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AuHoTanus. J[aHO TeOPETHYECKOE OMMCaHHE TEMHON MaTEepHH B PaMKax TOJICBOW TEOPUH rpa-
BUTalMM. TeMHON MaTepuy CTaBHTCS B COOTBETCTBHE OOIIEKOBApHAHTHOE HealeraeBo Kaimo-
poBounoe noie (K-mose), CHHITIETHOS COCTOSTHIE KOTOPOTo MPECTABIIET CO00M eKTpoMar-
HHUTHOE ToJie. DTO KaTMOPOBOYHOE MOJIe B3AUMOACHCTBYET TOJIBKO C TPAaBUTALMOHHBIM HOJIEM
W HE B3aHMOJICHCTBYET ¢ ()epMUOHHOW MaTepreil. MexaHn3M TeHepalii MacChl O0LIEKOBapH-
AHTHOTO HealeseBa KaMOPOBOYHOIO OIS MPHUCYIL CAMOMY 3TOMY TIOJIIO M He TpeOyeT BBere-
HIsI KaKUX-JM00 JOTOJHHUTENBHBIX mosieil. [I0ka3aHo, 4To BO3MOKHOCTH HAOIOACHMS U HC-
T0JIb30BaHMSI HOBOTO MCTOYHHMKA SHEPTHH CBSI3aHBI TJIABHBIM 00pa3oM C OOILIEKOBApHAHTHBIM
3aKOHOM COXPaHEHHs SHEPIHH, CIIPABEUIMBBIM IS BCEX CITy4acB.

KaioueBble cioBa: TeMHas MaTepHs, IOJIEBas TEOPUS TPABUTAIMH, OOIIEKOBAPHAHTHOE
Hea0eIeBO KaTHOPOBOYHOE ITOJIe

BBenenne, MeTob1 1 MaTEepUAbl, pe3yJbTaThl. Ved mocTpoeHns: TeOpruu TpaBy-
Talliy Ha OCHOBE TIOJICBBIX MIPEACTABICHUH ObUIa BRIABHHYTa DWHIITEHHOM. B 1913
rofy OBUIO BBEIECHO TEH30pPHOE TpaBHTAIMOHHOE Tone [1], uTo mo3ommio B 1915
rogay OOBSICHUTH BpamieHue mnepurenns Mepkypus. [locnemyromue mcciaenoBaHus
OiHmTeliHa (aKTUYeCKH ObUIM HANpaBJICHbl HA MOWCK MOJS, KOTOPOE MOTJIO ObI
OBITH HOCHTENIEM IPaBUTALMOHHOTO 3apsAa B YEM-TO aHAIOTHYHOTO 3JIEMEHTaPHOMY
IEKTpUIECKOMY 3apsiay. IIorck MoIeBod TeOpUH MpaBUTALUK TPOAOIIKAIICS BIIOTh
1o 1955 rona [2] u He OBLT MOMHOCTHIO 3aBepieH. [l cpaBHEHHUS OTMETHM, YTO
BO3MOXHOCTb ITOCTPOEHHUS AJIEKTPOANHAMUKHN HAa OCHOBE TOJIEBBIX MPECTABICHUI
oputa otkpeiTa llpenuarepom n Jlupakom coorBercTBeHHO B 1926 m 1928 romax
yCTaHOBJIEHHEM ypaBHeHU MakcBeruia — [peaunrepa u Makcpenna — upaka u
BBEJICHUEM COOTBETCTBYIOIIMX ITOJIEH B KaYecTBE BO3MOYKHBIX HOCHUTENEH 3JIeKTpH-
yeckoro 3apsina. Paktuueckn Oblna pelieHa 3afada ONMCAHMS MPABOH CTOPOHBI
ypaBHeHUI MakcBena B paMKax IOJEBBIX IpeacTaBieHnid. Ha ocHOBe 3THX ypaB-
HEHHMU OBUI yCIIEIIHO OOBSICHEH HaOJI0JIaeMBbIi CIICKTp aToMa Bojopona. Paspurue
MIOJIEBON TEOPHH AJIEKTPOAMHAMUKH (KBAaHTOBOM MEXaHHKH) Ha OCHOBE YPaBHEHHUM
Makcsemna—/[upaka npuseno x co3ganuto CtaHmapTHON Monenu. Vaes xammOpo-
BOYHOU I BHYTPEHHEH CHMMETpHH, BIIepBhIe BhIIBUHYTast Betinem B 1918 romy Ha
OCHOBE OOILEKOBapHAaHTHBIX TNPEACTABICHUN TEOpHMH OWHINTEHHA, MONy4yHia B
CranznapTHON MOJENN OCHOBOIIOJIAralollee 3HaueHNe, HO He Hallllla 9BPUCTHYECKOTO
MIPUMEHEHHS B caMoii 00ITIel Teopun OTHOCUTENbHOCTH. [Ipeobpa3zoBanmsi BHyTpEeH-
HEell CHMMETpHM HEOTAEIMMBI OT TOJIEBBIX MPEICTABICHUH, TaKk KaK OHM KacaroTCs
(GyHKIMI 1O U HE 3aTparuBaloT KOOpAMHAT. TakuMm 00pa3oM, BHYTPEHHSSI CUM-
METpHsI COOTBETCTBYET SIBICHHSIM, KOTOpPbIE HE MOTYT OBITh OMHCAHBI HA OCHOBE
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KJlaccuueckux npesacrasieHnii. OqHako CraHmapTHas MOJETb HE SBISETCS ITOJIHO-
CTBIO 3aBEPIICHHON MOJIEBOM TeopHel AEeKTPOIMHAMUKY, TaK KaK He siCHa MpHpoJia
KBapK-JIENTOHHON CUMMETPHH, YHCIIa TIOKOIEHUH 1 KOH(paiHMEHTa.

