QUANTIZED SPACE-TIME NETWORK:
ONTOLOGY AND DYNAMICS OF THE STRATUM
AS THE FOUNDATION OF THE UNIFIED WAVE COSMOLOGICAL MODEL Gleb Yu. Slavut-
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[TPOCTPAHCTBA-BPEMEHI: Abstract
OHTOHOFM H I/I ILI/I H AMMK A Hﬂ ACT A A fundamental ontological model of space-time as a single dynamic entity — the "Stratum"

— is presented. The Stratum is described as a hierarchical, quantized network whose elementary

K A K (DyH ﬂ A M E H T EI[ I/I H O 17[ B Oﬂ H O B O 171 components are nodes (quanta of space-time) and links between them (quantized gravitational

fluxes). The active boundary of this network — the SGW (Superstrained Gravitational Wave)

KOCMOJIOTMYECKON MOJIE/N sasabreas

verse, and the trigger of its cyclic dynamics. This model provides the direct ontological founda-
tion for the Unified Wave Cosmological Model (UWCM) (1], allowing the derivation of its

key equations and predictions, including the mechanism of the annihilation transition at the end

serves as a stabilizing contour, the carrier of the topological memory of the Uni-

Cuayrekuii [11e6 FObesuu
Yy

15 ,:(eKa6p5{ 2025 of the cycle. It is shown how the phases of inflation ("Whip Strike"), expansion ("Straighten-

ing"), large-scale structure formation, and collapse ("Whip Return") emergently arise from the
dynamics of such a network. The collapse mechanism is linked to the energy balance between
AnHoTanus the elasticity of the network and the accumulation of mass-energy in its nodes, where black holes

act as catalysts for network restructuring. The model offers solutions to ACDM problems (fine-
IIpeacrasiena dbyH1aMeHTaIbHAS. OHTOJIOTUYECKAsT MOJIEJIb IPOCTPAHCTBA-BPEMEHH KaK €1~ . . . . . . .
tuning, nature of dark components, information paradox) without introducing ad-hoc entities,
HOIl juHamMudecKoil cymuoctn — «Ilnacrs. Iliact onuchiBaeTcss Kak MepapxXudecKast, KBAaHTO- L. . . . X .
naturally ensuring information preservation and the cyclicity of the Universe.
BaHHAsSI CETb, JIEMEHTAPHBIMH KOMIIOHEHTAMH KOTOPOH SIBJISIOTCS Y3/1bl (KBAHTHI IPOCTPAHCTBA~

BpeMeHV[) 1 CBA3U MeXK/1y HUMU (KBaH'I‘OHaHHhIe rpaBUTallMOHHbBIE IIO'I'OKM). AK'I'V[BHaS{ rpaHuiia

sroii cern — CI'B (Cepxuanpsixénnas ['paBurannonnas Boina)-MeMGpana — HIpaeT poilb CTa- Keywords: quantum gravity, cosmology, discrete space-time structure, network theory, holographic
GMIM3UPYIONIEro KOHTYPa, HOCHTeJIst TOHOJIOrHecKoii namsrn Beesennoit u tpurrepa eé nukim- principle, cyclic universe, dark matter, dark energy, information paradox, Unified Wave Cosmo-
YeCKOU JAUHaAMUKHA. ,Z[aHHaH MO/JeJIb CJIY2KUT IIPAMBIM OHTOJIOI'MTYICCKUM (‘l’)yHILaI\'[eHTOI\I LD E,E[I/I- logical Model.

