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AnHotauus. B maHHOW paboTe MBI HCciemyeM pOJIb HETMHEHWHOTO CIUHOPHOTO IIOJIS
B 3BOJIIOLIMH BceneHHol B paMKax JIOKaIbHO-BPAIATENbHO-CUMMETPUYHON KOCMOJIOTHYe-
ckoit monenu brsaku 1 tuma (LRSBI) ¢ reometpueit Jlupsl. [Ipensiaymime uccuenoBanus,
B KOTOPBIX HU3YYaJIOCh HEJIUHEHHOE CIIMHOPHOE I10JIE B PAa3JIMYHBIX aHU3O0TPOITHBIX U U30-
TPOIMHO KOCMOJIOTMYCCKHUX MOJCIAX, MOKa3ajard, YTO HAJINYMWEC HETPUBUAIBHBIX, HECIUAro-
HaJIbHBIX KOMITOHCHTOB T€H30pa SHECPTUHU-UMITYJIbCa CIIMHOPHOT'O ITOJIA HaKJIaJAbIBaCT CEPb-
€3Hble OTPAHNYEHUS KaK Ha T€OMETPHUIO IPOCTPAHCTBA-BPEMEHH, TaK U HA CAMO CIIMHOPHOE
noje. B Hariem TekyiieM uccie0BaHUU Mbl 0OHApYXHJIH, YTO, XOTS 3TH OTpaHHYEHUS BCE
elle eICTBYIOT, BBEJICHHE FeOMETPUH JIUphI CyIIeCTBEHHO BIMAET Ha 3BoroLuio Beenen-
HOHN. DTO BIMsIHNAE 00YCIIOBICHO TeM (haKTOM, YTO WHBAPHAHTHI CIIMHOPHOTO TOJIS 3aBUCST
0T mapaMeTpa reoMeTpun JInper.

KiiroueBble c¢ji0Ba: CIUHOPHOE MoJie, reoMeTpust JIMphI, TEH30p SHEPTUU-UMITYJIbCA, MO-
nenu buanku

Beenenue. Vctopus Haykn oTMedeHa MOCTOSHHBIMH M3MEHEHUSAMHU U COBEpILECH-
cTBoBaHMEM. Jlaxke Teopus TpaBUTAIMK OWHINTEHHA pa3BUBAjach C TEUCHUEM
BpeMeHH. OQHON M3 MHOTHX MOAM(UKAIMi TEOpUH TpaBUTAlMU OBUIO BBEACHUE
KOCMOJIOTHYECKON TOCTOSIHHOM. OTa 3BONIIONHSA OTpa)kaeT MPOJOJLKAIOIIUICS T0-
ucK Oollee COBEPIICHHBIX TEOPHUH, KOTOpBIE MOTYT YIJIIyOHTH Halle MOHMMaHWE
€CTEeCTBEHHOTO TOpsIKa Bellel. Bekope mociie HoBaTopckoit padoThl DWHIITEHHA
Beiinb noneitancs 00beIMHATE TPABUTALMIO U 3JIEKTPOMArHUTHOE 110Jie, 00001IHB
puMaHoBYy reomerpuio [1]. OgHako Teopust Beilsis He mosyduiia MKUPOKOro MpH-
3HaHUS, MOCKOJBKY MPOTHBOPEUMSIa HECKOJIBKHUM XOPOIIO 3apeKOMEHIOBABIIUM
ce0s pe3ynpTaTaM HaOMIOACHUH.

B 1951 rony Jlupa npeanmoxun MOIUPUKAIINI0 PUMAHOBOM TeOMETPHH, KOTO-
pas odeHb HamoMuHaeT Teopuio Beitnsa [2]. OmHako, B OTIIMYHE OT T€OMETPHUHU
Beiuns, noaxon JIupel noanepkuBaeT CBsi3b, COXPAHSAIONLYI0 METPUKY, aHAJIOIMY-
HYIO0 pUMaHOBO# reometpud. [Ipu 3TOM OH BBes KanMOPOBOUYHYO (YHKIHIO B Oec-
CTPYKTypHOE MHOTOOOpa3me. DTa Teopus IMONydniIa JajbHEWIee pa3BUTHE B pa-
Ootax [3—6]. B mocnennue roapl reoMeTpus JIuphl HalLIa MKUPOKOE MPUMEHEHUE
B KocMmostoruu [7—10].