3ajaya ONMMCAaHMs MPAaBOM CTOPOHBI ypaBHEHUs] DWHIITEIHA HA OCHOBE IOJIe-
BBIX MpEICTaBICHUI Obla pelieHa B pabote [3] Ha oCHOBe OOIIEKOBapHAHTHBIX
TeOMETPUUYECKUX MPEICTABICHUH U TECHO CBA3aHHOW C HUMHU OOLIEKOBapHAHTHOM
KaauOpoBouyHOM cummerpuu. Hacrosimas pabora nocssimeHa (uszndeckoil nHTep-
MpeTanuy NOJyYeHHBIX B yKa3aHHOW paboTe pe3yibTaToB B TOM 4YHCIE M B KOH-
TEKCTe MPOOJIeMBI, TaK HAa3bIBAEMOM, TEMHOM MaTepHU M TEMHOM SHEPTHH.

CymiecTBOBaHHE TEMHOH MaTepuu MpeACKa3bIBaeTCs HAOMIOACHUSIMH Ha KOC-
MOJIOTHYeCKHX MacmrTabax. OOHapyXeHHe TEMHOW MaTepuy B TAOOPATOPHBIX JKC-
MEPUMEHTaX BBI3BIBACT OONBIINE 3aTPYAHEHHS], B TOM YHCIE M 1O IPHYUHE CyIIle-
CTBOBAaHMS OTPOMHOT0 YHCIIA BCEBO3MOKHBIX MOJIETIEH.

3akmaouenne. Tak kak K-mone He B3amMoaencTByeT ¢ (epMHUOHHON MaTepu-
eil, TO MOJKHO 3aKJIIOYUTh, YTO Ha Hee BO3ICHCTBYET CO3/1aBaeMOe WM TpaBUTALIU-
OHHOE ITI0JIE U ATO BO3JICHCTBHE 3aMETHO MPOSBISIETCS KaK Ie01e3HUECKOE JABHKE-
Hue. Toraa ecTecTBEHHO MPEAIONOXKUTh, YTO SIIPO 3BE3X MPEACTaBIsIET coOOi
KOHIIeHTpaInuio 3Hepruu K-moss, a 0005109Kka COCTOUT M3 HalaAaBIIei Ha 3TO PO
(bepMUOHHON MaTepuu. 3Be3/la MOXKET COPOCHTH 3Ty 00O0JOYKY B (pOpMe B3phIBa
U TIEpeCcTaTh CBETUTHCS.