Hoii Bosinosoii Kocmoutornueckoit Mogenn (EBKM) [1], mo3Bosisist BBIBECTH €8 KIIIOUEBBIE
YPABHEHNS U IPeICKa3aHNsI, BKIIIOTAs MEXQHU3M AHHUTIUISIIHOHHOIO [IEPEXOa B KOHIIE IIIKJIA.
ITokazaHo, KaK M3 JMHAMUKH TAKO{l CETH SMEP/ZKEHTHO BO3HHUKAIOT (ha3bl uudusimu («Yuap
XJIBICTAY ), paciIupenust («pacipsiMiierne» ), popMUpOBaHUsT KPYIHOMACIITAOHON CTPYKTYDBI 1
kosutanca («Bosspar xusbicray ). MexanusMm Kosuiarnca CBI3bIBACTCS ¢ SHEPTETUIECKUM OATAHCOM
MeXKJIy YIPYIOCTBIO CeTH U HAaKOIIEHHEM MAaCChI-SHEPIUH B y3JiaX, IJie Y€PHBIE JIbIPbI BBICTY-
AT KaK KaTaJn3aTopbl HepecTpoiiku ceru. Mogenb mpejyiaraer perrenne mpobsiem ACDM
(ToHkast HACTpPOIiKa, MPUPO/Ia TEMHBIX KOMIIOHEHT, HH(MOPMAIMOHHBII 11apa/IoKc) 6e3 BBeleHnst
ad-hoc cymmHocTell, ecTeCTBEHHBIM 00pa30M obecIednBasl COXpaHeHe HH(MOPMAINH U IUKJIHI-

HocTb Beesiennoi.

KnrodeBble ciioBa: KBaHTOBasl I'paBUTAIs, KOCMOJIOTUS, JUCKPETHAsI CTPYKTYpa IPOCTPAHCTBA-
BpPEMEHHU, TeOpHsl cereil, rojiorpaduuecKuil IPUHIMI, IUK/INIecKas BceesieHHas, TEMHAs MaTepus,

TéMHast SHeprusi, nHdoOpMaIroHHkil mapajoke, Exnnas Bomrosass Kocmonorunyeckass Mogess.
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Pyccknit

1 Bseaenmne: HeobxoauMocTh HOBOII OHTOJIOTUH

Cospemennast KocMostorust, ocnoBannast na O6uieii reopun ornocuresnsuocru (OTO) u Cran-
JIAPTHON MOJIesI (PUBNKH YACTHIL, JOCTUIIA 3HATUTEIBHBIX yerexos. Onako eé dyHmaMenT — mpe/i-
CTaBJIeHNE O IPOCTPAHCTBE-BPEMEHH KaK O TVIaJIKOM, HEIIPEPHIBHOM MHOI00Opa3Ny — CTAJKHBAETCH C
NPUHIMIHAILHBIME TPYHOCTSAME: TPOOJIEMa CHHIYIISIPHOCTEH, TOHKAas HACTPOWKA HAYAJIBHBIX YCJIO-
BUit, HEOOXOAUMOCTD BBEJICHNS TUIOTETHUECKUX KOMIIOHEHT (TéMHas Marepus, TEMHAas JHeprus) u
HepenéHHbI nHMOPMAIMOHHBII apaIOKC YEPHDIX JbIP. DTH HPOOJIEMbI YKA3bIBAIOT Ha BO3MOXKHYIO
HEIIOJIHOTY HapaJIUrMbl HEIIPEPBIBHOIO IIPOCTPAHCTBA-BPEMEHH.

Hacrosmas pabora paszsusaeT u yriiydJiser onrosorundeckue ocnosanus Enunoit BosiHoBoit
Kocmoutornyeckoit Mogenmun (EBKM) [1], B KoTopoif HpocTpancTBo-BpeMs IIOCTYIUPYETC Kak
nepBuYHast, (PyHJIAMEHTAIBHO JUCKPETHAS U JUHAMUYecKas CymHocTb — [Liacr. B nannoii cra-
The MbI (DOKYCHPYEMCsI HCKJIIOUUTEIHLHO Ha CTPYKTYPe U jinHaMuke camoro [liacra, npeacrasiss ero
KaK MepapXuvecKyio KBAHTOBAHHYIO CeTbh. Ero ryiobasbHas 9BOJIOIHS OIUCHIBACTC BOJTHOBOM
JUHAMUKOMN KaK KOJIJIGKTHBHBIM BO30Y2K/ICHIHEM 9TOM ceTH, a akTuBHas rpanuiia — CI'B-memGpana
— obecrieunBaeT 3aMKHYTOCTh CHCTEMbl M MEXaHU3M IUKJIMIHOCTH.

Heap paboTsl — JaTh CHUCTEMATHIECKOE OIHCAHUE STOIH CTPYKTYPHI, TIOKA3aB €€ BHYTPEHHIO
COIVIACOBAHHOCTD U MPUHIUITHAJILHYIO CIIOCOOHOCTD CJIYZKUTH OCHOBOI JIJIsl DA3PEIIeHIsT YIOMSIHY ThIX

KOCMOJIOTHYIECKHX IIpO6JIeM.

