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AnHOTaums. B pabore momyueHbl KOCMOJIOTUYECKHUE PEIICHUSI JJI1 MOJIEIH C MOTEHIIHA-
oM XWrrca B CLUEHApHUSIX CTEIIEHHON M MPOMEXYTOYHOUW MH(DIALMK B paMKaX CKaJspHO-
TOPCUOHHOW TeopuH rpaButanuu. HaiieHbl orpaHnyeHrst Ha mapaMmeTpbl MOJAENH, TTO3BO-
JISIIOIIME COTrJIacoBaTh MOJIyYEHHBIE pEIIeHUs ¢ HaOII01aTeIbHBIMU JaHHBIMHU.

KiroueBble ciioBa: ckansgpHO-TOpcHoHHast Teopust rpaButanmy, f(T)-rpaButanus, MoTeH-
1uas Xurrca, cTeneHHas MHQIAIus, TpoMeKyTOUHast MHQIIALUSA, KOCMOJOTHYECKHE Mapa-
METpPBI

BBenenune. Hactosimas pabota mocBsiieHa uccaeA0BaHNuI0 HHISINN ¢ TOTEHIU-
amomM XwWrrca B CKalspHO-TOpcHOHHOW Teopum rpasutanun (wmm  f(T)-
rpasuranuu) [1]. Ha maHHbIi MOMEHT CyIIECTBYET TOJBKO OJHA padoTa, MOCBs-
IeHHAas JaHHOMY McclenoBanuio B pamkax f (T)-rpaButarmu [2].

MeToasl u MaTepuaJbl; pe3yjbTaThl. B manHoii paboTe paccMaTpuBaercs
MOJIENIb B CKAISIPHO-TOPCHOHHON TEOPHUU TPABUTAIIMH, OMKCHIBAEMasi CJICIyHOIIUM
neiicteueM [1]:

s=[d*x [==F(Q)T —~w(9)3,0 39 = V(p)], (1)

rae e = +/(—g) — rerpana, F(@), w(p),V(p) — npousBosbHbIE (YHKIIUU CKa-
asipHoro moist @, T — ckaisip KpyueHust. @OHOBasi TEOMETPHUSI ONUCHIBACTCS MET-
pukoit ®PY ¢ Tetpanoii eMA = diag{1, a(t),a(t),a(t)}. YpaBHEeHHUS KOCMOJIOTH-
YeCKON JIMHAMWKH, IOIydYeHHbIe BapbupoBanueMm neiicteus (1) mo Terpane,
AHATM3UPYIOTCS C HUCIIOJIb30BaHHEM (YHKIIMM HEMHUHHMAJIBHOTO B3aMMOICHCTBHS

n
F(p(t)) = (?) , e A > 0,n = const. YpaBHeHus mis noteHnuana V(@)

¥ KuHeTndeckoi pynkuuu @ (@) umerot Bu [1]:

V(p) == (3H2 + H(1+ 1), 2w(@)p? = — (2)" HA +n). (2)
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Kpowme Toro, monydens ciaeayromue ypapaerns [1]:
H = H(H),H(p) = H(t). (3)

[Monyuyennsie ypaBHenus (2) u (3) MO3BOJISIOT IPOBOJUTH aHAIU3 WHQIISLIN-
OHHBIX pelICHHUU. 3Has, Kak mapameTp XaO0ma MeHsiercss co BpemeHnem H(t),
ypaBHeHus (3) MO3BOISIOT HalTH €ro 3aBHMcUMOCTh H (). 3HaUUT MOKHO ompeje-
JUTH BUJ MOTeHImana ckanspaoro mojis V(t) u3 (2) [1]. Teneps 3amaem mpaByto
4acTh B ypaBHenun (2) mis V(t) kak ¢pynkumio ot Bpemenu T(1/t) [3], a neByro
yacTh ypaBHeHus (2) IpUpaBHUBAEM K IOTEHIHMany Xwurrca. Takum o0Opaszom,
MOJKHO TTOJIyYHTh SBOJIIOLHUIO CKAISIPHOTO Mmojst ¢ (t) B yCIOBUAX 33JaHHOTO Ia-
pameTpa Xab0a u moTeHaza Xurrca.

B cayuae crenenHoi mH(IANMKE ¢ mapameTpoMm Xabbma H = m/t, ycTaHOB-
JIEHO, YTO I COOTBETCTBMS HAONIOJATEIbHBIM OIPAaHHUCHHUSIM IapamMeTp N J0II-
*KeH HaxomuThes B auana3zone —0.99 < n < —0.83. /i1 Moaenu mpoMeKyTod-

2 e A>0u0 < f <1,

MOJYYeHBI cienyromue pe3yiabTatel: npu [ = 0,999 wMoxens cormacyercs
C HaONIOJATeNbHBIMUA JaHHBIMU B Juanazone —17,479 < n < —1,1, a npu
f = 0,001 — B gnanmazone —1 < n < —0,831.