B mocnegnue roasl CIMHOPHOE IOJIE MPUBJIEKIO 3HAYNUTENBHOE BHHMAaHUE
B KOCMOJIOTHH OJarojapsi CBOeH CIIOCOOHOCTH MOJCTUPOBATH PAa3IUYHbIE UCXO[-
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HBIC TIOJISA, TAKWE KaK WACATbHBIC KUAKOCTH U TeMHast dHeprus [11-16]. Heckoib-
KO HCCIIeIOBaHUN MOKa3ali, YTO CIMHOPHOE I0JIe OYEeHb YyBCTBUTEIBHO K IPaBU-
TaIMOHHBIM 3 (deKTaM, IPU 3TOM HETPUBUAIILHBIC, HEAHArOHAJIbHBIE KOMIIOHEHTEI
ero TeHsopa sHepruu-ummyisca (TOW) HakmagpIBarOT cephe3HbIC OrPaHUUCHUS
KaK Ha T€OMETPHUIO MPOCTPaHCTBA-BPEMEHHU, TaK M Ha HETMHEHHOCTh caMoOro CIIu-
HopHoro nons [17]. CnuHopHOE mosne B reoMeTpuu JIMpbl Takxke H3ydanoch B pa-
oore [18]. OcHOBHAS 1€ 3TOT'O HCCIEAOBAHMS — BBIICHUTH, MOXKET JIM BBEIICHHC
reoMeTpuu JIUPBI B cUCTEMY OOJIETYNTH OrpaHIYEHUS], OOBIYHO BO3HUKAIOIINE TTPU
CTaHIApTHOM 00pabOTKE CTMHOPHBIX TOJIEH.

MeTtoabsl W MaTepHaabl; pe3yJbTaTbl. OCHOBHBIMH METOJAaMH, HMCIIOJIB30-
BaHHBIMU B JTaHHOW pabore, ABIAIOTCS METOAbl MudepeHIInanbHOi TeoMeTpuH,
TEH30PHOTO aHajM3a, aHAIUTHYECKHE M YMCICHHBIE PEHICHUS HENUHEWHBIX An-
(epeHuManbHBIX ypaBHEHUH. [lpy 5TOM I YMCIIEHHOTO aHaiu3a WCIONb3YeTCs
Maple.

Beenenne reomerpun JIHpel M3MEHSET CHUHOPHO-a(QUHHBIC CBI3HOCTH.
Ha ocHoBe 3Tol CTPYKTYpHI MOJIY4YEHBI COOTBETCTBYIOLINE CIUHOPHO-a)(HUHHBIE
cBs3HOCTH. OOHapy»XeHO, YTO, XOTS KOMIIOHEHTHI TEH30pa SHEPrHU-HMITYJIbCa
CIIUHOPHOTO TIOJISI OCTAlOTCSl BHEIIHE HEW3MEHHBIMH, WHBapHUAHTHl CIHHHOPHOTO
MOJISL TPETepIIeBaloT 3HAYUTENbHble M3MeHeHHs. COOTBETCTBYIOIIME ypaBHEHUS
OHHIITeHHA pelIeHbl, a MeTpruYeckre (pyHKIMN BbIpaKeHbI B TEPMUHAX MaclITada
o0beMa. Pe3ynbTarhl pecTaBieHbl B rpa@uieckoM BUjIE.