English

1 Introduction: The Need for a New Ontology

Modern cosmology, based on General Relativity (GR) and the Standard Model of particle
physics, has achieved significant successes. However, its foundation — the representation of space-
time as a smooth, continuous manifold — faces fundamental difficulties: the problem of singularities,
fine-tuning of initial conditions, the need to introduce hypothetical components (dark matter, dark
energy), and the unresolved information paradox of black holes. These problems indicate the possible
incompleteness of the paradigm of continuous space-time.

This work develops and deepens the ontological foundations of the Unified Wave Cos-
mological Model (UWCM) [1], in which space-time is postulated as a primary, fundamentally
discrete and dynamic entity — the Stratum. In this article, we focus exclusively on the structure
and dynamics of the Stratum itself, presenting it as a hierarchical quantized network. Its global
evolution is described by wave dynamics as a collective excitation of this network, and the active
boundary — the SGW-membrane — ensures the system’s closure and the mechanism of cyclicity.

The goal of this work is to provide a systematic description of this structure, demonstrating its
internal consistency and fundamental ability to serve as a foundation for resolving the aforementioned

cosmological problems.



Pyccknit

1.1 Csase ¢ Egnnoit BoanoBoii KocMmosoruvieckoit Moesbio

Jlannasi pabora siBJIsI€TCsi OHTOJIOTUYECKAM W MUKPOCTPYKTYPHBIM [JOIIOJTHEHUEM K
KOCMOJIOTUYECKOH Mojiesn, nzsoxennoit B [1]. Ecau B Toit paGore akienr jeaics na dheHoMeHoo-
run (BosiHOBOE ypaBHeHue Jyig [liacra, o0bacHeHne TEMHBIX KOMIIOHEHT, KOJIMIEeCTBEHHbIE [IPe/ICKa-
3aHMs1), TO 3/1€Ch MBI HCCyIeyeM Boupoc: «Kakosa enympennan cmpyxmypa Ilaacma, nozeossousas
eMY NPOABAAMD ONUCAHHYN BOAHOBYI QUHAMUKY ?>

Jloruka cBs3u Mexxay paboramu:

1. EBKM (upenpusr [1]) nocryiaupyer Iliact Kak e{iHyi0 BOJHOBYIO CYIHOCT U BLIBOJUT U3
9TON0 MaKPOCKONMIECKHE KOCMOJIOTHIECKHE CJIEJICTBHS, BKJIOUask KOHKPETHBIE YDABHEHUsI ISt
napamerpa Xa66ua H(z), rpasuramuonnoro norennuaia Porg(r) u cnekrpa momuocru P(k)
(ypaBuenna A.1-A.3 B [1]).

2. Hacrosimasi pabora upejyaraeT KOHKPETHYIO OHTOJIOMHYECKYIO peasm3anuio Iliracra kak
K6aHmMOGanHot cemu, U3 JUHAMUKHA KOTODOil (B NPUOIMKEHUN CPEIHEro MOJd U IIPH ydére
IPAHUYHBIX YCJIOBHI) JOJKHA OBITH BbIBEJEHA MaKDPOCKOIMYECKas BOJIHOBAs JUHAMUKA 1

eé KOHKpeTHbIe IpejicKa3atusd, chopMympoBatusie B [1].

Takum obpaszomM, JBe paboThl 0OPA3YIOT €IUHYIO HCCIIEI0BATENBCKYIO ITPOIPAMMY: «CBEPXY
BHM3» (OT KOCMOJIOIMH K MUKPOCTPYKTYDE) U «CHH3Y BBEPX» (OT MUKPOCTPYKTYPbI K KOCMOJIOTHN).
Hacrostiast mojiesis He 3amensier EBKM, a npejiocrasiisier Jijist Heé BOSMOXKHBIN (DyHIaMeHT, yriry6-

JIAIONNA TOHUMaHUe 1 OTKprBaIOH_H/IIL/'I HOBbBIC IIYTHU JIJIgd (bOpMaJ'II/I3aLLI/II/I.

