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AHHoTanud. [IpemnyioxkeH KOCMOJIOrMYECKUN CUEHAPUN C BpPAIIECHUEM TEMHOW SHEPTUU C
ruOpuaHON nHpIAIMen a1 Metpuku tuna Il mo besuku. Ha atane nepBoit uugisiiuu pac-
CMOTpPEH pacraji JBOMHOTO CKaJISIPHOTO MOJISI C MEPEXOA0M B YJIbTPAPEISITUBUCTCKYIO CTa-
JIMIO pa3BUTHUS BCeJeHHOM. VccienoBaHa 3BOJIIOLMS BPAIICHUS TEMHOW SHEPTUU, MOJEIIHU-
PyEMOM aHU30TPOITHOM KUJIKOCTBIO.

KiroueBbie cjioBa: ruOpuiHas HHQIIALNS, TEMHAsI JHEPTHsl, BpaIIeHHE, KOCMOJIOTHYECKast
MO/I€Jb, CKaJIIPHbIE MOJIs

Beenenue. B cBoux paboTax Mbl paccMaTpuBaeM OCOOBIN THIT aHU3OTPOIUH B 4-
IPOCTPAHCTBE, 00YCIOBIECHHBIH KOCMOJOTHYECKUM BpaiieHueM. OTMETuM, 4YTO B
COBPEMEHHOW KOCMOJIOTMM BECBMA aKTyaJIbHO HCCIIEIOBAHUE TEMHOW JHEpPruu, a
TaK)K€ TEMHOW MaTepHUH. YKaXeM, 4TO B OOJIBIIMHCTBE pabOT TEMHAsl SHEPIUs HE
Bpamaerca. Ho uccnenoBanne ee BO3MOYKHOIO BPAILECHUS SIBJISIETCSA aKTyaJbHOMN
TeMoil. B Hacrtostiiieit pabote Mbl 6oiee o6cTosTebHO, yeM B [1], paccmarpuBaem
npolecc THOPUIHON UHQIISIIIMM B paMKax KOCMOJIOTMYECKOr0 CLIEHApus C Bpalle-
HueM i MeTpuku tumna Il mo Bestaku. [Tpu 3TOM MccnenoBana BOIONMS Bpalle-
HUs TEMHOM YHEPIUH, MOJAEIUPYEMON aHU30TPOITHON KUIKOCTBIO.

OTMeTHM, YTO MCCIIEAOBAHUE PA3IMYHBIX TUIIOB KOCMOJOTMUECKOW MHOISALMN
aKTYaJIbHO JUJIs1 OOBSICHEHUS YIUBUTEIbHBIX OTKPBITHH, CBSI3aHHBIX C HAOJIO/ICHUS-
MH, TIPOJIeIaHHBIMI Ha HOBEHIeM KocMudyeckoM Tereckore Jxeiime Y266 (JWST).

Metoabl 1 MaTepuaJbl; pe3yJbTaThl. bbUIO HAWJAEHO PELUICHUE CUCTEMBI
nuddepeHIranbHbIX ypaBHeHHH DiHINTeHA 11 MeTpukH [ Tuna no besHky, rie
B KAueCTBE MCTOYHHMKOB I'paBUTALMM BbIOpAaHbl AHU3OTPONHAS >KUIKOCTh U JIBa
CKaJISIpHBIX 10Jsl. COBMECTHO C CHCTEMOM ypaBHEHUU OWHILITEWHA PELICHbI JBa
au(depeHInaIbHbIX YPaBHEHUS IBUKEHUS CKAJISIPHBIX MOJIEH.

beuin HalieHsl MacmTaOHbINA (PaKTOp, KOMIIOHEHThl aHW30TPOMHOrO JaBJIE-
HU$, INIOTHOCTh SHEPTUH aHU30TPOITHOMN KUJAKOCTH U YPaBHEHUE COCTOAHUSA. bpuio
NPOBEJCHO ONMMCAHMUsS TMOPUAHON MH(IALMK U HAMJIEHBl YCIOBUS MEIJIEHHOTO
ckatbiBaHud. Jlanee npoBejeHa «ckieika» 3tana panHed nndusauuu Beenennolt u
JTana JOMUHUPOBAHMS YJIBTPAPEIATUBUCTCKON KUAKOCTH. DpHUIMaHOBCKHUE HTa-
b1 3BOJIIOLMH Beenennoi Obly uccie0Banbl paHee B Hame padore [2].

