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AHHoOTanus. /[aHO TEOPETUYECKOE ONTMCAHNE TEMHOM MAaTEPUX B paMKax MOJIEBOM TEOPUU I'pa-
BUTAIMM. TeMHOW MaTepuy CTaBUTCS B COOTBETCTBHE OOIIIEKOBapHAHTHOE HeadelIeBO Kaanuo-
poBouHoe moJie (K-mosie), CHHITIETHOE COCTOSIHIE KOTOPOTO TPEICTABIISIET CO00# deKTpomar-
HUTHOE T0JIe. DTO KaTMOPOBOYHOE MOJIE B3aUMOJICHCTBYET TOJILKO C TPAaBUTAIIOHHBIM TOJIEM
Y HE B3aUMOJEUCTBYET ¢ (PepMUOHHOM MaTeprel. MexaHn3M reHepali Macchl 0OIIeKOBapH-
AHTHOTO HealeleBa KaTMOPOBOYHOTO ITOJIS TIPUCYII] CAMOMY 3TOMY TIOJIIO M HE TpeOyeT BBee-
HUSI KaKuX-JIMOO JOTMOJHUTENBHBIX moJieil. [Toka3aHo, 4To BO3MOXKHOCTH HAOJIOJCHUSI U WC-
TMOJIb30BAaHMSI HOBOTO MCTOYHHKA DHEPTHHU CBSI3aHbI INIABHBIM 00pa3oM C OOLIEKOBApUAHTHBIM
3aKOHOM COXPAHEHHUSI SHEPIHH, CIIPABEUIMBBIM ISl BCEX CIIy4acB.

KawueBble ciioBa: TeMHash MaTepusi, MOJCBasi TCOPHUs T'PABUTAIUK, OOIIEKOBApUAHTHOE
HeabelleBO KaTuOpOBOYHOE MOJIE

BBenenue, MeTonbl 1 MaTepuabl, pe3yJabTaThl. es noctpoeHus Teopun rpaBu-
TalMK HA OCHOBE MOJICBBIX MPE/ICTaBICHN Obl1a BhIBUHYTA DitHinTeiiHom. B 1913
roay ObUIO BBEIEHO TEH30pHOE rpaBuTanMoHHoe mose [1], uro nmossomamno B 1915
rofy oOBACHUTH BpauieHue nepurenuss Mepkypus. [locnemyromme uccienoBaHus
OlHImTeHa (aKTUYEeCKH ObUIM HaIlpaBJIEHbl HA TMOUCK MOJsSI, KOTOPOE MOIJIO Obl
OBITh HOCUTEJIEM TPAaBUTALIMOHHOTO 3aps/ia B UeM-TO aHAJOTMYHOTO AJIEMEHTAPHOMY
AJIEKTpUUECKOMY 3apsany. [Iouck nmoJieBoil Teopuy rpaBUTALMKU TPOAOIKAJICS BILUIOTh
1o 1955 roma [2] u He ObLT MOMHOCTHIO 3aBepiieH. JIisi cCpaBHEHUsST OTMETHM, YTO
BO3MOKHOCTh MOCTPOEHUS JIEKTPOAMHAMHUKM HAa OCHOBE IOJIEBBIX MPEACTABICHUI
obuta otkpeita Ipequarepom u Jlupakom cootBerctBeHHO B 1926 u 1928 romax
ycTaHoBJIeHHeM ypaBHeHuid Makcsesuia — IIpeaunrepa u Makcsenna — Jlupaka u
BBEJICHUEM COOTBETCTBYIOLIUX MOJIEH B KaYECTBE BO3MOKHBIX HOCUTENIEH AJIEKTpU-
yeckoro 3apsaa. Pakrthyecku Obula penieHa 3ajada ONMCAHUs MPaBOMl CTOPOHBI
ypaBHeHUM MakcBesuia B paMKax I0JIEBBIX IpeacTaBiieHuil. Ha ocHOBe 3Tux ypas-
HEHUI ObLT yCHenHo oObsICHEH HAOII0aeMblil CIIEKTP aroma Bojaopoza. Pa3sutue
TIOJICBOM TEOPUH DJIEKTPOIMHAMUKY (KBAHTOBOM MEXaHWKHM) HA OCHOBE YpaBHEHHIA
Makcgemna-/lupaka npuseno k coznanuto CranmaptHod mozpenu. Uaes kamubpo-
BOYHOI WJIM BHYTPEHHEH CHMMETpPUH, BIiepBbie BolaBuHYyTast Beitiem B 1918 rony Ha
OCHOBE OOIIEKOBAPUAHTHBIX MPEJCTABICHUN Teopur OWHIITEHHA, MOJydyusIa B
CrangapTHOM MOJENH OCHOBONOJIATAIOIIEe 3HAYEHNE, HO HE HAIIIa YBPUCTUYECKOTO
MIPUMEHEHUS B CaMOU 001Iel Teopun OTHOCUTENBHOCTH. [IpeobpazoBanusi BHyTpeH-
HEl CUMMETPUN HEOTAEIIUMBI OT IOJIEBBIX MPEICTABICHNN, TaK KaK OHHM KacaroTCs
(GyHKIMI 1OJIA UM HE 3aTparuBarOT KOOpAMHAT. TakuM 00pa3oM, BHYTPEHHSSI CUM-
METpHUSI COOTBETCTBYET SBICHHSIM, KOTOpPBbIE HE MOTYT OBITH OMHCAHBI Ha OCHOBE
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KJlaccnuecknx mnpeacrabieHnii. Onnako CtaHgapTHas MOJEIb HE SIBJSIETCS MTOJIHO-
CTBIO 3aBEPIICHHOMN MOJIEBOM TEOPUEH ANEKTPOAMHAMUKY, TaK KaK HE SICHA PUPOJA
KBapK-JIENTOHHOW CUMMETPHH, YUCIIa TIOKOJICHUI U KOH(aHMeHTa.

