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Taluuun, COoTBeTCTByIOLL Me TeJsienapanjie/libHOMY 3KBUBAJIEHTY obwen
Teopun OTHOCUTEJIbHOCTHU

®omuH Mzope Bradumuposuy’™ ingvor@inbox.ru
SPIN-kon: 4676-2672

MITY nm. H.3. bBaymaHa, MockBa, Poccua

AnnoTtaums. [Tokazano, 9To 1y cnenuUYIecKoil CBA3M MEXIy apamMeTpaMu KOCMOJIOTH-
YECKUX MOJIETe Ha OCHOBE CKAJIIPHO-TOPCUOHHOW TpaBUTAIMU HE(DU3UUECKHE MOJIBI KOC-
MOJIOTUYECKHX BO3MYILIEHUN MOXHO HCKIIOUUTh KaK W JUI Cily4as TeJeNnapauieIbHOIO
HKBUBAJICHTA OOIIEW TEOPHH OTHOCHTEIHHOCTH. Ha OCHOBE mMpencTaBIeHHOTO MOAXOJA
MOJTyYEHBI BBIPAXKEHUS ISl MTAPAMETPOB KOCMOJOTUYECKUX BO3MYILIEHHUM, KOTOPBIE MO3BO-
JISIOT COMOCTAaBUTh JAHHBIE MAPAMETPhI JUISl CIy4dasl CKaJspHO-TEH30PHOW TpaBUTALMH H
TejenapayuieIbHOrO SKBUBAJICHTa 001 TEOPUN OTHOCUTEIBHOCTH.

KiarueBble caoBa: KOCMOJIOI'us, CKaJIAPHOC IIO0JIC, MOI[I/I(i)I/IIlI/IpOBaHHBIe TCOpUHU I'paBUTA-
1K, KOCMOJIOTUYCCKNUEC BOSMYIICHUSA, PCIIMKTOBBIC I'PABUTALIMOHHBIC BOJIHBL

BBenenne. CkaasipHO-TOPCHOHHBIE TEOPHH TPaBUTAIMH, MMOAPa3yMEBaroOIlIne He-
MHUHUMAJIBHYIO CBSI3b CKAISIPHOrO IOJIS M KPyYEHHUs, UCIOIb3YIOTCS IS IIOCTpOe-
HUSL MOJIeJIe Kak MHQIIAIMOHHOIO, TaK U COBPEMEHHOI'O JTAaIloB 3BOJIIOIMH Bcee-
nennoit [1-3].

Tem He MeHee, HEOOXOIUMO OTMETHUTD, YTO MOAU(DUKALIMK TelIenapalieIbHO-
ro SKBHMBAJIeHTa OOIICH TCOPHUH OTHOCHTEILHOCTH MPUBOISAT K HAPYIICHHIO JIO-
KaJIbHOM JIOPEHI-UBAPUAHTHOCTH [3, 4]. Ha UHQIISIITUOHHON CTaAuu DBOJIFOLIUU
BCEJICHHOW HapyIICHHE JOKAIbHOU JIOPEHI-HBAPHAHTHOCTH COOTBETCTBYET ITOSB-
JICHHIO TOMOJHUTEIBHBIX HE()U3HUECKUX MO/ KOCMOJOTHYECKHX BO3MYIIEHHUM, YTO
HIPUBOIUT K HEOOXOIUMOCTH JTOIOJHUTEILHOTO aHAIN3a IBOJIIOIUH KOCMOJIOTHYC-
CKHUX BO3MYIIEHHH B HMHQISAIMMOHHBIX MOJCIAX Ha OCHOBE TEOPH TpaBHUTALIUU
JAHHOI'O THIIA.

MeToabl 1 MaTepuaJibl; pe3yJbTarbl. OCHOBOW MPEIIOAKEHHOTO MOAX01a K
yCTpaHCHHUIO He(PU3UUECKMX MOJ KOCMOJIOTHUECKHX BO3MYIIEHUI B paccMaTprBa-
EMBIX MOJEISAX SIBIISCTCS aHAIH3 XapaKTEPUCTHK KOCMOJIOIMYCCKUX BO3MYIIEHUI
Ha OCHOBE MeToaa ApHoBuTTa-Jle3epa-MucHepa 1js TeTpagHbIX moiei [4].

Ha ocHoBe aHanm3a XapaKTEPUCTHK KOCMOJOTHYECKHX BO3MYIIECHHH OBLIO
[OKA3aHO, YTO CTEICHHAs 3aBUCHMOCTh MEXAY (DYHKIIUCH, OMpeAessioield TUIl
HEMHHHUMAJIBHOM CBSI3U MEKIY CKaIsIPHBIM mosieM u kpyderHreMm G(¢) u mapamer-

pom Xa66ma H (L), ompemensromum THIT KOCMOJIOTHYECKOW THHAMHUKH yCKOPEH-

HOTO pacimpenus panneit Bcenennoi Buga G ~ H", rme n — mekoropas mocro-
SHHAs, TPHUBOAMT K OTCYTCTBHIO HE(QU3NYECKHX MOJ KOCMOJIOTUYECKHX
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BOSMYMCHHﬁ. Taxxe OBLIO IIOKA3aHO, YTO B YaCTHOM ciydyac Il1= 1/2 3HAa4YCHUA

MMapaMETPOB KOCMOJIOTUYECKUX BO3MYILEHUN B TOYHOCTH COOTBETCTBYIOT CIy4YarO
TeJIeNapayIeIbHOTO SKBUBAJICHTA OOIIECH TEOPUH OTHOCUTEILHOCTH.