3akiaouenue. Ha kauecTBeHHOM ypoBHE Oy/ieM CuMTaTh, YTO JO NEPBOM WH-
sty B Hater Mojenu ¢ Metpukoii II mo BessHKM B Hel MPUCYTCTBYIOT: Bpallla-
IOINAsICSl aHM30TPOITHAS JKUIKOCTH (Oyayias TeMHasi SHEPIHs) W €Ile HECKOIBKO



306 Mockea, MITY um. H.3. BaymaHa, 7—10 urons 2025 2.

HMCTOYHHUKOB TSATOTEHUS, U MPU TOM BpallleHHE aHU30TPOIHOM KUJIKOCTH w~1/R
Ha BCEM DBOJIIOLIMU Hallerd monaenu BceenenHou. bynem mpu 3TOM mojaratb, 4To
AHU30TPOITHAS JKUJIKOCTh HE TIEpeaeT BpalleHHue APYTUM BHIAM MAaTepUd U Ha
GbpUAMaHOBCKUX dTamax — POXKJICHHBIM YacTUIlIAaM MaTepuu. Torjga mpu MoJeiu-
pPOBaHWK HAIIUM ClieHapHeM (¢ ydeTom pe3ysbratoB [2]) Beeit sBomonmu Beenen-
HOM, cunTas, 9T0 MacITaOHBIA (PAKTOp BCEICHHOW ABOIIONHUOHUPYET MPU pa3ay-
BAaHUH U TI0CIEYIOIEM PaCUIMPEHUH OT IIAHKOBCKOro 3Hadenus R ~ 10733¢um no
COBPEMEHHOI0 pasMepa Habmrofaemoii Beenennoil R ~ 1028 c¢m u nonaras npu
3TOM, 4TO B IUTAHKOBCKYIO 310Xy CKOPOCTb BPAILCHHs TEMHOI sHeprun @ = 1043
1/c, MOXHO cYMTaTh YTO B COBPEMEHHYIO SIIOXY CKOPOCTH BpAIllCHUS aHU30TPOII-
HOM skuakocTy (TeMHOM »Hepruu) mopsaka w = 10711 1/rox, uro cosmamaer co
3HAYEHUEM YTIIOBOM CKOPOCTH BpamieHus Beenennoi, mpuHsToii B pabore [3].
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Abstract. A cosmological scenario with the rotation of dark energy with hybrid inflation
for the Bianchi type II metric is proposed. At the stage of the first inflation, the decay of the
double scalar field with the transition to the ultrarelativistic stage of the development of the
universe is considered. The evolution of the rotation of dark energy simulated by an aniso-
tropic fluid is investigated.
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Introduction. In our works, we consider a special type of anisotropy in 4-space
due to cosmological rotation. Note that in modern cosmology, the study of dark
energy, as well as dark matter, is very relevant. Let's point out that in most works,
dark energy does not rotate. But the study of its possible rotation is an urgent topic.
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In this paper, we consider the process of hybrid inflation in more detail than in
[1] within the framework of the cosmological scenario with rotation for the Bianchi
type II metric. In this case, the evolution of the rotation of dark energy modeled by
an anisotropic liquid is investigated.

It should be noted that the study of various types of cosmological inflation is
relevant to explain the amazing discoveries related to observations made on the
latest James Webb Space Telescope (JWST).

Methods and materials; results. A solution to Einstein's system of differen-
tial equations was found for the Bianchi type II metric, where an anisotropic fluid
and two scalar fields were chosen as sources of gravity. Together with Einstein's
system of equations, two differential equations of scalar field motion have been
solved.

The scale factor, the components of anisotropic pressure, the energy density of
the anisotropic fluid, and the equation of state were found. Descriptions of hybrid
inflation were carried out and conditions for a slow rolldown were found. Next, the
stage of early inflation of the Universe and the stage of dominance of ultrarelativ-
istic fluid were "glued". Friedmann's stages of the evolution of the Universe were
studied earlier in our work [2].

Conclusion.At the qualitative level, we will assume that before the first infla-
tion in our model with Bianchi metric II, it contains: a rotating anisotropic fluid
(future dark energy) and several other sources of gravity, and at the same time the
rotation of the anisotropic fluid w~1/R throughout the evolution of our model of
the Universe. At the same time, we will assume that the anisotropic fluid does not
transfer rotation to other types of matter at the Friedmann stages, i.e. the born par-
ticles of matter. Then, when simulating the entire evolution of the Universe in our
scenario (taking into account the results of [2]), assuming that the scale factor of
the Universe evolves during inflation and subsequent expansion from the Planck
value of R ~ 10~33cm to the present size of the observable Universe R ~ 1028
cm, and assuming that in the Planck epoch the rotation rate of dark energy w =
= 10*3 1/s, we can assume that that in the modern era, the rotation rate of an ani-
sotropic fluid (dark energy) is of the order w = 10~111/year, which coincides with
the value of the angular rotation velocity of the Universe adopted in the paper [3].
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