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CornacHo acTpoU3UIECKUM JTaHHBIM, Halla BceleHHast B HACTOsIIEE BpeMs PACITAPSIET-
cs1 ¢ yexkoperueMm. OHO U3 00bsICHEHNH TAKOH 9BOIONNNA COCTOUT B TOM, ITO B COBPEMEHHYIO
smoxy npumepro 70% nosHOM Macchl Beesennol cocTaBiseT TéMHAas dHeprusi (KOCMUIECKUH
BakyyMm). [Ipu MomenupoBanum Marepun BcesleHHOM MCIOIB3YeTCsl ypaBHEHNE COCTOSTHUST BA-
na P =We, rne P — naBjieHue, € — INIOTHOCTDb SHepruu. [Ipm TakoM ypaBHEHUM COCTOSHUSA
TEMHO# 9Hepruu cooTBeTcTByeT W = —1, YTO NPUBOIUT K YPABHEHUIO COCTOSTHUS UICATLHON
2KHAJIKOCTH C OTPHUIATEIBHBIM JaBiieHneM: P = —e < 0. D1oT ciaydail COOTBETCTBYET KOCMO-
JIoruduecKoit mocrosHHOM. Ilepexonm oT 3aMenIeHHOr0O pacIIIpeHUs K YCKOPEHHOMY O3HAUAET,
YTO HA KAKOM-TO ITAIIE IBOJIOIMU yCKOpeHWe ¢ (t) MEeHsieT 3HaK ¢ OTPHIATENHLHOTO Ha I0-
soxuresbHblid. [Ipu stom mapamerp W msmensiercsa or 3nadyenuit W > —1 no 3HavyeHus
W = —1. Ormernm, uto cay4dait —1 < W < —é COOTBETCTBYET KBUHTICCeHInu, a W < —1
— danTOMHO# MaTepuu.

B pabotre paccmorpen mepexos; BeesleHHO# U3 3aMeJIEHHOTO PACIINPEHHUS K YCKOPEHHOMY
B IIPE/INIOJIOZKEHNH, ITO Beesennas 3amoinena CIIMHOPHOM MaTepueii.

KiroueBbie cioBa: CIIMHOPHad MaTepusd, YCKOpeHue, TEMHAS QHEPTIUd, naeaJabHad 2KUJ-
KOCTb, KBUHT3CCCHIIUA, CbaHTONIHaH MaTepus.

1. ITocTranoBka 3ala'da U penieHme CuCreMbl ypaBHeHI/Iﬁ
CIIMHOPHOI'O 1 I'PAaBUTAIIlMOHHOT'O noJiei

JlarpanKuaH CHCTEMBI TPABUTAIMOHHOTO W CIIMHOPHOTO IOJieil BbIOMpaeM B BU-
ze [1]: .
L:£+£: £+£(@E7ava¢fva¢7a"/}) *m‘S*F(S)v (1)
2 2x 2
e R — ckajsipHasi KPUBU3HA, § = 1) — WHBAPUAHT CIUHOPHOrO ToJist, F(s) —
npousBoJibHast pyHKius s. I3 (1) cienyror ypaBHeHUsI CIITHOPHOT'O TOJIsS

Vb — b~ Sy =0, )
Vb mi 4 = 0 3)

U ypaBHEeHUs DJUHIITEHHA
RY 203k =""0rg (4)

BroinumeM KOMIIOHEHTHI TEH30Pa dHEPIrunu-uMIlyJjIibCa CIIMHOPHOI'O IIOJIA:

Tup = 7(BaVs + 975 Vat = Vabrs® = Vsivath) — gasl,
dF

ﬁst—F, Ty =ms+F(s), Ti=T3=T:=—-L. (5)

CraTbst mocTynwia B pefaxkiumo 25 mas 2015 r.
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Ncnonp3yem MeTpuky M30TPONHOM MPOCTPAHCTBEHHO IIOCKO# Bcesrennoit
ds® = dt* — a*(t)(dat + da + dz3). (6)