3akaouenue, [I[prMeHeHne METOIOB, PEACTABICHHBIX B paboTax [2, 3], maer
BO3MOYKHOCTb MOJIYYEHHS PEIICHUI ¢ MOTEHUHUAIOM XUITCa ISl pa3IMYHbIX TUIIOB

napameTpa Xab6ya. B yacTHOCTH, MOJIeNM CTETIEHHON W MTPOMEKYTOUYHON HHIIS-
. H(O\"
MM ¢ HEMHUHUMAJIBHOM cBs3pio F(@(t)) = (T)

MOHCTPHUPYIOT Y AOBJICTBOPUTCIIBHOC COIJIACUC C OKCIICPUMCHTAJIbHBIMU OI'PaHHUYC-
HUAMMU.

HOM MH(USIIIMU ¢ mapameTpoM Xabbna H =

A IOTEHIMAJIOM XWITca, Je-

HUccredosanue gvinonmneno 6 pamkax Coenaulenuss o npedocmasgienuu cyocuouu
us ghedepanvroco 6100xcema Ha hunancosoe obecneyeHue bINOJIHEHUs 20CYOap-
CMBEHHO20 3A0aHUsL HA OKA3AHUE 20CYOapCmeeHHblX ycaye (evbinoanenus pabom)
M 073-03-2025-066 om 16.01.2025, saxmrouennviv mexcoy @IEOY BO «YVal'TIV

um. U.H. Yavanosa» u Munucmepcmeom npoceewenusi Poccuiickoii @edepayuu.
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Abstract. This study presents cosmological solutions for a model with the Higgs potential
in the frameworks of power-law and intermediate inflation scenarios within the scalar-
torsion theory of gravity. Constraints on the model parameters are obtained, ensuring the
consistency of the derived solutions with observational data.
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Introduction. This work is devoted to the study of inflation with the Higgs poten-
tial in the framework of scalar-torsion gravity (or f(T)-gravity) [1]. To date, only
one study has explored this issue within the f(T)-gravity framework [2].

Methods and materials; results. The model under consideration in scalar-
torsion gravity is described by the following action [1]:

S = [ d*e [~ F(p)T — 3 w(9)d,0 0V — V(9)], (1)

where e = /(—g) is the tetrad determinant, and F(¢), w(@),V (¢) are arbitrary
functions of the scalar field ¢, while T denotes the torsion scalar. The background
geometry is described by the FLRW metric with the tetrad
e,* = diag{1,a(t),a(t),a(t)}. The cosmological dynamics equations, obtained
by varying the action (1) with respect to the tetrad, are analyzed using the nonmin-

imal coupling function F(¢(t)) = (?)n where 4 > 0,n = const. The equa-
tions for the potential V' (¢) and the kinetic function w (¢) take the form [1]:

Vp) =S BHI+ B +n), o(e)e? = - (2) HA +n), )

Additionally, the following equations are obtained [1]:
H = H(H),H(p) = H(t). (3)

The obtained equations (2) and (3) allow for the analysis of inflationary solu-
tions. Knowing how the Hubble parameter evolves over time H(t), equations (3)
enable us to determine its dependence H(¢). Consequently, the scalar field poten-



XXIV MexxdyHapodHas Hay4YHas KOHgpepeHLuUs «Pusuyeckue UHTepnpeTaLuu Teopuu oTHoCUTesbHocTu» 69

tial V(t) can be determined from (2) [1]. By expressing the right-hand side of
equation (2) for V(t) as a function of time T'(1/t) [3] and equating the left-hand
side to the Higgs potential, we derive the evolution of the scalar field ¢ (t) under
the conditions of a given Hubble parameter and Higgs potential.

For the case of power-law inflation with the Hubble parameter H = % it is es-

tablished that to satisfy observational constraints, the parameter nn must be in the
range —0.99 < n < —0.83. For the intermediate inflation model, where H =

=- (ffg 5 with A > 0and 0 < g < 1, the following results are obtained: When

B = 0,999, consistency with observational data is achieved for —17,479 < n <

< —1,1, When 8 = 0,001, consistency is achieved for —1 < n < —0,831.
Conclusion. The methods presented in [2, 3] enable the derivation of solutions

with the Higgs potential for various forms of the Hubble parameter. In particular,

power-law and intermediate inflation models with a nonminimal coupling

F(p(t)) = (%)n and the Higgs potential demonstrate satisfactory agreement

with experimental constraints.

This research was carried out within the framework of the Agreement on
the provision of a subsidy from the federal budget for the financial support
of the execution of the state task for the provision of public services (execution
of works) No. 073-03-2025-066 dated 16.01.2025, concluded between
Ulyanovsk State Pedagogical University named after I.N. Ulyanov
and the Ministry of Education of the Russian Federation.

References

[1] Chervon S.V., Fomin I.V. Reconstruction of Scalar-Torsion Gravity Theories from the Physical
Potential of a Scalar Field. Symmetry, 2023, no. 15, art. no. 291.
https://doi.org/10.3390/sym15020291

[2] Raatikainen S., Rasanen S. Higgs inflation and teleparallel gravity. JCAP, 2019, vol. 12, art. no.
021. https://doi.org/10.48550/arXiv.1910.03488

[3] Fomin I.V., Chervon S.V., Tsyganov A.V. Generalized scalar-tensor theory of gravity recon-

struction from physical potentials of a scalar field. Eur. Phys. J. C, 2020, vol. 80, art. no. 350.
https://doi.org/10.1140/epjc/s10052-020-7893-y



