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AHHoTanus. COBpeMEHHAasi KOCMOJIOTHUSI CTAJIKUBAETCA C OOJIBIIUM YHCIIOM HEPEIIEHHBIX
BOompocoB. K HUM OTHOCSTCS mpoOiieMa KOCMOJIOTMYECKOW CHUHTYJISIPHOCTH, OTCYTCTBHUE
OOBSICHEHUN TPUPOJIBI TEMHOM MaTEPUH U CYIIECTBOBAHUS XOPOIIO Pa3BUTHIX TaAKTHUK
B [I€PBbIE HECKOJIBKO COTEH MUJUIMOHOB JIET Mociie bobIioro B3pbiBa U LENbIM ps APyrUX
BOIIPOCOB. B CBsA3U ¢ 3TUM npeuiaraeTcsi UHOM MOJAXO K MOCTPOEHUIO KOCMOJIOrUH. B HEM
uccienyercs 00o0IeHne olieil TeEOpuM OTHOCUTEIHLHOCTH HAa OCHOBE MpUHIMIA Beimns
MacmTabHOM WHBAPUAHTHOCTU. IJTO 00O0OIIEHHE MO3BOJSET MPUNUTH K HECTAHIAPTHOMY
KOCMOJIOTHYECKOMY PELIEHUIO, B KOTOPOM OTCYTCTBYeT bosbmioii B3pbsIB. Ero npumenexue
NPUBOAUT K HOBBIM OOBSICHEHUSIM KpPAaCHOTO CMEIIEHHs] B CHEKTpax HalleKuX TaJlaKTUK
Y PEITMKTOBOTO U3TyUEHHs], a TAK)KE€ HOBOMY B3TJISIly HA IPUPOTY TEMHOU MaTEPHH.

KiaroueBsbie cioBa: npuninun Beitns macmrabHoit mHBapuantHocTH, 0000menue OTO,
BEUJICBCKHE MTOTCHIIMAIBI, HECHUHTYJIIPHOE KOCMOJIOTHUECKOE PEIICHUE, TEMHAsi MaTepHs

