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AHHoTanms. B nanHOl pabGoTe MBI HCCleqyeM pOjib HEIMHEWHOTO CIHMHOPHOTO IMOJIs
B 3BOJIIOLIMKM BceneHHOM B pamMKax JIOKaJIbHO-BPAIIATEIbHO-CUMMETPUYHON KOCMOJIOTHYE-
ckoit mojieau bestaku I tuna (LRSBI) ¢ reomerpueii JTupsl. Tpensiayiye uccienoBanus,
B KOTOPBIX M3y4aJIOCh HEJIMHEHHOE CIIMHOPHOE MOJIE B PA3JIMYHBIX aHU30TPOMHBIX U H30-
TPOMHO KOCMOJIOTMYECKUX MOJEIIAX, MOKA3aJIM, YTO HAJIWYUE HETPUBUAJIBHBIX, HEAHAro-
HaJIbHBIX KOMIIOHEHTOB T€H30pa SHEPTUU-UMITYJIbCA CHUHOPHOIO I0JISl HAKJIA/IBIBAET CEPb-
€3HbIEC OTPAHUYEHHUS KaK Ha TEOMETPUIO ITPOCTPAHCTBA-BPEMEHH, TaK U HA CaMO CITMHOPHOE
nosie. B HaieM TekyIieM MccleJOBaHUH Mbl OOHAPYKHIIH, YTO, XOTSI 3TH OTPaHUYCHUS BCE
enle JEHUCTBYIOT, BBEJEHUE reOMETPUH JIUpBI CyIIECTBEHHO BIIMSAET HA 3BOJIIOLMIO BeeneH-
HOM. DTO BIUSHHE 00YCIOBICHO TeM ()aKTOM, YTO HHBAPUAHTHI CIUHOPHOTO TIOJISI 3aBUCST
OT mapaMmeTpa reomeTpuu JIupel.

KuroueBble ciioBa: CMHOpPHOE MOJIE, reoMeTpust JIMphl, TEH30p SHEPTHUU-UMITYJIbCA, MO-
nexyu buanku

Beenenme. VcTopust Hayku OTMEYEHA MOCTOSHHBIMU W3MEHEHUSIMA M COBEPLICH-
cTBOBaHMEM. Jlaxke Teopusi rpaBUTAllMM OWHINTEHA pa3BUBANach C TEYEHUEM
BpeMeHu. OHOI U3 MHOTMX MOAM(DUKALMA TEOpUU TpaBUTALMU ObLIO BBEJICHUE
KOCMOJIOTMYECKON MOCTOSHHOW. JTa 3BOJIIOLMS OTPAKAECT MPOJOKAIOIIANCS T10-
UCK 0oJiee COBEPIIEHHBIX TEOPUM, KOTOPhIE MOTYT YIJIyOUTh Hallle MOHUMAHHE
€CTECTBEHHOTO Topsijika Beliei. Bckope mocie HoBaTopckoi paboThl DUHIIITEHHA
Beitnib nomnbitancs 00beIMHUTD TPABUTALIMIO U JIEKTPOMArHUTHOE 1oJie, 0000IINB
pumanoBy reometpuio [1]. Ograko Teopust Beiins He monyduia IMUAPOKOTO PH-
3HAHHUS, TOCKOJIBKY ITPOTMBOpPEUMIIA HECKOJBKUM XOPOIIO 3apPEKOMEHIOBABIIUM
ce0s pe3ybTaTaM HaOJI0ICHUH.

B 1951 roay Jlupa mpemioxkun MoanbUKaIuio pUMaHOBON F€OMETPHH, KOTO-
pas oueHb HarmoMmuHaeT Teopuio Beiins [2]. OmHako, B OTIHYHE OT F€OMETPHH
Beiuts, noaxon JIupel moanepKUBAET CBSI3b, COXPAHSIOUIYI0 METPUKY, aHAIOTHY-
HYI0 pUMaHoBOM reometrpuu. [Ipu 3T0M OH BBeJ KaMOPOBOUHYIO (PYHKIMIO B Oec-
CTPYKTYpHOE€ MHOroo0Opasue. JTa TeOpHs MOJIy4yusia AalibHElllee pa3BUTHE B pa-
oorax [3-6]. B mociennue roasl reoMmeTpus JIMphI HAlUIA HIMPOKOE IPHUMEHEHHUE
B kocmoutoruu [7-10].