3agada onucaHusl MPaBOM CTOPOHBI YpaBHEHHUs DWHINTEHA HA OCHOBE IOJe-
BBIX IPEJICTaBICHUI Obla pemreHa B padore [3] Ha ocHOBe OOIIEKOBAPHAHTHBIX
F€OMETPUYECKUX MPEICTABICHUN U TECHO CBS3aHHON C HUMHU OOIIEKOBapHaHTHOMN
KanmuOpoBouHOM cummeTpun. Hactosmas pabora mocBsimena (pu3nyeckod WHTep-
MpeTaIy MOJIyYEeHHBIX B yKa3aHHOW paboTe pe3yjbTaTOB B TOM YHCJIE M B KOH-
TEKCTe MPOOJIEMbI, TaK HA3bIBAEMOM, TEMHOM MaTepuu U TEMHOMN SHEPTHUH.

CyuiecTBOBaHME TEMHON MaTepuu MpPeACKa3bIBA€TCSd HAOJIOJACHUSIMU HA KOC-
MoJiorudeckux macmrabdax. OOHapyKeHHe TEMHON MaTepuu B JIA0OPATOPHBIX IKC-
MEPUMEHTAX BbI3BIBAET OOJIBIITUE 3aTPYIHEHUS, B TOM YHCIIE U 10 MPUYUHE CyIIle-
CTBOBAHMSI OTPOMHOTO YHCJIa BCEBO3MOKHBIX MOJIEIIEH.

3akmouenue. Tak kak K-mosne He B3auMOJEHCTBYET ¢ (PEpMUOHHON MaTepH-
€1, TO MOXHO 3aKJIFOUUTh, YTO HA HEE BO3JIEMCTBYET CO3/1aBAEMOE UM I'DABUTALU-
OHHOE T10JIE U 3TO BO3JICMCTBUE 3aMETHO MPOSBISAETCA KaK Ie0Je3UUeCKOE JIBUXKE-
Hue. Toraa ecTecTBEHHO NPEANONOKUTh, YTO SIAPO 3BE3J MPEACTaBISET COOOM
KOHLEHTpauuto 3Heprun K-nossi, a 00071049ka COCTOUT U3 HalalaBUIed Ha 3TO SIPO
dbepMuoOHHOM MaTepuu. 3Be3/1a MOXKET COPOCUTH 3Ty 000J04Ky B (hopMe B3pbIBa
U [IEpECTaTh CBETUTHCS.