BBenenue. B coBpeMeHHON KOCMOJIOTMH BO3HUKIIO OOJIBILIOE YHUCIO TPYAHBIX BO-
MIPOCOB, HA KOTOPbIE OTCYTCTBYIOT CKOJIBKO-HUOY1b YO€IUTEIbHBIE OTBETHI B paM-
kax crangaptHoii ACDM mozenun, ocHOBaHHO# Ha SWHINTEHHOBCKON TpaBHTAIIH-
oHHON Teopuu. K HHUM OTHOCATCS HepelieHHas mnpoljemMa KOCMOJIOTUYECKOM
CUHI'YJISIPHOCTH, TallHAa TEMHOW MaTE€pUM, YACTULbl KOTOPOU J0 CUX IIOp HE Haiae-
Hel [1], oOHapykeHMe KOCMHYECKHM TelieckormoM uM. JDkeiimca Ya06a X0porio
Pa3BUTHIX TAJTAKTHK B MEPBBIE HECKOJBKO COTEH MUJIJIMOHOB JIET ITOCiE bonbioro
B3pbiBa [2, 3], 4TO MPOTHBOPEYNT CTAHAAPTHOW KOCMOJIOTHH, W MHOTO JIPYIHX
KOCMOJIOTMYECKHX 3arafiok. /[liusd BeIXOJa M3 BO3ZHUKIIEIO KpU3MCa Ipearaercs
HOBasi KOCMOJIOTHS, B KOTOPOM JaeTcs o00O0IIeHNEe AHHINITEHHOBCKON TrpaBUTAIU-
OHHOM TeopuM Ha OCHOBE MNpuHIMNa Beins macmTabHol mHBapuaHtHocTU. JIist
peann3alnuu JaHHOTO MPUHIIMIIA TPABUTALIMOHHOE T0JIE JOMOIHSAETCS nojieM Beit-
JIsL ¢ 4eThIpbMS MoTeHanaMu [4]. B ommune ot Beiisst, ero mose paccMaTprba-
€TCsl KaK OYeHb ci1aboe, 00yCIOBIEHHOE BIMSHUEM (PU3HUECKOTO BaKyyMa.
MeTtoabl M1 MaTepHaJIbl; pe3yabTaThl. B Hammx paborax [5, 6] nccinemosa-
JUCh TPaBUTALIMOHHBIE ypaBHeHUs, oOoOmatomue ypaBHenus OTO, B KOTOpBIX
cumBoJbl Kpucroddens pumaHOBOI reOMeTpUM 3aMEHSUIUCH CBSI3BHOCTBIO T€OMET-
pun Belns, coaepikaliel BEWJIEBCKHE NOTEHIMAbl. B paMKax JaHHOTO HCCIIENO-
BaHUsl ObUIO MOJyYE€HO HOBOE HECTAIIMOHAPHOE M HECHUHTYJISIPHOE KOCMOJIOTHYE-
ckoe pemenue. Ero mnpuMmeHeHue IpUBEIO K CIEIYIOLIEMY BbIBOLY: IPH
MTOJIOKUTEIIBHOM KOCMOJIOTUYECKOM BPEMEHH, OTCUMTBIBAEMOM OT MOMEHTA, KOIAa
Bcenennas Obia ropsidell ¥ ©Mella MaKCUMAIbHYIO TeMIIepaTypy, Ha 4acTUIIbI Be-
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IIeCTBa JCHCTBYET OYEHb Majias TOPMO3SIIas CUJIa BCJIEACTBUE BIUSHUS CIab0Tro
nosist Belinisg. D10 NMpUBOIUT K TOMY, YTO (POTOHBI, TPOXOSl PACCTOSIHUS B MUJLIHU-
apJibl CBETOBBIX JIET, IOCTENIEHHO TEPSIOT SHEPIHi0. B pe3ynpTaTe BOZHUKAET HO-
BOE€ OOBSICHEHHE KPACHOTO CMEIIEHUS B CIIEKTPax JMalieKUX rajJakTHK — KakK CIIe-
CTBUE JEUCTBUS ciiaboro mojisi Beins, 00ycloBIECHHOrO BIMSHUEM (PU3MUYECKOTO
BakyyMa. [Ipu 3TOM penuKTOBOE M3ITyYeHHE UHTEPIPETUPYETCS HE KaK PEe3yJbTaT
Bonbuioro B3peiBa, a kak uzinydenue mois Beins. [Ipumensis 3akon Credana —
BonbliMaHa, CBS3bIBAIOLINN TIJIOTHOCTh SHEPTUU PEIUKTOBOTO U3JIIYUEHHUS C TEMIIE-
parypoii u ucroJb3ys s Hee 3Hauenue 2,73 K B HacTosIIy 0 310Xy, onpeessieM
OTBEYAKIIEee €M KocMmoJorndeckoe Bpems. OHO, Kak OKas3ajgoch, Ha MOPSAIOK
Ooubiie Bpemenu 13,8 Mipa JIeT, COOTBETCTBYIOMIETO CTaHAAPTHOM KOCMOJIOTHH.
Y4uThiBas 3T0 00CTOATENHCTBO, MPUXOIUM K CIECAYIONIEH MHTEPIPETAIIUU TPUPO-
JIbl TEMHOM MaTepuu, KOTOPOH B MATh pa3 OOJblIe BUAUMONW MaTepuH: OHA MPE-
CTaBJIsIeT cOOOM MHOKECTBO MOTYXIIMX 3Be3/1. HyKHO OTMETHUTB, UTO TaKO€ IMpo-
cTO€ 00BsICHEHNE OBLIO HEBO3MOXKHO B paMKaX CTaHIAPTHOW KOCMOJIOTHH, TaK Kak
3a Bpems 13,8 mupa et He Moryio 06pa3oBaThCs CTOJIBKO MOTYXIIUX 3Be31. I1oj-
TBEPXACHUEM TOT'O, YTO KOCMOJIOTMYECKOE BpPEMsI B HOBOM KOCMOJIOTMH Ha MOpS-
nok 6onbmie 13,8 mupa mer, ABUIICS pacyeT B €€ paMKax MAacCOBOM JOJU TeITUs
B HaIllell rajakTUKe, OKasaBINWiCs npuOausurenapHo paBHoit 0,28, B cormacum
C HaOJI01aTeIbHBIMU JIaHHBIMH.