2 OmdroJIOornYeckKue IIOCTYJIAThI: Il1acT kaKk KBaHTOBaHHAasI CETh

2.1 Ilnacr (V) — dyHmaMeHTaIbHAS CYIIHOCTH

IIpocTpancTBoO-BpeMst He sIBJIsSIETCs apEHOiT J1JIsl LIOJIel, & eCTh eJ[Has, HeJleIuMast IHHaAMIYe-

cKasl CyIHOCTh. Eé BHyTpeHHssl CTpyKTypa onucsiBaercs Kak cerb (rpad) G = (V, E,t), rue:
o V = {n;} — MHOXKecTBO y3J10B: (DYyHIAMEHTAIBHBIX KBAHTOB IIPOCTPAHCTBA-BPEMEHN.

e £ = {l;;} — MHOXKeCTBO CBsI3€ii: KBAHTOBAHHBIX I'DABUTAI[MOHHBIX IIOTOKOB MEXKJLY y3JIAMH.
Kaxk10it CBSA3H COIOCTABIIEH IMHAMIYECKHIT IapaMeTp SHEPTUH CBSA3M ¢;;(t), OLpe ie ot

«HaTAZKEHNEe» U METPUYECKOe pacCTOdHUE.

English

1.1 Connection with the Unified Wave Cosmological Model

This work is an ontological and microstructural complement to the cosmological model
presented in [1]. If that work focused on phenomenology (wave equation for the Stratum, explanation
of dark components, quantitative predictions), here we investigate the question: "What is the internal
structure of the Stratum that allows it to exhibit the described wave dynamics?"

Logic of the connection between the works:

1. UWCM (preprint [1]) postulates the Stratum as a single wave entity and derives from this
macroscopic cosmological consequences, including specific equations for the Hubble parameter

H(z), gravitational potential Psgw(r), and power spectrum P(k) (equations A.1-A.3 in [1]).

2. This work proposes a concrete ontological realization of the Stratum as a quantized network,
from whose dynamics (in the mean-field approximation and considering boundary conditions)

the macroscopic wave dynamics and its specific predictions formulated in [1] must be derived.

Thus, the two works form a unified research program: "top-down" (from cosmology to mi-
crostructure) and "bottom-up" (from microstructure to cosmology). The present model does not
replace the UWCM but provides a possible foundation for it, deepening understanding and opening

new paths for formalization.

2 Ontological Postulates: The Stratum as a Quantized Net-

work

2.1 Stratum (V) — The Fundamental Entity

Space-time is not an arena for fields but is a single, indivisible dynamic entity. Its internal

structure is described as a network (graph) G = (V, E, t), where:
e V ={n;} — set of nodes: fundamental quanta of space-time.

e E = {l;;} — set of links: quantized gravitational fluxes between nodes. Each link is associated

with a dynamic parameter link energy ¢;;(t), determining the "tension" and metric distance.

10
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2.2 CI'B-meMm6Gpana (X)) — akTHBHasi IPaHHIA

[Tnacr aBiagerca KoHeuHoii u 3aMKHyTOM cucremoit. Ero rpanuia — CI'B-membpana — npeji-
craBiisier co00ii KOHTYP CETH C SKCTPEMAaJIbHO BBICOKOW UM CTaOWJIBHOU SHEpPrueil CBs3u
(ex — max). OHa BBIIOJHSET KJIOUYEBble (DYHKIMU: CTAGMIIM3AIUN TOIOJIOIHY, rojorpadude-

CKOIf MaMATH O COCTOAHUM CeTU U aKKyMYJIATOpa SHEPTUU MeXK/1y IIUKJIaMHu.

2.3 Hamnounenue (®) — BTOoputHOe NPOsIBICHUE

BermecTBo 1 110151 ABIA10TCA BO30Y 2K IEHHBIMUA COCTOSTHUSIMU, MOJAaMM UJIN KOHKPETHbDI-
Mu KoH(purypanusimu camoii ceru Ilinacra. Macca-sueprus Hanonnenns M;(t) sokanusyercs B

y3J/1ax 1 MOAUMDUIUPYET SHEPIHIO UCXOJANINX U3 HUX CBs3€il.

