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AnHoTanus. [ToaydeHbl TOYHBIE PEIICHHS I KOCMOJOTrHYecKoi Moaenu buanku-I ¢ ox-
HOHAIPaBJIEHHBIM MarHuTHBIM 1ojieM (MII) B Teopuu rpaBUTAIIMH C HEMHUHUMAIBHON KH-
Hetryeckoit cBs3bio (HKC) ckamsipHOro mosst ¢ KpuBU3HOM. Moesb u3ydaeTcs mpuMeHH-
TENbHO K MEpUOLy A0 U BO BpeMs MNepBUYHOM HHGISIMU BcesneHHOW. I[lomyueHsr
OrpaHUYEHUs] Ha MapaMeTpbl MOJENH, KOTOpblEe 00ecleYrBarOT HaOJI01aeMOe TEH30PHO-
CKaJsipHOoe OoTHouleHwe I, orcyrcTBHe QyXoB M HeycronumBocTh Jlammaca. IIpu Takmx
OTpPaHUYEHHUSAX MOJENb 00JiafaeT HeoOXOAUMBIMU CBOMCTBAMH: M30TPOMU3AIMs, ObICTPBIN
Nepexo/] U3 MOCTCUHTYIISIPHON AMOXH K UHQIISLHH.

KiroueBble cioBa: buanku-I, Teopus XopHaeckn, HeMHUHUMAIbHSI KHUHETHYECKAsT CBS3b,
MarHuTHOE T0JIe, CKJISIPHOE T0JIe

BBenenne. YckopeHHOE pacmiMpeHue BceneHHONM MOTHBHPYET NMPUMEHEHUE
MOAU(MUIIMPOBAHHBIX TEOPHIA TPABUTAIIMH, B 4aCTHOCTH, Teoputo XopHaecku (TX).
Teopus rpaButauun ¢ HKC ects wactaeiil cnyuain TX. HKC B kocMosmornueckux
MOJIEJISIX 1a€T HOBBIM MEXaHU3M MEPBUYHON MHDIAIMU 6€3 HACTPOMKHU MOTEHLIHA-
na [1]. Ha pannux sranax ssomouuu Beenennoit HKC Moxer dKpaHHpOBaTh
OOBIYHYIO MaTEpHUI0. DTO CBOMCTBO JIa€T MOJICNIb €CTECTBEHHON CMEHBI KOCMOJIO-
rudeckux smox. Kak m3BectHo, MII nHaOmiomaroTcsi Ha pa3IMYHBIX MacmiTabax
Bcenennoii. I'mobansnoe MII mompa3zymeBaeT aHW30TPOMHOE MPOCTPAHCTBO-
BpeMs. B anuzorponHbeix mozaensx ¢ HKC gonmyckaercs HEMOHOTOHHOE TTOBEICHUE
AHU30TPOIUHU [2, 3]. [Ipunepxusasich TunoTe3sl 0 poxacHnu MII 1o nim Bo Bpems
MEePBUYHON MHQISAINN, MBIl U3y4aeM B3aUMOJICHCTBME MATHUTHOTO M CKaJSPHOTO
nosieir B pamkax HKC. Mu1 3agaemcs Bompocamu 00 HM30TPOMHU3ALUUA MOJIETU
B XOJI€ pacuupenus, o cneacrpuax Briroyenus MIIT B monens HKC.

Metoabl W Matepuasbl; pedyiabTarbl. [lnotHocts nerictBus it HKC
1 DJICKTPOMArHUTHOTO T0JIs OepeTcs B hopme

[ nR ne v 1 2
L= —g[T-FSX—A-FTGWVHV (p_ZF“nFHT]]' M:MPL' g =+1.
Mogenb u3ydaeTcs B paMKax MpocTpaHcTBa-Bpemenu buanku I. HeoOxomu-

MBIM, HO HEJOCTATOYHBIM YCIIOBUEM H30TPONU3ALMNHN SBIISICTCI HEPABEHCTBO
e/m>0. Inoraocts dHeprur MII yMeHBIIAETCS OT OTPAHUYEHHOIO 3HAYEHUS.
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BenencrBue Bimouenuss MII B HKC-momens, 3nak mapamerpa l=1+enA/p
HaYMHAET KaYeCTBEHHO BIIMATH Ha CBOMcTBa Momenu. B cimywae 1 =0 mnporece
U30TPONM3AUU OTCYyTCTBYeT. B cimydae 1< 0 Tun cuHrynspHoctd MeHsETCS:
a — const, H o g2 o, t— 0. DBomouus BeenenHoi HaunHaeTCs ¢ HEHYJIe-
Boro oobema. CyllecTBYIOT JiB€ BE€TBU penieHus. OgHa BETBb ONMUCHIBAET CKUMa-
IOIIYIOCST BCelneHHY10. COrIacHO Ipyroil BETBH, BCEIIEHHAs PACIIUPSAETCS, HO MO-
JIeJTb UIMEET JAyXH M HeycToWunBoCTh Jlamtaca. B ciaygae 1> 0 tun cunrymspraocTu
He mensercs:a oct’® 50, Hot? -0, t— 0. Ioce KOPOTKOM ITOCTCUHIY-
JISIPHOM DIIOXM BCEJIEHHAs BXOIUT B KBAa3UIECUTTEPOBCKYIO 3MOXY C MapaMeTpOM
-1

