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AH”HoOTauus. PaccMOTpeHa BO3MOKHOCTh HaXOKJIEHUS TOYHBIX KOCMOJIOTMYECKUX pEllle-
HUW ypaBHEHUU DUWHIITEHA 0€3 KOCMOJOTUYECKOW MOCTOSHHOW ISl OTKPBITON MOJENH
Bcenennoii mytem cBeieHust mpoOIeMbl K SKBUBAJIEHTHOM 3a7aue 00 OCIHIUIITOPE B OJHO-
POIHOM CHIIOBOM TOJIe («MeXaHHYeCKHi Moax0a»). B3stas KkocMomornieckast MOJIeNb 3a-
MOJIHEHA MaTepueil B MpUOIIKEHNUN UIeaTbHON KUIKOCTU C HE PaBHBIM HYJIIO JIaBJICHUEM
Y Ha rajJujieeBOd aCUMIITOTUKE NEPEXOJUT B OTKPBITYI0 KOCMOJIOTHYECKYI0 Mosienb Ppui-
MaHa. OGHapy>KeHO BIMSHUE CUIIOBOTO MOJISI» Ha MOBEJACHUE MOJIEIH.

KiroueBble c10Ba: KOCMOJIOTUYECKHE MOJIENH, 000011IeHnEe OTKPBITON Moaenn Opunamana

BBenenue. Panee ObL1 IIpe/iyioKeH METO/ KOHCTPYUPOBAHUS OTKPBITHIX KOCMOJIO-
rudeckux monenedt B pamkax OTO myTtem cBeneHus mpoOiieMbl K 3aade JABUXKeE-
HUs 9acTHIel criioBoM mojie [1, 2]. Mcmons3oBanne MexaHHMYeCKOW MHTEpIpeTa-
LUK U1 YPABHEHUH TATOTEHUS (C TEH30pPOM SHEPIMH-MMITYJIbCA B MPHUOIMKEHIH
UIeaIbHON KHMIKOCTH) MPUBOJUT K BO3MOKHOCTH PACCMOTPEHHUS PA3IMYHBIX CH-
JIOBBIX TOJIEH, HaNMpUMep MOTEHIMAIBHBIX, C MOCieayromed GU3nIecKo UHTep-
MPETAUUEN TOJYYa€MbIX TOUYHBIX KOCMOJIOTUYECKUX pelleHuil. B yacTHOCTH, mpu
OTCYTCTBUHU «CHIIBD> (IBMDKEHHH II0 MHEPLUH) UMeeM Mojeins Dpuamana st OT-
KpbITO Bceenmennoi. Boast ananor ynpyroil cuiibl ['yka ¥ CBSI3aHHOTO C 3TUM
rapMOHUYECKOT0 OCHWJUIATOPA, MOJyYEHHAsA OTKPBITasi KOCMOJOTUYECKasT MOJEIb
ABIIseTCsl 00001IeHneM OTKpbITOd Mozaenu PpuamaHa Ha ciydyail HpPHUCYTCTBUS
U paBHOBECHOTO W3NmydeHHs. JlampHelee o000ImMeHne CBSI3aHO C TOMEIICHUEM
OCUMJIIATOPA B OTHOPOJIHOE CUIIOBOE IT0JIE.

MeTtoasl M marepuaJbl; pe3yJbTarbl. MeTpuKa YETBIPEXMEPHOIO IPO-
crpaHcTBa-BpeMenu Gepercs B Gpopme Poka [3] xak merprka, KoHGOpMHAS MET-
prike MHHKOBCKOTO (gILW = eXp(ZG(S))-T]“V, Ny = diag(1,-1,-1,-1)) ¢ 3aBucu-
MOCTBIO OT OJIHOW TEPEMEHHOW S, KBaJpar KOTOPOW €CTh MPOHM3BEICHHE

OIIEpPEIKAIOIIEr0 M 3ama3/blBAlomero BpeMeH, S° =t° —r’; a CKOpOCTb CBeTa

Y HBIOTOHOBCKAs TPaBUTAIIMOHHAS ITOCTOSIHHAS PaBHBI eauHuIe. [Ipu ncnoiap3osa-
uun  Merona (3 + 1)-pacmernienust w BBeaeHWHM Ge3pa3sMepHON TEPEMEHHOM
z=B/S (mapamerp B oTBeTCTBEHEH 3a HAIMYWE W3TyYCHHUS) OJHO U3 YPaBHEHUIA
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OWHINTEHHA MOXKET ObITh MPEACTaBICHO B BUJAE BTOPOro 3akoHa HpiOTOHA, 4UTO
MO3BOJISIET TOBOPUTH O « MEXAHUYECKOM MOAXOJIE» K BOMPOCY O MOITYYEHUU KOCMO-
norndyeckux moxenei (cm. [1, 2]). Jlanee BBomuTCs Cynepmosuius «cuiabl I'yka»
U «IIOCTOSIHHOW pacTsruBaroiei cunel». I[locne permenust ypaBHeHHs KojaeOaHUM
C TOCTOSIHHOM BBIHYXJIAIONIEN CUJION M OMpPEAEJICHUS MOCTOSIHHBIX MHTErPUPOBa-
HUS U3 TpeOOBaHUS MPOXOXKICHUS pelieHus yepes3 peiienrne Opuamana Ha aCUMII-
TOTHKE JJI OTKPBITON BceneHHOoM MOKHO CKOHCTPYHUPOBATh (PYHKIIMIO COCTOSTHUS
B = p/e, xoTopas B KaKIblii MOMEHT BPEMECHH €CTh ypaBHEHHE cOCTOsHUS (D —

JaBJIeHUE, € — IUIOTHOCTH SHEPIHH),

; p_1 zctg(z+a)(1 + fo\fl +tg2(z +oc))

e 3 ztg(z+a)+(1+ fo\f1+tg2(z+oc)).