B merpuke (6) ypaBHeHusi DifHIITEiHA TPUHIMAIOT BH/I

26 a?
= »TY, ;+?:%T}:%T§:%T§. (7)

a » a »
— =431, - =-=(T5 - 3T}). 8
SoxyEmy, 2= -Z@-sT) ®)

Haiiném cBsI3b MEX Ty KOMIIOHEHTaAMU T€H30Pa SHEPTUN-UMITY/IHCA CITHHOPHOTO TT10-
JIsl U WJIeaJIbHON YKUJIKOCTU ¢ ypaBHeHumeM cocrosiauss P = We [2]. Ormerum, dro

ciydait W = —1 cooTBeTcTByeT KOCMUYECKOMY Bakyymy [3], —1 < W < 1% — KBHHT-
sccenrun, a W < —1 — danromuoii marepun [4]. TeH30p 9HEPrUU-UMITYIbCA UCTIOJb-
3yeM B opme:

3a
o2

U3 (7) mveem:

L
Tupf -

(P +e)uyul — 65 P, (9)
riae P — naBiienue, &€ — MUIOTHOCTH HEPTHUM.
U3 (9) caexyer:

0 _ 1 _
Tpf0_€7 Tfl_T

P f% = Tpfg =—P. (10)

p

U3 (5) coremyer, 9To aHAIOIOM JIABJIECHHs JJIsi CIIMHOPHOTO 110Jist siBJistercst £ = P.
U3 paBencTsa

P L sE-F@s)

ETT T met B (1D
[oJIy9aeM ypaBHeHue jiist oupesesenns F(s):
si—i —(W+1)F—-Wms=0. (12)
U3 (12) maxomum F(s):
F(s) =AsWTt —ms, X\ = const. (13)

[ockombKy st curopuoro nos T = ms+ F(s), To Tpfg =e= VTl P=We=
WAsWHL
U3 yenoeua T, = 0 maxoqum cBsasb € u P.

ITpu v = 0 umeem:

1 0 1 6g )
Too=———=7-—(V=9T§) — s —5T7°. 14
0,a \/jg(‘?xa ( g O) 2 920 ( )
C yuérom (10) u3 (14) umeem:
N N
s+3a(€+P):6+3a(1+W)€:0. (15)

U3 (15) maxommm

e =eoa2HW) P = We = Wepa 30V, (16)
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Haiiném pemenust ypaBHeHUil crinHOpHOro modist. 113 (2) B Merpuke (6) nmeem:

S

. 3q dF
iy (8t+2a>v—mv—dv—0, (17)

e ¢ — marpuilnl Jlupaka B IJIOCKOM mpocTpaHcTBe-BpeMenn. C y9I6TOM TOro, 9TO

u3 (17) mosrydaem cucremy ypaBHEHUIT

35
,l.}r—i_*gvr_'_i(m_'_Fl)U'p:O, 7”:1,2,
2a
3a (18)
Oy + 5 —vp —i(m+ Fo, =0, r=34.
2a
U3 (18) ciemyer ypasHeHne jjis § = i) = D101 + Va3 — V303 — V4V4 U €TO peleHue:

S0

5+ 3%s = 0, s=—, so=const. (19)
a a

Cucrema ypasrennii (18) umeer pemenne

C1,2 e—i(mt-}—f F'(s)dt)

V1,2 = C12 = const
a3/2 ’ ’ (20)
C3,4 ’

U3,4 = 73’/2 ei(mt+] F (S)dt), 3.4 = const.

[Ipu sTom 89 = ¢F + 3 — 3 — c3.

