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AHHOTanuA. PaccMOTpeHbl KOCMOJIOTUUECKHE MO, OCHOBAHHbBIE HAa 0000IIEHHOH Ipa-
BUTAIIMM C HEMUHUMAJIBHOM CBSI3bI0 CKAJSIPHOTO TOJIsI U KpydeHus. MIX mocTpoeHue ocHo-
BaHO Ha TOYHBIX PEHICHMSIX, CIPABEAJIMBBIX JUIsI JIIOOOH KOCMOJOTUYECKON ITUHAMUKH,
B TOM YHCIIE MacmTaOHOro (akTopa M IBOIIONHMH CKAJIIPHOrO Mojs. B pamkax mpemo-
KEHHOTO TI0JXO0/a MOCTPOEHBI KOCMOJIOTHYECKHUE MOJICNIH, COJICPKAIIUE CTAJNI0 YCKOPEH-
HOTO pacUIUpeHHs Kak B MH(IAIMOHHON CTAaIuy, TaK U HA MMO3JHUX BpeMeHaX. B kauecTBe

IpUMepa paccMOTpeHa xaotuueckas uadJsauus ¢ norenimaiom V () =VO(|)2. [Tocunranml

3HAYCHMS TTPOU3BOJIBHBIX KOHCTAHT IS Bepu(DHUIIMpyeMoi 10 HAOII0MaTeIbHBIM JTaHHBIM
KOCMOJIOTUYECKOU MOJIEIH.

KiroueBble ci10Ba: TOUHbIE pelIeHMs, MOAU(DHUIIMPOBAHHAS TPABUTAIIMS, CKAIIPHOE TOJIS,
Kpy4€HHE, apaMeTPbl KOCMOJIOTUYECKHX BO3MYILICHHM

Beenenue. MoauduiupoBaHHbie TEOPUHU IT'PABUTALUN YCIIEITHO PUMEHSIOTCS IS
MIOCTPOECHUSI KOCMOJIOTUYECKUX MOJENEN ¢ KOPPEKTHOM AMHAMUKOM, BKIIOYAOIIEH
CTa/IMI0 YCKOPEHHOI'0 PACIIMPEHUs] B Havajle MHQIALMY U Ha TO3JHUX BpeMeHax
[1-4]. Kpome Toro, momo0HbIe ClieHApUH YAOBIECTBOPSIOT HAOIIOAATEIbHBIM Orpa-
HUYEHHUSIM Ha MapaMeTpbl KOCMOJOTHYECKUX BO3MYILICHUH.

B nannoit pabote nmoctpoeHre UHPIISIIMOHHBIX CLIEHAPUEB OCHOBAHO HA TOY-
HBIX PEIICHMSX, CIPABEIIUBBIX JIJISl IPOU3BOIBHON (POHOBOW JTUHAMUKH. 3aJaBas

o n
napamerp Xa66ma, aus paccmarpuBaemon  Qymkumu cessu G(¢) =G yH”,
G, =const , MOXHO MOJYYUTh KIACC MOJEIEH MPOU3BOILHOIO IOTEHIHMANA CKa-

JSPHOTO TOJIS, YTO MO3BOJIAET PACCMOTPETh (PU3MYECKU 3HAYMMBIE MOTEHIMAIbI
B KOHTEKCTE I'PABUTALIUU C KPYUYEHUEM.

Metoabl 1 MaTepuabl; pe3yiabTarbl. O000IIEHHAS TpaBUTALIAS C HEMUHU-
MaJIbHOM CBSI3bI0 CKAJIIPHOTO IOJII M KPY4YeHUs B cucteMe eaunull C =9nG =

=M ;2 =1 ommceiBaeTcs crnemyromum aeiictsreM [3]:
S =[d"xe[ f(T,0)+w(0)X], (1)

rne [(T,$) — mpomssonbHas pyHKIMS cKaIIpHOTO MO ¢ U CKaIApa KPydeHUs
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oo
T, X=--" S ®(0) — xuHeTHueckas QyHKIMs, € = det(e;l) =./—0 . Beibop
HOAXOIAIIEN TeTpaibl eﬁ =diag(l,a,a,a), a=a(t) — wmacmwrabusli ¢axrop,
IPUBOAUT K IPOCTPAHCTBEHHO ILIOCKOM MeTpuke Ppupmana — Pobeprcona —

Vokepa (DPY) ds’ =—dt* +a’5;dx'dx’.