[ToBemenue 3TOM (QYHKIUH WLTIOCTPUPYETCSA HA pHUC. 1, Iie Kaxkaas KpuBas
COOTBETCTBYET OIPEAECIECHHBIM 3HAUYEHHUSAM I1apaMeTpOB o (OTBETCTBEHHOIO 3a

HaJIMYHe MaccoBoil Matepun) 1 | (mpuBemenHas «BeIHYXHaromas cuna»). Kpusoit
1 orewaror o =0, f, =0 (MaccoBas mMaTepus OTCYyTCTBYET); KpHBOH 2 COOTBET-

crytor o0 = 0,04, £, =0; anpu a=0,01, f; =5 peamusyercs xpusas 3.

81,
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Puc. 1. 'papuk noBegeHUsa PYHKL NN COCTOAHUSA 3 B 3aBUCUMOCTU
OT 3HaYEeHU NapaMeTpoB a U fo

3akiovenue., [TonydyeHHas ¢ MTOMOIIBIO «MEXaHUUECKOTO IOAX0J1a» OTKPHI-
Tasi KOCMOJIOTHYECKask MOJEIIb UMEET JIBAa YIPABIIAIOIUX IapaMeTpa o U I, mo3-

BOJISIFOIIIMX MEHSTH TMoBeaeHne Moaenu (puc. 1). Hampumep, st kpusoit 1 B Touke
z =0 BBIONHSIETCS yIBTPAa PEIATHBUCTCKOE ypaBHEHHE cocTostHus (P =¢/3),
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a «BKiroueHue» mapamerpa fy (kpuBas 3) npuBoauT K 3GHEKTy «KOMIICHCAUN»

IPUCYTCTBHSI MacCOBOM MaTepuu (KpuBas 2).
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Abstract. The possibility of finding the exact cosmological solutions of the Einstein equa-
tions without cosmological constant for open model of the Universe is considered within
the framework of an equivalent oscillatory task in a homogeneous force field (“a mechani-
cal approach”). The taken cosmological model is filled with the matter in approach of per-
fect fluid with a pressure not equal to zero. On the asymptotic infinity this model is the
open cosmological model of Friedman. The influence of the “force field” on behavior of
model is discovered.

Keywords: cosmological models, generalization of the open model Friedman

Introduction. Earlier the method of the construction for open cosmological models
within general relativity by way of transformation of the problem to the task about
of the particle movement in the force field was offered in [1, 2]. Use of mechanical
interpretation for the gravitational equations (with the energy-momentum tensor for
the perfect fluid) leads to the possibility of consideration of various force fields, for
example as the potential field, with the subsequent physical interpretation of the
found exact cosmological solutions. In particular, at absence of “force” (i. e. there
is the inertial movement) we have the open Universe model of Friedman. If we will
take analogs of Hooke's elastic strength and a harmonic oscillator then the found
open cosmological model is generalization of the open model Friedman on a case
of the presence and of the equilibrium radiation. Further generalization is connect-
ed with the oscillator which is in the homogeneous force field.
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Methods and materials; results. The four-dimensional space-time metric is
chosen in the Fock shape as the conformal metric to Minkowski's metric
(gHV =exp(20(S)) - Nys M =diag(1,—1,-1,-1)) [3] with dependence on one varia-
ble S . The square of this variable is multiplication of the late and advancing times
S% =t% —r?, and the light speed and Newtonian gravity constant are equal to unit.
When using the method (3+1)-splittings in 4D space-time and introduction of the
dimensionless variable z = B/S (parameter B is responsible for radiation) we can
present one of Einstein's equations in the form of the second Newton's law. That
allows speaking about “mechanical approach” to the problem of finding cosmolog-
ical models (see [1, 2]). Further we introduce the superposition of “force of Hook”
and “the constant driving force”. After the solution of the oscillator equation with
constant driving force we require of passing the solution through the original
Friedman solution for the open Universe on the Euclidean asymptotics. In such
case we find the integration constants and can write the function of state p= p/e

which in each instant of time is the equation of state (p is a pressure, € is an energy
density),

L =L +L,,
L =268 [(1/2) R, A, +B* A +1B7dB A xdB |

The behavior of this function is illustrated in Fig. 1 where each curve corre-
sponds to defined values of parameters o (responsible for presence of mass matter)
and fy (reduced “driving force”). We have the curve 1 for a = 0, f, = 0 (mass matter
is absent); the curve 2 with values o = 0,04 and f; = 0 and parameters for the curve
Jare a =0,01, f; = 5.
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Fig. 1. The behavior graph of the function of state p in dependence
on values of parameters o and fy
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Conclusion. The open cosmological model constructed by means of “mechan-
ical approach” has two control parameters o. and f, which allow to change behavior
of model (Fig. 1). For example, for the curve 1 at the point z = 0 the ultra relativ-
istic equation of state is satisfied (p =¢/3), and “turning on” of parameter f

(curve 3) leads to the effect of “compensating” of the presence of mass matter
(curve 2).
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