B mocnenHue roapl COMHOPHOE MOJIE IMPUBIIEKIO 3HAYUTEIBHOE BHUMAHUE
B KOCMOJIOTMH 0Jiarojiapsi CBOe€id CIOCOOHOCTH MOJEIMPOBATh Pa3IMYHbIE UCXOI-
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HbIE TOJIsA, TAKUE KaK McaTbHBIC KUIKOCTH U TeMHas sueprust [11-16]. Heckomb-
KO MCCJIEIOBAaHUH MOKa3aly, YTO CHMHOPHOE MOJIE€ 0YEHb YyBCTBUTEIBHO K IPaBU-
TAIMOHHBIM 3¢ deKTaM, IPH ITOM HETPUBHAIIbHBIEC, HETUATOHATHHBIE KOMIOHEHTHI
ero TeH3opa sHeprum-umityibca (TOUW) HakmaaplBarOT CEPbE3HBIC OTPAHHYCHUSI
KAaK Ha F€OMETPUIO IIPOCTPAHCTBA-BPEMEHH, TaK U HAa HEJIMHEHHOCTh CaMOro CIU-
Hopuoro mojst [17]. Crmunoproe mosne B reomerpuu JIMphI TakKe U3yvanoch B pa-
oote [18]. OcHOBHAg LEB 3TOTO UCCIEAOBAHUS — BBISICHUTH, MOYKET JIU BBEJICHUE
reoMeTpuu JIupsl B cucteMy 00JIErYUTh OrpaHUYEHHUS, 0OBIYHO BO3HUKAIOLIUE MTPU
CTaHJIaPTHOM 00pabOTKE CIIMHOPHBIX MOJIEH.

Mertoabsl U mMaTepuajibl; pe3yJbTarbl. OCHOBHBIMM METOAAMH, HCIOJIB30-
BaHHBIMHM B JAHHON paboTe, SBISIOTCS METOAbl nuddepeHnaibHOil TeOMETpUH,
TEH30pPHOT'O aHaJn3a, AHAJUTHUYECKHE W YUCIIEHHBIE PELICHUS HEJTUHEHHBIX Tud-
(dbepeHIMAIBHBIX ypaBHEHUH. [Ipy 3TOM JjIs YUCIIEHHOTO aHajlM3a MCIOJIb3YEeTCs
Maple.

Beenenue reomerpun Jlupbl u3MeHsieT CHUHOPHO-a)(PHUHHBIE CBSI3HOCTH.
Ha ocHoBe 3TOH CTPYKTyphl MOJIy4E€HbI COOTBETCTBYIOLINE CHMHOPHO-ahPUHHbBIE
cBs3HOCTH. OOHApYXEHO, YTO, XOTSA KOMIIOHEHTBhI TEH30pa SHEPrUU-UMITYJIbCa
CIOIMHOPHOI'O MOJISI OCTAKOTCS BHEIIHE HEW3MEHHBIMHM, MHBAPUAHTBHI CIIMHOPHOTO
IIOJI MPETEPHEBAOT 3HAYUTENbHbIE M3MeHEHUs. COOTBETCTBYIOIIME YPAaBHEHHUS
DOHHIITEWHA pelIeHbl, a METpUUYECKHEe (DYHKIIMM BBIPAXKEHBI B TEPMUHAX MacllTada
oObeMa. Pe3ynbpTaThl npeacTaBieHbl B rpa)uuecKoOM BHIE.

3akiouenue. B pamkax KOCMOJIOrM4eCKOM MOJENH JOKAJIBHO BpalaTEIbHO-
cuMMeTpuuHON buanku-I Mbl uccnemyem ponb reomerpun JIMpbl B DBOJIOIHN
BceenenHoii, korga oHa HAamOJHAETCS TEMHOW DHEPTUEN, MOACIUPYEMOM CIIMHOP-
HbIM TosieM. Ham aHann3 mokasbIBaeT, 4TO COOTBETCTBYIOIINME YPaBHEHUS OWH-
HITeHA COXPAHSIOT Ty ke (OpMy, UTO U MPHU OTCYTCTBUM reomerpuu Jlupel. On-
HAaKO, 3aBUCUMOCTb HWHBApUAHTOB CIMHOPHOIO IIOJS OT TIE€OMETPUYECKHUX
napameTpoB JIMpbl BIMsET Ha KOHEUYHbIE pe3ynbTaThl. COOTBETCTBYIOIIHME ypaBHE-
HUS PELIAIOTCSl YUCICHHO, a PEIIeHUs IPEACTaBICHBI IpadUIeCcKu.
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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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