VpaBuenus (hoHOBOM muHaMMKH Mozenu i aeiictBus (1) u merpuku OPY
npezcrasieHsl B Buae [3, 4]

£(T,6) - (@) ~2TE; =0, )

1 : d
f(T,d))-l— 15(0((1))(1)2 - 2TfT - d_(Hl f,T ): 0, (3)

T. 1do(d) :,

o(0)d+ 3w () —(|)+2 a6

= §2— £, =0. (4)

Tounsle perrenus ypaBHenuii (2)-(4) 3anuinem B Buje

f(T,9) =G ONT +o,V () = £(T,)gq + 012V (9), (5)
af Gy
30t, V()
V6o, V (9)

oy G,¢ '

o ()=

= (7)

}T
rneH = s Tak xak coornomenus (5)-(7) cupaBemuBbl st Tr000# GOHOBOIA

nuHamuKH, BeiOepeM ¢yHkimio cesizu B Buge G=G H". B kauectBe mpumepa
paccMoTpuM mapameTp Xab0ia

H(t)=A-Bt, (8)
A <0. Torma us (0)
V()= —%(X —Bt)n_l. (9)
A

Takum o6pa3zom, noxdupas Bup 3asucumoctd V =V (0), MOKHO IOCTPOHTH

KJIacC BEpU(PHUIUPYEMBIX 110 HAOIIOJATELHBIM AaHHBIM Mozeneit [D]. Jnsa xaoTu-
yeckoi uadsmn [6]

V=V’ (10)
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V, = const. Mcxons u3 (9) u (10) momyuum 3aBucumocts t(9) , uro nossonser Boc-

CTAaHOBUTH (POHOBYIO JUHAMHUKY B TEPMHHAX CKAJISAPHOro mousist. Takum oOpazowm,
HUCXOAS W3 BBIPAKECHUHM [UI1 NapaMeTpOB KOCMOJOTMYECKUX BO3MYIUECHHU U

€= —F MOJXHO ITOCTPOHUTDH BepI/I(bI/II_II/IpyeMYIO MOJACJIb, HC BOCCTaHABJIMBAasi 3a-

BUCHMOCTH I'(Ng ).

3HavyeHun mapamMeTpoB KOCMOJOTHYE€CKHUX BO3MYI[[EHI/Iﬁ
OT MPOU3BOJbHBIX KOHCTAHT

AN n A r ng o

55 0,51 33,160 0,028 0,9599 | -0,370
58 0,4 34,050 0,020 0,9610 | -0,370
60 0,41 2,301 0,020 0,9622 | -0,370

3akiiouenue. B mpencraBieHHON paboTe MOJTy4YeHbl 3HAUEHUS HA TPOU3-
BOJIbHBIC TIAPAMETPHI CHCTEMBI, IMO3BOJISIONINE TMOCTPOUTH BepUDHUIIHPYyEMBIE IO
HaOJII0IaTeIbHBIM OTpaHHYEHUsIM [D], B pamMKax NpuOIMKeHHs MEIJIEHHOrO CKa-
ThIBaHUsA. PaccMOTpEHHBIN MOAX0/ MO3BOJIET HA OCHOBE (PU3NYECKUX MOTEHIMA-
JIOB CTPOUTH KOPPEKTHYIO (DOHOBYIO TUHAMUKY.
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Abstract. We consider cosmological model based on generalised scalar-torsion gravity. Its
construction is based on exact solutions, which are valid for arbitrary dynamics, a scale factor