hn =.Je/(3n) ~ 6-10%%sec™. C navana UHQIIAIUIHN (hn -t ~0,387 ) monens cra-
HOBUTCSI U30TPOIMHOM 32 HECKOJIBKO E€IUHUILL hn -t (mIpoaOIKUTETBHOCTh UHIISA-
mur h -t~ 60). Orpanmuenns € =1, n>0, A>0, T<nA/p<1,049 obecne-
YUBAIOT OTCYTCTBUE JIyXOB, HEyCTOMYMBOCTH Jlamnaca u HabnogaeMoe TEH30pHO-
ckajsipHoe otHomenue r <0,1.

3akaouenue. Takum 00pa3oM, CyIIECTBYET BO3MOXHOCTh <«TapMOHUYHO»
BrrounTh MIT B HKC-Mozens ¢ mapamerpom | > 0. B ocranbHBIX ciaydasx y Mo-
nenu ectb pasnuusHble Hepoctatku. HKC nopaBnser A-uneH U cam reHepupyer
nepBuYHyr0 uHGIsAuMo0. OaHaKo, A-4JIeH SBISETCS BaXKHBIM (DAKTOPOM yCTONYM-
Boctu. Hampumep, mpu A =0, a19 CKaIIpHBIX BO3MYIIECHUH HMeeM

c; =—1/3<0. A-umen mnpexcraBieH B mapamerpe l. B cummy TpeGopamms
e/m>0 3max A kputhdeH i 3HaKa |, T. €. A-4IeH pEryIupyeT CTENEHb BIIUs-
Hus MIT na HKC-monens.
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Abstract. Exact solutions are obtained for the Bianchi-I cosmological model with a unidi-
rectional magnetic field (MF) in the theory of gravity with non-minimum kinetic coupling
(NKC) of a scalar field with curvature. The model is studied in relation to the period before
and during the primary inflation of the universe. Constraints on the model parameters are
obtained that ensure the observed tensor-scalar ratio, the absence of ghosts and Laplace
instability. With such constraints, the model has the necessary properties: isotropization,
a rapid transition from the post-singular epoch to inflation.
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Introduction. The accelerated expansion of the Universe motivates the use of
modified theories of gravity, in particular, the Horndeski theory (HT). The theory
of gravity with NKC is a special case of HT. NKC in cosmological models pro-
vides a new mechanism of primordial inflation without potential tuning [1]. At the
early stages of the Universe evolution, NKC can screen ordinary matter. This prop-
erty provides a model of natural change of cosmological epochs. As is known, MF
are observed at different scales of the Universe. Global MF implies anisotropic
space-time. In anisotropic models with NKC, non-monotonic behavior of anisotro-
py is allowed [2, 3]. Adhering to the hypothesis of the birth of MF before or during
primordial inflation, we study the interaction of magnetic and scalar fields within
the framework of NKC. We ask questions about the isotropization of the model
during the expansion, about the consequences of including MF in NKC model.

Methods and materials; results. The density of action for the NKC and the
electromagnetic field is taken in the form

L= J—g[%heX—AjL%GWV“VVQ—%FWFWJ, n=M2, &=+l

The model is studied within the framework of Bianchi I space-time. A neces-
sary but insufficient condition for isotropization is the inequality €/m > 0. The en-

ergy density of MF decreases from a limited value. Due to the inclusion of MF in
NKC model, the sign of the parameter 1 =1+enA /u begins to qualitatively influ-

ence the properties of the model. In case 1 =0, the isotropization process is absent.
In case 1<0, the singularity type changes: a — const, H ct™* 500, t— 0,
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The Universe evolution begins with a non-zero volume. There are two branches of
the solution. One branch describes a contracting universe. According to the other
branch, the universe expands, but the model has ghosts and Laplace instability. In
case 1> 0, the type of singularity does not change: aoct’”® -0, H oct™ — oo,
t — 0. After a short post-singularity epoch, the Universe enters a quasi-de Sitter

epoch with parameter h =./e/(3n) ~ 6-10% sec’". From the onset of inflation
(h, -t~0.387) the model becomes isotropic within a few units h, -t (the duration
of inflation h1 -t~ 60). Constraints ¢=1, n>0, A>0, 1<nA/un<1.049 ensure

the absence of ghosts, Laplace instability, and the observed tensor-scalar ratio
r<0.1.

Conclusion. Thus, it is possible to “harmoniously” include the MF in the NKC
model with parameter 1 > 0. In other cases, the model has various disadvantages.
The NKC suppresses the A -term and generates primary inflation. However, the A-
term is an important factor of stability. For example, at A =0, for scalar perturba-

tions we have CS2 =-1/3 <0. The A-term is represented in parameter 1. Due to

requirement €/n >0, sign A is critical for sign 1, that is, the A-term regulates the
degree of influence of MF on NKC model.
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