B kadecTBe Ba)XHOrO pe3yjbTaTa OTMEUEHO, YTO CTEIICHHAs MapaMeTpU3arus
BIIMSIHUSI HEMUHUMAIIBHOM CBSI3U CKAJISIPHOTO TMOJIA U KPYUYEHUS! MO3BOJISIET BEpHU-
(buLpoBaTh MOJIEIM KOCMOJIOTUYECKOW MHQIISIIIUU 110 HAOII0JaTeIbHBIM OrpaHu-
YEHHUSM Ha TapaMeTpbl KOCMOJIOTHYECKUX BO3MYIICHHH ISl IIPOU3BOIBHBIX (hHU3H-
YECKHUX MOTEHIMAIOB CKAJIIPHOTO TOJIS.

3akuodenne. [IpeacraBieH aHanu3 3BOJIOIUM KOCMOJOTHUYECKUX BO3MYIIIE-
HHUM B MOJEJSX Ha OCHOBE CKAIIPHO-TOPCUOHHOM I'PaBUTALIMH, B pAMKaX KOTOPOTO
MMOKa3aHO, YTO MPH CTENCHHON 3aBUCUMOCTH (DYHKIIMM HEMHHUMAJIbHOW CBS3U U
napaMmerpa Xa60y1a BO3MOXKHO YCTPaHUTh He(PU3UUECKHUE MOJIBI KOCMOJIOTUUECKUX
BO3MYIIEeHUH. [lomydeHHbIE BBIpaXeHUs ISl mapaMeTpPOB KOCMOJOTMYECKUX BO3-
MYILEHUH SIBJISIFOTCS. OCHOBOMW JIJISI aHAJIM3a PACXOXKICHHUM B IMapaMeTpax KOCMOJIO-
TUYECKUX BO3ZMYILEHUM ISl Clly4asi CKaJIIpHO-TOPCUOHHOM I'PaBUTALIMU U TeJerna-
pajUIeIbHOTO YKBUBAJIEHTA OOIIEH TEOPUH OTHOCUTEIHLHOCTH.
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Abstract. It is shown that for a specific connection between the parameters of cosmological
models based on scalar-torsion gravity, non-physical modes of cosmological perturbations
can be excluded as for the case of the teleparallel equivalent of the general theory of relativ-
ity. Based on the presented approach, expressions for the parameters of cosmological per-
turbations are obtained, which allow one to compare these parameters for the case of scalar-
tensor gravity and the teleparallel equivalent of the general theory of relativity.
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Introduction. Scalar-torsion theories of gravity, implying a non-minimal connec-
tion between the scalar field and torsion, are used to construct models of both the
inflationary and modern stages of the evolution of the Universe [1-3].

However, it should be noted that modifications of the teleparallel equivalent of
the general theory of relativity lead to a violation of local Lorentz-invariance [3, 41].
At the inflationary stage of the evolution of the Universe, a violation of local Lo-
rentz-invariance corresponds to the appearance of additional non-physical modes
of cosmological perturbations, which leads to the need for additional analysis of
the evolution of cosmological perturbations in the inflationary models based on
theories of gravity of this type.

Methods and materials; results. The basis of the proposed approach to elim-
inating non-physical modes of cosmological perturbations in the models under con-
sideration is the analysis of the characteristics of cosmological perturbations based
on the Arnowitt-Deser-Misner method for tetrad fields [4].

Based on the analysis of the characteristics of cosmological perturbations, it
was shown that the power-law dependence between the function determining the
type of non-minimal coupling between the scalar field and torsion G(¢) and the

Hubble parameter H(t) determining the type of cosmological dynamics of the ac-

celerated expansion of the early universe of the form G ~ H", where n is a some
constant, leads to the absence of non-physical modes of cosmological perturba-
tions. It was also shown that in a particular case n=1/2, the values of the parame-

ters of cosmological perturbations exactly correspond to the case of the teleparallel
equivalent of the general theory of relativity.

As an important result, it is noted that the power-law parameterization of the
influence of the non-minimal coupling of the scalar field and torsion allows one to
verify models of cosmological inflation based on observational constraints on the
parameters of cosmological perturbations for arbitrary physical potentials of the
scalar field.

Conclusion. The analysis of the evolution of cosmological perturbations in
models based on scalar-torsion gravity is presented, within the framework of which
it is shown that with a power dependence of the non-minimal coupling function
and the Hubble parameter, it is possible to eliminate non-physical modes of cosmo-
logical perturbations. The obtained expressions for the parameters of cosmological
perturbations are the basis for the analysis of discrepancies in the parameters of
cosmological perturbations for the case of scalar-torsion gravity and the teleparallel
equivalent of the general theory of relativity.
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