He BbI3BIBAET COMHEHMH, UYTO TI'PAaBUTALIMOHHBIC BOJIHBI MEPEHOCAT SHEPTHUIO
U UMITYJIC, U PEe3yJIbTaT UX BO3JCHCTBUS Ha ()EPMUOHHYIO MATEPUIO MOXKHO IIO-
MBITATHCS 3aPETUCTPUPOBATH B BUJIE YCTAHOBKH, MOJA00HOM TOM, KOTOPYIO HCIOJb-
3oBan JleGeaen /uis I0Ka3aTeNbCTBa CYIIECTBOBAHUS J1aBJICHUS AJIEKTPOMATrHUTHO-
ro mnojig. JTo Oblla OBl YCTAaHOBKA, TMO3BOJSIONIASl  PETUCTPUPOBATH
IrPaBUTALMOHHBIE BOJIHBI U HAIPABJICHUE OTKY 1A OHU IIPUXOMAT.

Ecnu K-mosie co3maer Crycrok IpaBUTAlMOHHOW YHEPTHM, MOTEHUHUAJIbHAS
SHEPrusi KOTOPOTO MOJOXKUTEIBHA, TO 3TO JIOJHKHO MPUBECTH K PacCIIMPEeHuUI0 00Ja-
CTU MPOCTPAHCTBA, 3aHUMAEMOM 3TUM CTYCTKOM M COOTBETCTBYIOIIMM HU3MEHCHU-
eM ToBeJIeHHsT (DepMHOHHOM MaTEPHH, HAXOIAIICHCS B 9TON 00J1acTH.

CraHOBUTCA MOHATHBIM, YTO TEMHAS DHEPTUSL — ATO MPOCTO SHEPrUsS TPABUTA-
LIUOHHOTO TMOJII U BKJIIOYEHUE B TEOPUIO KOCMOJIOTUYECKON MOCTOSIHHOM YBEJIUYUT
€€ TUIOTHOCTh Ha MOCTOSHHBIN (PakTop. CBUAETENHCTBA CYIIIECTBOBAHUS TEMHOM Ma-
Tepun OBLITM OOHAPY>KEHBI MOYTH CTO JIET Ha3aJl, HO 0 CHX MOp ObUIO MOATBEPKIACHO
TOJIbKO TPAaBUTAIIMOHHOE B3aUMOICHCTBUE ATOM MaTepuu. Takum ke CBOHCTBOM 00-
nagaet K-mone, KOTopoe u clielyeT NOCTaBUTh B COOTBETCTBUE TEMHOW MAaTEPHUH.

[Tockonpky K-mone He B3auMonelCTBYET ¢ (pepMUOHHON MaTepuei, TO SICHO,
I7Ic HE HY’KHO HMCKaThb TEMHYIO MaTeputo. OcTaeTcsi ynoBaTh TOJIbKO HA 3aKOH CO-
XpaHeHus dHepruu. JJig Hagaza MOKHO 0OpaTUTHCA K TAKOMY €CTECTBEHHOMY (pu-
3MYECKOMY SIBJICHHIO KaK COJHEYHOE 3aTMEHHE M coOpaTh (PakThl O HEOOBIYHOM
MOBEJICHUU HEKOTOPHIX MPUOOPOB B 00JACTH TE€HH, TJI€ TUIOTHOCThH AJIEKTpOMAr-
HUTHOW SHEPrUU 3aMETHO YMEHBILIAETCS W, CJIENO0BATENbHO, 3aMETHO BO3pPACTAET
IJIOTHOCTh TPABUTAILIMOHHOW SHEPTHMU.
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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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