Mockomexy T ) = € = sV = )\sg(W+1)/a3(W+1) = £0/a* W+ 1o m3 (8)

NMEEM: .
a P HEQY _ BWHD)
— = — = —_— 2 . 21
o V3" TV 3¢ (21)

VYpasuenue (21) umeer perenne:

a(t) = [\/? @(t + to)] 3(WH), W # —1, to = const. (22)

2. Ilepexoj ot 3amensieHHOTO pacHmpenus BcesienHoil K
YCKOPEHHOMY

PaccmoTrpum mporece nepexosa Beenennoit u3 3aMeIeHHOrO paCIIUPEHnst K YCKO-
PEHHOMY Ha OCHOBe HeJMHeHHOro cumHopuoro noss [5]. Macmrabustii dakrop a(t)
ompesiestsieM u3 (8), e Ty = F(s) B wactroM caydae m = 0. [Ipu atom u3 (8) mveem:

/w;;@:Vft (23)
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Bribepem F'(s) B TakoM Buje:

F(s) = )\32/3{831/3 + Kl> v = co] 2} = %[1 + (a — ao)?], (24)

S

e A — mapaMeTp HeJIWHEHHOCTH, ag = s(l)/ 300, co = const.
ITpu nozxcranoske F'(s) n3 (24) B (23) u unrerpupoBanuu noiayvaeM a(t):

A
a(t) =ap +shwt, w= \/?%. (25)
U3 (25) caemyer:

3
pu  tin = —4/ — ln(\/a% +1+ ao) a(tmin) =0, a(0) = ay, (26)

1 A
npu t— oo a(t) = §GWt — 00, a(t) =1/ %chwt > 0, (27)
A
upu tmin <t <00, at) = % sh wt; (28)
A
mpu £ =t A(t) = —%ao <0, a0) =0, (29)
upu t >0 a(t) > 0. (30)

IIpu nepexozme yepes t = 0 d(t) nuamensier 3HaK.

PaccmorpuM, kakum snadenusim W = P/e coorBercTByoT cocrosinus a < 1 u
a(t) — co. e = F(s) umeer Buz (24), a P(s) oupejesiercst paBeHCTBOM:

dr ENEZTR 2 1/3 2/3) 1 1\'"? ’
P(s):sds—F(S)zg)\[s/(8(2)/3—1—00>—cos/ —\s?/ Sgﬁ—l— B —co| -

(31)
l.a—0,5s—>00, £ =W =—1 U3 (22) crenyer:
npu W = —é
alt) = ?t. (32)

VmeeM HenmHQJISAIMOHHYIO CTAAUI0 PACIIMPEHHS.

2. a— 00,50, £ =W =—1. B arom ciyuae u3 (13) u (16) crenyer: F(s) = A,
e = g9 = \. Ilpu nogcranoske B (8) TY = £p, MoTyIaeM ypaBHeHHe % = /5,
UMEIOIIEe PENIeHuE

0 = ag exp (ﬁt) (33)
npu 00 a(t) ~ ;exp<\/?t). (34)

Takum 006pazoM, HeJIUHEHHOe CIMHOPHOE MOJie ¢ HeJIMHEeHHBIM 4jieHoM Buja (24)

OIIMCBIBAECT IIEePEXO/] Bcenennoit u3 cocrosnuss ¢ W = -1 B COCTOAHHNE KOCMMUYIECKOI'O

3
Bakyyma ¢ W = —1.

U3 (25) caemyer:
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Spinor Model of the Transition of the Universe from the Slow
Expansion to the Accelerating One
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According to the astronomical data our Universe is expanding with acceleration in the
present stage. One of the possible explanation of such evolution is that in the present epoch
about 70% of the total mass of the Universe is represented by dark energy(cosmic vacuum).
Under simulating of the matter of the Universe we use the state equation of the form P = We,
where P is pressure, € is energy density. Under such state equation W = —1 corresponds
to dark energy, that leads us to the state equation of the ideal fluid with negative pressure:
P = —e < 0. This case corresponds to the cosmological constant. The transition from the
slow expansion to the accelerating one means that at some stage of the evolution acceleration
a(t) changes it’s sign from minus to plus. In this case the parameter W changes from values
W > —1 to the value W = —1. It is notable that the case —1 < W < —% corresponds to the
quintessence, and W < —1 — to the phantom matter.

In this work we consider the transition of the Universe from the slow expansion to the
accelerating one on the assumption that the Universe is filled by spinor matter.

Key words and phrases: spinor matter, acceleration, dark energy, ideal fluid, quintes-
sence, phantom matter.
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