He BBI3BIBaeT COMHEHUIl, YTO TpaBUTAIIMOHHBIE BOJHBI MEPEHOCIT SHEPTHIO
W UMITYJIbC, M PE3yJIbTaT MX BO3JCHCTBUS Ha (DEPMUOHHYIO MaTEpUIO MOXKHO IIO-
MBITATHCSl 3aPETUCTPUPOBATH B BUJIE YCTAHOBKHU, IOAOOHOM TOH, KOTOPYIO HCTIOJb-
30Ban JleGeneB il [OKA3aTENbCTBA CYIIECTBOBAHUS JABICHUS 3JICKTPOMAarHUTHO-
ro momi. Oto Obula OBl yCTaHOBKA, MO3BOJSIONIAS  PETUCTPUPOBATH
IpaBUTAIIOHHBIE BOJHBI U HAIIPABJIEHUE OTKY/Aa OHU IIPUXOJIAT.

Ecim K-mome co3maeT CryCTOK IpaBUTallMOHHOM 3HEPTHH, MOTEHIMAIbHAs
SHEPTHsI KOTOPOTO MOJIOKHUTEIbHA, TO 3TO JOIHKHO MPUBECTH K PACIIMPEHHIO 00JIa-
CTH TPOCTPAHCTBA, 3aHUMAEMOM 3THM CT'YCTKOM U COOTBETCTBYIOLIUM H3MEHEHU-
€M MoBeJIeHHs (SpMUOHHON MaTepuH, HaXoJsIeiics B 3TOH 00IacTH.

CTaHOBHUTCS NOHATHBIM, YTO TEMHAasl SHEPTUS — 3TO MPOCTO SHEPTUsl TPaBUTA-
IIMOHHOTO TIOJIS U BKJIFOYEHHE B TEOPHIO KOCMOJIOTMYECKOM MOCTOSIHHOM YBETUYUT
ee IUIOTHOCTh Ha MOCTOSIHHBIN (akTop. CBUAETEIHCTBA CYIIECTBOBAHUS TEMHOM Ma-
TepuH ObUTH OOHAPY’KEHBI OYTH CTO JIET HA3aJ, HO A0 CHX MOp OBLIO MOATBEPKICHO
TOJIEKO TPABUTAIMOHHOE B3aNMOJICHCTBUE ITON MaTepuu. TakuM e CBOWCTBOM 00-
nanaet K-none, KoTopoe U clieyeT OCTaBUTh B COOTBETCTBHE TEMHOW MaTepHu.

[ockonbky K-mone He B3auMoaeHCTBYeT ¢ PEpMHOHHOI MaTepHe, TO SICHO,
r7ie He Hy’KHO HMCKaTh TeMHYI0 Marepuio. OcTaeTcs ymoBaTh TOJBKO Ha 3aKOH CO-
XpaHeHus sHeprud. [l Hayama MOKHO OOpaTHTHCS K TAKOMY €CTeCTBEHHOMY (u-
3MYECKOMY SIBIICHHIO KaK COJHEYHOE 3aTMEHHE U coOpaThb (akThl O HEOOBIYHOM
MOBEJICHUN HEKOTOPBIX MPHOOPOB B 00JACTU TEHH, I'ZIe IUIOTHOCTH JIEKTPOMAr-
HUTHOW DHEPTUU 3aMETHO YMEHBINAETCS W, CIEAOBATEIbHO, 3aMETHO BO3pacTaeT
IUIOTHOCTh TPABUTALMOHHOMN SHEPTUH.



264 Mocksa, MITY um. H.3. bBaymaHa, 7—10 utons 2025 2.

CrucoK UCTOYHUKOB

[1] Einstein A. Entvurf einer verallgemeinerten Relativitatstheorie und Theorie der Gravitation. Z.
Math. und Phys., 1913, vol. 62, pp. 225-261.

[2] Einstein A. Relativistic Theory of the Non-Symmetric Field. The Meaning of Relativity, Prin-
ston, 1955.

[3] Pestov I.B. Complete General Relativity. Phys. Part. Nucl., 2023, vol. 54, pp. 1063—-1065.