3akiaodenue. Beugy 00bIIMX TPYAHOCTEH, C KOTOPHIMU CTAJIKWBAETCS CTaH-
naptHass ACDM kocmonorus, Obuio mpemioxkeHo o6o0menne OTO Ha ocHOBe
npuHiumna Beiig maciitabHONM WHBapUAHTHOCTH. B HeM sHHINITEHOBCKOE TpaBUTa-
LMOHHOE TOJIE JOIOJHUIOCH NoJieM Besisi, KoTopoe paccMaTpUBalIOCh KaK OYEHBb
crnaboe, 00ycIOBIEHHOE BIMSHUEM (DU3MUYECKOTO Bakyyma. lccnenoBanue qJaHHOTO
0000I1IeHUsT TIPUBEIO K HOBOMY HECHHTYJSIPHOMY KOCMOJIOTUYECKOMY PEIICHUIO.
Ero npuMeHeHue 1mo3Bojimiio JaTh HOBOE OOBSICHEHHE KPACHOTO CMEILIEHUS B CIICK-
Tpax AaJIeKUX TaJaKTUK, KaKk OOYCIOBIIEHHOTO BIMSHHEM ciaboro mossi Beitns,
a TaKXe MPEIJIOKUTh KIII0Y K IOHUMAHUIO CYITHOCTH TEMHOW MaTepuH.
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Abstract. Modern cosmology faces a large number of unsolved questions. These include the
problem of cosmological singularity, the lack of explanations for the nature of dark matter and
the existence of well-developed galaxies in the first few hundred million years after the Big
Bang, and a number of other questions. In this regard, a different approach to constructing
cosmology is proposed. It examines a generalization of the general theory of relativity based
on Weyl’s principle of scale invariance. This generalization allows one to arrive at a non-
standard cosmological solution in which the Big Bang is absent. Its application leads to new
explanations for the redshift in the spectra of distant galaxies and cosmic microwave back-
ground radiation, as well as a new view of the nature of dark matter.
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Introduction. In modern cosmology, a large number of difficult questions have
arisen that have no convincing answers within the standard ACDM model based on
Einstein's gravitational theory. They include the unsolved problem of cosmological
singularity, the mystery of dark matter, whose particles have not yet been found
[1], the discovery by the James Webb Space Telescope of well-developed galaxies
in the first few hundred million years after the Big Bang [2, 3], which contradicts
standard cosmology, and many other cosmological mysteries. To overcome the
emerging crisis, a new cosmology is proposed that generalizes Einstein's gravita-
tional theory based on Weyl’s principle of scale invariance. To implement this
principle, the gravitational field is supplemented by a Weyl field with four poten-
tials [4]. Unlike Weyl, his field is considered to be very weak, due to the influence
of the physical vacuum.

Methods and materials; results. In our works [5, 6], we investigated the
cosmological solution of gravitational equations generalizing the equations of gen-
eral relativity, in which the Christoffel symbols of Riemannian geometry are re-
placed by the connection of Weyl’s geometry containing Weyl’s potentials. In this
study, a new nonstationary and nonsingular cosmological solution was obtained. Its
application led to the following conclusion: At positive cosmological time, meas-
ured from the moment when the Universe was hot and had a maximum tempera-
ture, the particles of matter are subject to a very small decelerating force due to the
influence of the weak Weyl field. This leads to the fact that photons, traveling dis-
tances of billions of light years, gradually lose energy. As a result, a new explana-
tion arises for the redshift in the spectra of distant galaxies — as a consequence of
the action of the weak Weyl field, caused by the influence of the physical vacuum.
In this case, the cosmic microwave background radiation is interpreted not as a re-
sult of the Big Bang, but as radiation from the Weyl field. Applying the Stefan-
Boltzmann law, which relates the energy density of the cosmic microwave back-
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ground radiation to temperature and using its value of 2.73 K at the present epoch,
we determine the corresponding cosmological time. It turned out to be an order of
magnitude longer than the time of 13.8 billion years consistent with standard cos-
mology. Taking this circumstance into account, we come to the following interpre-
tation of the nature of dark matter, which is five times larger than visible matter: it
is a multitude of extinct stars. It should be noted that such a simple explanation was
impossible within the framework of standard cosmology, since so many extinct
stars could not have formed in 13.8 billion years. The fact that the cosmological
time in the new cosmology is an order of magnitude longer than 13.8 billion years
was confirmed by the calculation within its framework of the mass fraction of heli-
um in our galaxy, which turned out to be approximately equal to 0.28, in agreement
with observational data.

Conclusion. In view of the great difficulties encountered by the standard
ACDM cosmology, a generalization of General Relativity based on the Weyl prin-
ciple of scale invariance was proposed. In it, the Einstein gravitational field was
supplemented by a Weyl field, which was considered as very weak, due to the in-
fluence of the physical vacuum. The study of this generalization led to a new
nonsingular cosmological solution. Its application made it possible to give a new
explanation for the redshift in the spectra of distant galaxies, as due to the influence
of the weak Weyl field, and also to offer a key to understanding the nature of dark
matter.
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