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AnHoOTanus. PaccMOTpeH MEeTOo/1 COTrJlacOBaHUs TEOPETUUECKUX MPECKA3aHNUN CIEKTPalb-
HBIX KOCMOJIOTUYECKUX MMapamMeTpoOB C JIaHHBIMH HAONIOJACHUA B CKaJsPHO-TOPCHOHHOMN
IpaBUTALMM C HEMUHUMAJIBHON CBA3BIO KPYUEHUS U CKAJSPHOTO IOJISI HA OCHOBE CTEIIEH-
HOW TapaMeTpu3aluy CBSI3U (YHKIMA HEMUHUMAJIBLHOTO B3aWMOJIECHCTBHS M TapameTpa
Xabb6ma. [lomydyeHa 3aBUCUMOCTb TEH30PHO-CKAJIIPHOTO OTHOIIEHUS 77 OT CHEKTPAIbHOTO

MH/IEKCA CKAJSIPHBIX BO3MyIleHud ng — 7(1 — ng). HaiineHsl 3HaueHUs] KOHCTAHT CBSI3U
MOJIEIIN ¥ TEH30PHO-CKAJSIPHOIO OTHOILIEHUS I IMPHU 3aJAHHOM 3HAYEHUHU CIEKTPAIBHOIO
MHJICKCA CKAJSPHBIX BO3MYIIEHUH Mg U CIIEKTPAa MOIIHOCTH CKAJISAPHBIX BO3MYLICHU Fs.

KiroueBble €/10Ba: CKAISIPHO-TOPCHOHHAS TpaBHWTallMs, BeeleHHas PpuamMa-
Ha, CIIEKTPaJbHBIE KOCMOJOIHYECKUE MapaMeTPhl, TEH30PHO-CKaISPHOE OTHOIIE-
HHE, CIEKTPaJIbHbIA HHAEKC CKAJISIPHBIX BO3MYILICHHMN

BBegenne. PaccMaTpuBarOTCs TPaBUTALMOHHBIE YPAaBHEHHS —CKaJIsSpHO-
TopcMoHHOM rpaputammu  [1] ¢ 3amammeiv HaGopom  Qymkumit  F(¢),
P(¢, X), G(¢, X), mapamerpom Xab6ma H, CKaasipHBIM TIOJIEM ¢), K KOTOPBIM TIPH-
MEHSIOTCS YCIOBHUS PEKUMA MEIJIEHHOTO CKATBIBAHUS, [TO3BOJISIOIINE OIPEICIIUTE
noteHnuan ckanspaoro mons V (¢p). Ilpumensist K BBIOpaHHONW MOJEIH METOJ MO-
HCKa TEOPETUYECKUX MPEACKA3aHUM CIIEKTPAIBHBIX KOCMOJIOIHYECKHX [TaPaAMETPOB
[1], maiimena 3aBucumocts 7(1 — ng). Jlajgee HaiIcHBI 3HAYEHHS TEH30PHO-
CKAJIIPHOTO OTHOLIEHHMS, COOTBETCTBYIOIUE HAOIIOAAaTENLHEIM OrpanndeHusm [3],
KOHCTAHTBI CBS3H, BXOIAIIME B (DYHKIUH JIarpaHKHaHa [PH BHIOOPE BHIA Iapa-
MeTpa Xab0sa U CKaJsipHOro MoJsl.

MeToabl ¥ MATepHAJbI; Pe3yabTaThl. Jlarpamkuad CKaJIsIpHO-TOPCHOHHOM

rpasurtauu [1] L = [%F(gb)T + P(¢p,X) — G(gb,X)gb] BKJIFOUAET psif (PyHKIUA

H n
CKaJIPHOTO TIONISA, KOTOPHIE BBIOpaHBI crexyromumM obpasom: F(¢) = (F) , n,
F, — mnpowusBoibHbIe KOHCTAaHTHI CBsi3HM; P(¢p,X) = —wX +V, tne w, V,X —
_ (09)?

S G(¢,X) = yX, rne y — KoH-
cTaHTa cBA3U, T — ckajsip Kpyuenus. B metpuke @puamana — PobOeprcona —
Yokepa noiydeHsl rpaBUTALIMOHHBIE YPAaBHEHUS U HaWJI€Hbl UX TOYHbIE HHDIALN-
OHHBIE PELIEHMsI IPU HEKOTOPOM BBIOOPE CKAJIIPHOIO IOJIA U napamerpa Xabd0ia

