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Aunoramusi. Paccmarpusaercss SU(N)-cummerpuunas Mojesb B3aUMOCHCTBUS MEXKIY
IPaBUTALIMOHHEIM, KAJIHOPOBOYHEIM, BEKTOPHBIM U IICEBIOCKAISPHBIM (AKCHOHHBIM) TIOJIS-
mu. Kocmuueckuii cyGeTpar, Ha3BaHHBIM TEPMUHOM IIBETHOM 3(Hp, OMUCHIBAETCS C TIOMO-
b0 SU(N)-cMMMETpHYHOrO MyJIBTHILIETa BEKTOPHBIX ToJIeH. [IpecTaBieH aH3ail o ToM,
YTO UMEHHO €r0 pacmaja B paHHeW BcernenHol o0pa3oBan KaHOHMYECKUH JUHAMHAYECKHI
5}up U pPeNuKTOBYIO akcuoHHyr TeMuyro Matepuio. SU(N)-cummerpuunoe none SIura —
Mmusiica, CBSI3aHHOE C IBETHBIM 3()UPOM, 00pa3yeT MCTOYHHK, MEPEAAIOIINi SHEPTHIO pac-
aafoIIEerocs IBETHOTO A(Hpa B aKCHOHHOE TI0JIe. B KauecTBe MPUIIOKEHUS paccMaTprBa-
ercs SU(2) cuMMeTpudHas TEOpHUs B3aMMOIEHCTBHUS KAIHOPOBOYHOIO M AKCHOHHOT'O TIOJIEM
kak HeaOenes ananor U(l) cuMmerpuuHoi MOmenr aKCHOHHO-MHIYIIMPOBAHHOW reHepa-
MK DIEKTPHYECKOTO IO B d(UPHOM Cpele ¢ MarHUTHBIM IIOJIEM, BBIBEJEHA CHCTEMA
ypaBHEHHH, OMKCHIBAIOIIAS JaHHOE B3aUMOJEHCTBIE. BriocieacTBuu OBbLIO TOIyYEHO HO-
BOE TOYHOE PEIICHHE, KOTOPOE OIMCHLIBAET PAHHIOW BCeleHHyI0 Ha CTaJud JOMHHHUPOBA-
HUSI K&THOPOBOYHOTI'O T10JISI MATHUTO-3JIEKTPUYECKOTO THIIA.

KuioueBble cjioBa: AHM30TpOMIHAs KOCMOJIOTHS, TIojie SlHra — Muuica, akCHOHbI, TEMHAast
Marepus

BBenenue. Tepmun auHamudeckuid dpup ObUT BBEIEH B paMKax Teopuu 3dupa
DitnmTeliHa, kotopas Obuta chopmysmpoBana B Havyane 21 Beka. Drta Teopus ore-
PHPYET ¢ BPEMEHUIIOI00HBIM €IMHIHYHBIM IHHAMHYECKMM BEKTOPHBIM moneM U,
KOTOPOE MHTEPIPETUPYETCS KaK YETHIPEXBEKTOP CKOPOCTH HEKOTOPOr0 KOCMHYE-
CKOro cyocTpara, 0003HaueHHOro kKak »¢up. L{BeTHOI nuHamudeckuii 3¢hup, KOoTo-
phIii paccMaTpuBaeTCs B mpezacTaBieHHoi padore, mosBisiercs B SU(N) cummer-
pUYHOM  OOOOIICHMM MOJENW JAMHAMHYECKOro ddupa. MOTHUBBI TaKOro
pacIIUpeHns] BKIIOYAIOT (PU3MYECKHE M MATEMAaTHYECKHE aCHEeKThI; MBI KPATKO
pPacCMOTPUM HMX B KOHTEKCTE HaIlero ucciemnoBanms [1].

Bropoii Bompoc cBsi3aH ¢ nepeayeii 3HEPriuu OT KAJIMOPOBOYHOTO TMOJIS K aK-
CHOHHOHN KOoH(purypanuu. OUeBHIHO, YTO OIPOMHOE KOJMYECTBO aKCHOHOB JIOJIK-
HO OBLTO POAUTHCS B PE3yJIbTaTe B3aUMOJCHCTBUS KAIMOPOBOUHBIX U TICEBIOCKA-
JSpHBIX TOJNEeW B paHHeld BceneHHoi, ecnam ceiiyac 3T dYacTHUIBI 00pa3yloT
TEMHYIO MaTepuIo, ¢ KoTopoii cs3ano 23% rurotHocTH sHeprun Beenennoit. Jlpy-
T'MMH CJIOBAaMHU, MbI [IPEAIOJIAraeM, YTo B XO/I€ CBOCTO paciaa SHEPrus [[BETHOIO
sdupa YaCTHYHO MepeaaBajach KaHOHHUYSCKOMY JAMHAMHYECKOMY 3dupy, a ya-
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CTHYHO — AKCHOHHOM KOH(UTYypaluu, MpUYeM MOCPETHHUKOM 3TOTr0 Mpoliecca Obl-
710 KanmuOpoBouHoe moe [2].