3akaouenne. B paMkax KOCMOJIOTMYECKOW MOJIENH JIOKAIbHO BpallaTeilbHO-
cumMMmeTpu4HOil buanku-I Mbl uccnenyeM ponb reomerpun JIMpel B 3BOJIOLUU
BceneHHoll, KOrna OHa HANOJHSETCS TEMHOW 3HEpPruei, MOAEIUpyeMOil CIIUMHOp-
HBIM ToJieM. Harm aHanm3 moKasbIBaeT, YTO COOTBETCTBYIOIIME YpaBHEHHS OWH-
HITEHiHAa COXPaHAIOT Ty ke QOpMy, 4TO W MPH OTCYTCTBUH reomerpuu Jlupel. On-
HAaKo, 3aBHCUMOCTb WHBAPHMAHTOB CIIMHOPHOTO IIOJSI OT TI€OMETPUYECKUX
napaMeTpoB JIupel BIUsSeT Ha KOHEYHbIe pe3ybTaTbl. COOTBETCTBYIONINE ypaBHE-
HUSI PEIIAIOTCS YUCIICHHO, a PeIICHHs TPECTaBICHBI TpapUIecKH.
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Abstract. In this study, we examine the role of a nonlinear spinor field in the evolution of
the Universe within the framework of a Locally Rotationally Symmetric Bianchi type-I
(LRSBI) cosmological model with Lyra’s geometry. Previous research has explored the
nonlinear spinor field in various anisotropic and isotropic cosmological models, revealing
that the presence of nontrivial, non-diagonal components of the spinor field's energy-
momentum tensor imposes severe restrictions on both the space-time geometry and the
spinor field itself. In our current study, we find that while these restrictions still apply, the
introduction of Lyra’s geometry significantly influences the evolution of the Universe. This
influence arises from the fact that the invariants of the spinor field are dependent on the
Lyra geometry parameter.
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Introduction. The history of science is marked by constant change and refinement.
Even Einstein's theory of gravity evolved over time. One of many modifications in
theory of gravity was the introduction of the cosmological constant. This evolution
reflects the ongoing search for better theories that can deepen our understanding of
the natural order. Shortly after Einstein's groundbreaking work, Weyl sought to
unify gravity and the electromagnetic field by generalizing Riemannian geometry
[1]. However, Weyl's theory was not widely accepted, as it contradicted several
well-established observational results.

In 1951, Lyra proposed a modification of Riemannian geometry that closely
resembles Weyl's theory [2]. Unlike Weyl geometry, however, Lyra's approach
maintains a metric-preserving connection, similar to that of Riemannian geometry.
In doing so, he introduced a gauge function into the otherwise structureless mani-
fold. This theory was further developed by many authors [3—6]. In recent years,
Lyra's geometry has found extensive applications in cosmology [7-10].

In recent years, the spinor field has gained significant attention in cosmology
due to its ability to model a variety of source fields, such as perfect fluids and dark
energy [11-16]. Several studies have shown that the spinor field is highly sensitive
to gravitational effects, with the nontrivial, non-diagonal components of its energy-
momentum tensor (EMT) imposing severe constraints on both the space-time ge-
ometry and the nonlinearity of the spinor field itself [17]. The spinor field within
Lyra's geometry has also been explored in [18]. The primary aim of this study is to
investigate whether the introduction of Lyra's geometry into the system can allevi-
ate the restrictions typically found in the standard treatment of spinor fields.

Methods and materials; results. The main methods used in this work are
methods of differential geometry, tensor analysis, analytical and numerical solu-
tions of nonlinear differential equations, as well as data analysis for comparing
theoretical results and observational data. In this case, Maple is used for numerical
analysis.

The introduction of Lyra’s geometry modifies the spinor affine connections.
Based on this framework, the corresponding spinor affine connections are derived.
It is found that while the components of the spinor field’s energy-momentum ten-
sor remain externally unchanged, the spinor field invariants undergo significant
modifications. The corresponding Einstein equations are solved, and the metric
functions are expressed in terms of the volume scale. The results are presented in
graphical form.

Conclusion. Within the framework of a LRS Bianchi type-I cosmological
model, we investigate the role of Lyra's geometry in the evolution of the Universe
when it is filled with dark energy modeled by a spinor field. Our analysis reveals
that the corresponding Einstein equations retain the same form as in the absence of
Lyra’s geometry. However, the dependence of spinor field invariants on the Lyra
geometry parameter influences the final results. The relevant equations are solved
numerically, with the solutions presented graphically.
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