[2]. Cnenys meTony, u3noxkeHnnoMy B pabote [1], mast crenenHoi sBoJIrOIMY Hapa-

(GYHKUMU CKATSIPHOTO TOJIs, npuyeM X :=
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meTpa Xa0061a U TMHEHHOIro MO BPEMEHU CKAJISIPHOTO I10JI HailleHa 3aBUCUMOCTb
r(l—ng) =1/(-2 +%(1 —ng)). Ilpu uucne e-dpongoB N = 60 u crnexTpaib-
HOM HMHJIEKCE CKaASIPHBIX BO3MYIIEHMU N¢ = 0,9663 TEH30pHO-CKAIAPHOE OTHO-
menue paBHo 7 = 0,017, 4TO COOTBETCTBYET

3akioueHue. B mpumeHsieMblii METOJ BHOCHJIMCH HEKOTOPbIE W3MEHEHWS.
B wactHOCTH, HCTIONB30BAIOCH 3HAUEHUE (DYHKIUU (W M3 TOYHBIX PEHICHUH I'PaBH-
TAalMOHHBIX ypaBHeHWH Mmojend [2]. Kpome Toro, miaHupyercs NMPUMEHHUTH HC-
MOJIb3YEMBI METOJI JUIsl COIJIACOBAHMSI TEOPETUUYECKUX NMPEACKA3aHUN CHEKTPaJIb-
HBIX KOCMOJIOTHYECKHUX MapaMeTpoOB MPHU Pa3IMYHbIX BbIOOpax mapamerpa Xab0mia
U BUJA CKAJSIPHOTO TOJS,, COOTBETCTBYIOIIME TOYHBIM PEHICHUSIM, HU3JI0KEHHBIM
B pabore [2].

Asmop evipasicaem baazodaprocmo npogeccopy Cepeero Bukmoposuuy Yepsony
u npogheccopy Heopro Braoumuposuuy @omuny 3a akmusHoe yuacmue
8 00CYHCOeHUU Pe3yTbmMamos U NPOsSGIeHHbILL UHmMepPeC K meme UCCie008aHUsL.
HUx yennvie pexomenoayuu u cogemsl Cnocoocmeosanu b6ojee KauecmeeHHOMY
8bINOIHEHUIO UCCIEO0BAHUAL.
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Abstract. The method for reconciling theoretical predictions of spectral cosmological pa-
rameters with observational data in scalar-torsion gravity with non-minimal coupling of
torsion and scalar fields was examined. This was based on a power parameterization of the
relationship between the function of non-minimal interaction and the Hubble parameter.
A dependence of the tensor-scalar ratio » on the spectral index of scalar perturbations
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ne — r(1 — ng). The values of the coupling constants of the model and the tensor-scalar
ratio » were found for a given value of the spectral index of scalar perturbations ng and the
scalar perturbation power spectrum Ps.

Keywords: scalar-torsion gravity, Friedman universe, spectral cosmological parameters,
tensor-scalar ratio, spectral index of scalar perturbations

Introduction. The gravitational equations of scalar-torsion gravity [1] are consid-
ered with a specified set of functions F(¢), P (¢, X), G(¢, X), the Hubble parame-
ter H, and the scalar field ¢, to which slow-roll conditions are applied, allowing for
the determination of the scalar field potential V(¢). By applying the method of
searching for theoretical predictions of spectral cosmological parameters [1] to the
chosen model, the dependence (1 — ng) was found. Furthermore, values of the
tensor-scalar ratio corresponding to observational constraints were obtained [3],
along with coupling constants that enter the Lagrangian functions when selecting
the forms of the Hubble parameter and the scalar field.

Methods and materials; results. The Lagrangian of scalar-torsion gravity [1]

is given by L = EF(qb)T + P(¢,X) — G(¢,X )qb], which includes a number of

n
functions of the scalar field chosen as follows: F(¢) = (FE) , where n, and F, are
arbitrary coupling constants; P(¢, X) = —wX + V, where w, V, X are functions of

2
the scalar field, with X := — @; and G(¢,X) = yX, where y is a coupling con-

stant. Here, T represents the scalar of torsion. In the Friedmann-Robertson-Walker
metric, the gravitational equations have been obtained, and their exact inflationary
solutions have been found for a certain choice of scalar field and Hubble parameter
[2]. Following the method outlined in work [1], for the power-law evolution of the
Hubble parameter and a linearly time-dependent scalar field, the dependence

r(l—ng) =1/(-2+ % (1 — ng)) has been derived. With the number of e-folds

N = 60 and the spectral index of scalar perturbations ng = 0,9663, the tensor-
scalar ratio is » = 0,017, which corresponds to observational constraints [3]. At the
same time, the values of n and m are also calculated.

Conclusion. The method applied underwent some modifications. Specifically,
the value of the function  from the exact solutions of the gravitational equations
in model [2] was used. Furthermore, it is planned to apply the utilized method to
reconcile theoretical predictions of the spectral cosmological parameters under dif-
ferent choices of the Hubble parameter and types of scalar fields corresponding to
the exact solutions presented in work [2].
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