B kadecTBe MPHIOKCHHUS MBI H3y4aeM aHHU30TPOITHBIC KOCMOJOTHYECKHUE MO-
7€ C MPOCTPAHCTBEHHO OJHOPOJIHBIM TojeM SIlHra — Mmiuica; U Ternepb Mbl
HaMepeHbl uccnenoats SU(2)-anamor HaMarnudeHHoU BeenreHHOM, BBOIS Kaiuo-
POBOYHOE I0JI€ MAarHHUTORJICKTPUYECKOrO THIA. TEOPHS TaKOro KalInOpOBOYHOIO
nosst umeet aenno ¢ SU(2)-CHMMETpHYHBIM MYJIBTHIUIETOM BEKTOPHBIX MOTCHITHA-
JIOB A(a)j ((a) = 1, 2, 3), u 1Be yIOMSIHYTBIE BEIIIE DJIEKTPOIMHAMHYECKHE IPOOIIE-
MBI MOTYT OBITH PEIIEHBI 3JIETAHTHBIM 00pa3oM B paMKax 3Toi Teopuu [3].

MeToabl ¥ MaTepHaJbl; pe3yjbTaTbl. B KauecTBe OCHOBHOTO METOJa HC-
CIICZIOBAHUS BBICTYIACT peineHue aupepeHIInalbHbIX YPAaBHEHUH, MOTYYEHHBIX
C TIOMOIIIBIO OTIepalli BapbHUpOBaHHs (YHKIIMOHAIA JECHCTBHS MO COOTBETCTBYIO-
UM TOJIsIM. J[aHHBIE YPaBHEHUSI ONMHMCHIBAIOT B3aMMOCHCTBUE KaJTMOPOBOYHBIX,
BEKTOPHBIX, (PABUTAIIMOHHBIX M aKCHOHHBIX IOJICH, peIleHHe KOTOPHIX MO3BOJISET-
CsI TOJTYYUTh (PU3UUECKYIO MHTEPIIPETAIIMIO B CCIICAOBAHUH JTAaHHON MOJICITH.

B kauecTBe pe3ysibTaTOB Mbl PACCMOTPEIH MPSIMOE BIUSHHE TUHAMUYCCKOTO
s¢Hupa Ha AKCHOHHYIO TEMHYIO MaTE€PHIO, UCIIOJIb3Y sl IIOTEHIIHAI AKCHOHHOTO ITOJIS,
KOTOPBIN 3aBUCUT OT MHBAPUAHTOB, MIPHUITUCHIBAEMBIX TUHAMHYCCKOMY 3dupy. Te-
nepb MbI YWIA 0OpaTHYIO PEaKIMI0O aKCHOHHOTO TOJISI Ha IIBETOBOM 3(pHp, HUCIIOJIb-
3ysi 00001IIeHNEe KOHCTUTYTUBHOTO TeH30pa JIkekoOcoHa.

B kadecTBe 4acTHOro ciydas i JaHHOM TEOPHUHM, OCHOBAHHOM HA TOYHBIX
pelIeHNAX OCHOBHBIX YPaBHEHMM Ha B3aWMMOJCUCTBHE IIOJIEM MarHuTo-
SIIEKTPUYECKOTO THIA, MbI 00cyaumu cTpykrypy SU(2) cummerpuuHo# KoH(HTY-
panuu 1ojs Slara — Musica MarHMTORJIEKTPHYECKOTO THIIA B KOHTEKCTE aHH30-
TPOIIHO PACIIUPSIONICHCS MPOCTPAHCTBEHHO-BpeMeHHOM 1miatdopmbl buanku-I
C aKCHaJIbHOW CUMMETPHEH.

3akuouyenue. B pabore ¢ UCHOIb30BaHUEM HEIMHEWMHOW aKCMOHHOM 3JIeK-
TPOAMHAMUKN MBI TOKa3ald, YTO B3aMMOJEHCTBHE aKCHMOHHON TEMHON MaTepuu
C 100aabHBIM MArHUTHBIM ITOJIEM MOYKET MPUBOIUTH K aHOMAaJIbHBIM BCIIBIIIIKAM
AKCUOHHO-UHIYIIMPOBAHHOTO 3JICKTPUYECKOTO TIOJIsI, HO CaMO aKCHOHHOE IT0JIe
oCTaeTcsi B KOHEYHOW 30HE 3BoJonMH. B 31Ol pabore mbl 0606mmmu U(1)-
CHMMETPHYHYIO aKCHOHHYIO 3JIEKTPOJUHAMUKY M CPOPMYIMPOBAIN HEIUHEHHYTO
SU(N)-cummeTprunyro 0000IICHHYI0 aKCHOHHYIO XPOMOIMHAMUKY.

