <l>YHKU.HSI u ee 3BOJIJOU.HSI onucblsaJOTCSI 

HMeHHO 3THM BpeMeHCM, a He BpeMeHCM Ha6JIJOAaTCJISI, «COOpoBO)KAaJO~ero» 
CHCTeMy (conyTCTBYIOW.HH Ha6JIJOAaTeJib). . 

B 3TOH aHMonm c peJISITHBHCTCKOH KBaHTosou qacruu.eu <<conyTcrsyrow.aR · 

· CHCTeMa OTC'IC~a>> (rAe BpeMSI SIBJISieTCSI COOcTBCHHbiM) MO)KeT ODHCbiBaTb Ae­

TeKTOp Ha6JIJOAaTeJISI B COCTOSIHHH <<OOKOSI>>, T.e. OTCyTCTBHe BCSIKOro <1JH3H'Ie­

CKOro BOJ6y)KAeHHSI. 

, , B KOHTeKCTe TaKoro nonuMaHHSI speMeuu 3BOJIIOU.HH Ksainosoii cucTCMhl 

JIJOOOC ABH:1KeHHC. (HJIH JIJOOOC <t)H3HlteC~OC B036y~eHHC) BbiBOAHT KBaHTOBYIO 

cucTeMy HJ ooJiaCTH onucaHHSI K.naccuqecKoii 3BOJIJOU.HH- co6cTBeHHMM speMe­

HeM, T.e. OOHSITHSI COnyTCTBYIOW.Cro ua6JIIOA3TeJISI B KBaHTOBOH H KJiaCCH'IeCKOH 

TeOpHSIX pa3JIH'IHbl • 

B KB3HTOBOH KOCMOJIOr~H OOA «COCTOSIHHCM OOKOSI>> M0:1KHO DOHHM3Tb Bce­

JICHHYIO; 3aDOJIHeHHYIO OOKOSiliJ.CHCSI f!b111hl0. B 3TOM CJiy'laC, KaK OOK333HO 

B (3,4 ), BpCMSI COCKTpaJihHOro npeACTaBJICHHSI (BpCMSI-AeHCTBHe) COBDaAaeT 

C BpCMeHeM 3BOJIIOU.HH Cl>pHAMaHa (C BpCMeHCM-HHTCpBMOM). 

CocroSIHHC <<ABH:1KeHHSI» BceJieuuoii MO)KCT 61>1Tb onucauo s ueSIBHOH !l>opMe 

i _ (HanpHMep, HJMe.;CHHCM ypaBHCHHSI COCTOSIHHSI ObiJIH Ha COCTOSIHHe paAH3IJ.HH) 

. HJIH B SIBHOH lPoPMe BKJIIO'IeHHCM AODOJIHHTeJibHbiX CTCneueu CBoOOAhl. 

J1 B TOM, H B ApyroM Cny'laSIX BpCMSI «BHCWHCro Ha6JIJOA3TeJISI>> He COBD3Aa­

. CT C COOcrBeHHhlM KJI3CCH'IeCKHM BpCMCHCM. 

CBSIJh 3THX speMeH A011:1KHa onHCbiBaTbCSI rpynnoii ABH:1KeHHSI, SIBJISIJO~eii­

CSI o6o6w.euHeM rpynnhl Jlopeuu.a. 3AeCh BOJHHKaeT sonpoc o rpynne A~H)Ke­
HHSI, 3ACKB3THOH OOHcaHHIO po~aiOW.CHCSI KB3HTOBOH BceneHHOH. 

AsTopbl 6JiaroAapHhl Jl,.A.Kup:1KHHU.Y H P.M.MypaASIHy 3a o6cy)KAeHHSI. 

0AHH HJ Hac (B.B.n.)paOOTaJI npu li3CTH'IHOH DOMCP)KKC rpaHTa <l>oUAa 

Maiiepa, npucy~euuoro AMepuKaHCKHM <t>uauqecKHM o6w.ecrsoM. 
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IIano51H B.B., IIepBymHH B.H • 
KBaHTOBaHHe O.AHO.POAHOii KOCMOJioJ'HllecKoii :N 
B Teop:HH nopAaHa- BpaHca- .l(HKKe . 
u npo6.neMa «HaMIOAaeMoro BpeMeHH» 

MeroAOM peAy~poBaHHO!O 4JaaoBoro npoc 
.POAHa.si KOCMOJIOI'Bt.IecKa.si MOAeJib B TeopHH . 
aHaJIOI'BH C peJI.siTHBHCrcKOH t.Iacnm;eii (AeiiCTJ 
WHM BapHaHTOM paccMaTpHBaeMOH MOAeJIH) CT: 
Heii Bce.neHHoii u BBOAHTC.si ·BpeM.si cneKTpa.ITh 
4JyHKD;HH (HJIH BpeM.si BHemHero HaMIOAaTeJI.si; 
I'BH COBOa,AaeT C peAy~poBaHHHM AeHCTBHeM 
HO~. IIoKa3aHo, t.ITO HaJIBt.IB.si CKaJI.sipHoro nc 
TeopHH AOCTaTOt.IHO, t.ITOON OOHcaTb HH4JJI.siLJ.H 
JieHHOH B TepMHHaX KBaHTOBOf'O BpeMeHH B Hat.I 
, OnucuBaeTC.si TaK:x<e nOCJieAyiOm;aSI cMeHa pe)ll 
' . . . 
HYIO CTaAHIO .. 

· : Pa6oTa BNnonHeHa B Jla6opaTopuu TeopeJ 

ITpenpHHT 06he,l{HHeHHoro HHCTHyYTa SJ,l{epHbD 

IIepeBOA aBTOpoB · 

Papoyan V.V., Perrushin V.N. 
Quantization of the HomogeneOus Cosmologic 
in the Jordan- Brans- Dicke Theory 
and the Problem of «Observable Time» · 

The homogeneous cosmological model in tl 
is quantized by the reduced phase space me· 
Universe is constructed by the use of the anal 
model (action of which is the simplest version 
time of spectral representation of the wave func 
observer») is introduced, which coinciqes wi1 
energy factor. We show that to get the inflatioJ 
of the universe it is enough to introduce the sc 
the radiation stage of the evolution can be also 

The investigation has been performed a· 
Physics, JINR. . 
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