and a scalar field evolution. The anzats G (¢p)=G,H" for arbitrary coupling function is cho-

sen. It allows to restore the dependence between parameters of cosmological perturbations by
choosing the Hubble parameter. In the context of the proposed approach, cosmological mod-
els are constructed, providing both accelerated expansion at the inflationary stage end as well
as an accelerated expansion at late times. It is shown that such generalized scalar-torsion grav-
ity scenarios are verified with modern constraint on parameters of cosmological perturbations.
Also, the values of arbitrary constants are calculated for verified by observational data cosmo-

logical model. As the example, chaotic inflation is V(¢) = V0<1>2 chosen.

Keywords: exact solutions, modified gravity, scalar field, torsion, parameters of cosmolog-
ical perturbations

Introduction. Modified gravity theories are successfully applied to construct cos-
mological models with correct dynamics, implying the accelerated expansion stage
at the beginning of inflation and at late times [1-4]. Moreover, such scenarios satis-
fy observational constraints on the parameters of cosmological perturbations.

In this paper, the construction of inflationary scenarios is based on exact solu-
tions that are valid for arbitrary background dynamics. By setting the Hubble pa-
rameter, for the considered coupling function, one can obtain a class of models of
arbitrary scalar field potentials, which allows one to consider physically relevant
potentials in the context of gravity with torsion.

Methods and materials; results. Generalized gravity with non-minimal cou-

pling of scalar field and torsion in units system ¢ =8nG =M ;2 =1 is described by
the action [3]

S =[d*xe[£(T,0)+(9)X], (1)

where f(T,$) — arbitrary function of scalar field ¢ and torsion scalar T,
0,000 L . . .

X = o, ®(¢) — kinetic function, e = det(eu) = 4/—¢. The choice of prop-

er tetrad eﬁ =diag(l,a,a,a), a=a(t) — scale factor, leads to spatially flat Freed-
man — Robertson — Walker (FRW) metric ds® =—dt* +a’5;dx'dx’.
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Cosmological background equations for action (1) and FRW metric are de-

fined as follows [3,m4]
£(T,6) - (@) ~2TE; =0, 2)
1 ” d
ﬂl¢ﬂ45m@M)—2ﬁI——{H,&):Q (3)
. T. ldo(d)., . _
w(¢)¢+3w(¢)\f6¢ 2 do ¢*-f, (4)
Exact solutions of (2)-(4) are considered as follows
£(T,0) =, GONT +aV () = £ (T,0)eg +0V (9), (5)
2 G2
S B
Rk ©)
=Yoo, ViO) ™
o G’¢

where H = \/% Since relations (5)-(7) are valid for any background dynamics, let
us consider the coupling function inf the form G=G,H". As the example, the

Hubble parameter is
H(t):k—Bt, (8)
A < 0. From (6) we get
vuy:-ﬂﬁiﬂ@i@—ﬁoml
(9)

6oL,
Hence, by choosing the type of dependence V =V (¢), one can construct a
class of models verifiable by observational data [5]. For chaotic inflation [6]

V =Vyo', (10)
V, = const. From (9) and (10) we can find t(¢), which allows to restore
background dynamics in terms of a scalar field. Thus, based on the expressions for
the parameters of cosmological perturbations [5] and e = e we can construct a

verifiable model without restoring the dependence r(ny)
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Values of cosmological perturbations parameters from arbitrary constants

AN n A r g o

55 0.51 33.160 | 0.028 | 0.9599 | -0.370
58 0.4 34.050 | 0.020 | 0.9610 | -0.370
60 0.41 2.301 0.020 | 0.9622 | -0.370

Conclusion. In the presented work, we obtain values on arbitrary parameters
of the system, which allow us to construct verifiable by observational constraints,
based on the slow rolling approximation. The considered approach allows one to
construct correct background dynamics on the basis of physical potentials.
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