Essence of Dark Vatter

Pestov Ivanhoe Borisovich Pestov@theor.jinr.ru
SPIN-code: 1234-5678

JINR, Dubna, Russia

Abstract. Within the framework of the field theory of gravity, a theoretical description of
dark matter is conducted. We associate dark matter with a unique generally covariant non-
Abelian gauge field (K-field), which interacts only with the gravitational field and does not
interact with the spinor field. The electromagnetic field is a singlet state of the K-field. The
mechanism for generation the mass of the K-field is inherent in the field itself and does not
require the use of any additional fields. It is shown that the possibilities of observing and
using a new form of energy are mainly related with generally covariant law of energy con-
servation that holds in all cases.
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Introduction, methods and materials, results. The idea of constructing a theory
of gravitation on the basis of field concepts was put forward by Einstein. In 1913,
the tensor gravitational field was introduced [1], which enabled explaining the rota-
tion of Mercury's perihelion in 1915. Subsequent research by Einstein has been
actually aimed at finding a field that could be a carrier of gravitational charge in
some way analogous to the elementary electric charge. The search for a field theory
of gravitation continued until 1955 [2] and was not fully completed. For compari-
son, we note that the possibility of constructing electrodynamics based on field rep-
resentations was discovered by Schrodinger and Dirac in 1926 and 1928, respec-
tively. They established the Maxwell — Schrodinger and Maxwell — Dirac
equations and introduced the corresponding fields as possible carriers of the elec-
tric charge. In fact, the problem of describing the right-hand sides of Maxwell's
equations within the framework of field representations was solved. Based on these
equations, the observed spectrum of the hydrogen atom was successfully explained.
The development of the field theory of electrodynamics (quantum mechanics)
based on the Maxwell-Dirac equations led to the creation of the Standard Model.
The idea of gauge or internal symmetry, first proposed by Weyl in 1918 on the ba-
sis of the generally covariant concepts of Einstein 's theory, gained the fundamental
importance in the Standard Model, but did not find heuristic application in general
relativity itself. The internal symmetry transformations are unseparable from field
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representations, since they concern field functions and do not affect coordinates.
Thus, internal symmetry is related with phenomena that cannot be described based
on classical concepts. However, the Standard Model is not a fully completed field
theory of electrodynamics, since the nature of quark-lepton symmetry, the number
of generations, and confinement are unclear.

The problem of describing the right-hand side of Einstein's equations on the
basis of field representations was solved in [3] on the basis of generally covariant
geometric representations and generally covariant gauge symmetry, closely related
to them. This work is devoted to the physical interpretation of the results obtained
in that work, including in the context of the of so-called dark matter and dark ener-
gy. The existence of dark matter is predicted by observations on cosmological
scales. Detecting dark matter in laboratory experiments is very difficult because of
the existence of a vast number of different models.

Conclusion. Since the K-field does not interact with fermionic matter, we can
conclude that it is affected by the gravitational field it creates, and this effect is noticea-
bly manifested as geodesic motion. It is then natural to assume that the core of stars is a
concentration of K-field energy, and the shell consists of fermionic matter that fell onto
this core. The star can throw off the shell in an explosive way and stop shining.

If the K-field creates a bundle of gravitational energy whose potential energy
is positive, then this should lead to an expansion of the region of space occupied by
this bundle and a corresponding change in the behavior of the fermionic matter lo-
cated in this region.

It becomes clear that dark energy is simply the energy of the gravity field and
an inclusion of the cosmological constant into the theory will increase its density
by a constant factor.

Evidence of dark matter was discovered nearly a century ago, but until now
only gravitational interaction of this matter was confirmed. The K-field has the
same property, and it should be in correspondence with dark matter. Since the K-
field does not interact with fermionic matter it is clear where there is no need to
look for dark matter. All that remains is to rely on the energy conservation law. To
start with, we can turn to such a natural physical phenomenon as a solar eclipse,
collecting facts about the unusual behavior of some devices in the shadow region,
where the density of electromagnetic noticeably decreases and, consequently, the
density of gravitational energy noticably increases.
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