OmHUM U3 KIIOYEBLIX 00001mennii crano uccuenosanue SU(2) anamora cum-
METPUYHOTO moyisg SlHra — Muica MarHUTO-3JIEKTPUYECKOTO TUIAa ¢ HabOpoM
muddepeHIMaTbHbIX YPaBHECHHIH.

B crnenyrommx paborax Mbl HaJeeMCs JOTOIHUTh 3TO aHATUTHYECKOE MCCIIe-
JIOBaHUE MOJAPOOHBIM YHCIICHHBIM aHAJTU30M MOJICIIH.
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Abstract. The SU(N)-symmetric model of interaction between gravitational, gauge, vector
and pseudoscalar (axion) fields is considered. The cosmic substrate, called the color ether, is
described by an SU(N)-symmetric multiplet of vector fields. An ansatz is presented that it is
its decay in the traditional modern world that is the traditional dynamic ether and relict action
dark matter. The SU(N)-symmetric Yang — Mills field associated with the color ether forms
a source transmitting a signal of the servicing color ether to the action field. As an application
of the SU(2) effect, the symmetric theory of interaction of the gauge and action fields as a
non-Abelian U(1)-symmetric model of action-induced analog generation generates fields in
the ether medium with a magnetic field, a definition system is derived that describes certain
interactions. The law has been given a new exact solution, which characterizes the early Uni-
verse stage of dominance of gauge fields of the magneto-electric type.

Keywords: Anisotropic cosmology, Yang — Mills field, axions, dark matter

Introduction. The term dynamic ether was introduced in the framework of Ein-
stein's ether theory, which was formulated in the early 21st century. This theory
operates with a timelike unit dynamic vector field Ui, which is interpreted as the
four-vector velocity of some cosmic substrate, denoted as ether. The color dynamic
ether, which is considered in the presented work, appears in the SU(N) symmetric
generalization of the dynamic ether model. The motivations for such an extension
include physical and mathematical aspects; we will briefly consider them in the
context of our study [1].

The second question is related to the energy transfer from the gauge field to
the axion configuration. It is obvious that a huge number of axions should have
been born as a result of the interaction of gauge and pseudoscalar fields in the early
Universe, if these particles now form the dark matter, which is associated with 23%
of the energy density of the Universe. In other words, we assume that during its
decay, the energy of the color ether was partially transferred to the canonical dy-
namic ether, and partially to the axion configuration, with the gauge field acting as
an intermediary in this process [2].
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As an application we study anisotropic cosmological models with a spatially
uniform Yang — Mills field; and now we intend to study the SU(2) analogue of the
magnetized Universe by introducing a gauge field of magnetoelectric type. The
theory of such a gauge field deals with an SU(2)-symmetric multiplet of vector po-
tentials A(a)j ((a) = 1, 2, 3), and the two above-mentioned electrodynamic prob-
lems can be solved elegantly within this theory [3].

Methods and materials; results. The main method of the study is the solution
of differential equations obtained by varying the action functional with respect to
the corresponding fields. These equations describe the interaction of gauge, vector,
gravitational and axion fields, the solution of which allows us to obtain a physical
interpretation in the study of this model.

As results, we considered the direct influence of the dynamic ether on the axion
dark matter using the potential of the axion field, which depends on the invariants at-
tributed to the dynamic ether. Now we took into account the back reaction of the axion
field on the color ether using a generalization of the Jacobson constitutive tensor.

As a special case for this theory, based on exact solutions of the main equa-
tions for the interaction of magneto-electric fields, we discussed the structure of the
SU(2) symmetric configuration of the Yang — Mills field of magnetoelectric type
in the context of an anisotropically expanding space-time Bianchi-I platform with
axial symmetry.

Conclusion. In our work using nonlinear axion electrodynamics, we showed
that the interaction of axion dark matter with the global magnetic field can lead to
anomalous bursts of the axion-induced electric field, but the axion field itself re-
mains in the final evolution zone. In this work, we generalized the U(1)-symmetric
axion electrodynamics and formulated the nonlinear SU(N)-symmetric generalized
axion chromodynamics. One of the key generalizations was the study of the SU(2)
analogue of the symmetric Yang — Mills field of magnetoelectric type with a set
of differential equations.

In future works, we hope to supplement this analytical study with a detailed
numerical analysis of the model.
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