2.4 UHepapxus u MaciiTabHas MHBAPUAHTHOCTDb

Cers Ilnacra obsajjaeT nepapxutecKoil, caMonoo0HON CTPYKTYPOil. Y3/Ibl U CBS3H 00pa3yioT
BJIOYKEHHBbIe oArpadbl (3BE3/1HbIe CUCTEMbI — TAJAKTHKUA — CKOIUICHUS ). YCTOIYHBOCTD CTPYK-
TYPBl Ha KaXKJIOM YPOBHE OIPEJIE/sieTCs TeM, YTO CyMMapHasl SHeprusi BHYTPEHHUX CBsi3eil

nogrpad)a IIpeBbIIIaeT IHEPTrUu ero CBsi3€il C BHEIITHUMU y3JjamMmu.

3 ,Z[I/IHa.MI/IKa! Bosna kak KoJLJIeKTUBHOE B036y}KﬂeHI/Ie ceTn

3.1 Cunres: Bosnosas JANMHAMMNKa KaK KOJLJIEKTUBHBII peKuM ceTu

DynmaMenTaIbHOE BOJHOBOE onmcanue sBomonun [lnacra, mpeacrasiennoe B obrmeit Faumoi
Bouropoit Koemosornueckoit Mozenn [1], He oTMeHsteTcst, a MOIydaeT MUKPOCKOIIIECKOe 0O0CHOBa~
HUe B paMKaxX CeTeBoil apajurMbl. BoJiTHOBasi fUHAMUKA SIBJISIETCS SMEPAKEHTHBIM, MaKpO-

CKOIIMYEeCKUM OIIMCaHueM COIJIaCOBAHHOTI'O ITIOBedeHUu:d 3JIEMEeHTOB CEeTH. A umenno:

o ITapamerp BosnoBo#i dynkiuu ¥(t) MoxKeT ObITb OTOXKIECTBICH ¢ OCPEJHEHHBIM II0 CETU

[I0JIEM SHEePrum cBs3eii £(f) win XapaKTepHbIM MacIITaboM JJIMHbBI CBA3M [(t).

o (Daza «pacnpsiMJIEHIsI BOJTHOBOTO ITAKETa» COOTBETCTBYET IPOIECCY CUHXPOHHOI'O yBe-
JUYeHus paBHOBECHOM JJIMHEI [;; GoMbIIMHCTBA cBsA3ell 1oj JeiicTBIeM SHEPTHH, Iepe-

nauuoit or CI'B-konrypa.

e VpaBHeHHE [Jjisl OTAEJIBHBIX CBsI3eil (CM. HUZKE) CIIy’KUT MUKPOCKOIMIECKON OCHOBOI, M3
KOTOPOil B HPUOJIMKEHUN CPEJIHEro IMOoJIst W P ydéTe TJI0DAJbHON KOIepeHTHOCTH, 3a/iaBa-
eMOil IPaHUYIHBIMU YCJIOBUSIMU Ha Y, JIOJI2KHO OBITH BBIBEJEHO ODOOIIEHHOE BOJIHOBOE

ypaBHeHue fuist V.

B uacTHOCTH, MaKpOCKONIMYECKOE BOJIHOBOE ypaBHeHue Jist Ilimacra, npeacraBieH-
Hoe B [1], 10/2KHO GBITH BBIBOAUMO U3 YCPE/HEHMs] JUHAMUKY CBs3eil. Ero KoHKpeTHbIe

npejckasanus — MogudunupoBansbiii napamerp Xat66aa H(z), norennuman Porg(r) ais

11

English

KPUBBIX BpallleHUd rajlJaKTUK U CIIEKTP MOIIHOCTU C OCHMIJIAIUAMUA P(k‘) — BO3HUKAIOT

KaK CJjieICTBUA CIIeI_[I/I(bI/I'-IECKI/IX COOCTBEHHBIX Moa n HeO,ELHOpO,ZIHOCTeﬁ ceTu.

12
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2.2 SGW-Membrane (X) — The Active Boundary

The Stratum is a finite and closed system. Its boundary — the SGW-membrane — represents
a network contour with extremely high and stable link energy (ex — max). It performs
key functions: stabilization of topology, holographic memory of the network state, and energy

accumulator between cycles.

2.3 Content (&) — The Secondary Manifestation

Matter and fields are excited states, modes, or specific configurations of the Stratum
network itself. The mass-energy of the Content M;(t) is localized in nodes and modifies the energy

of links emanating from them.

2.4 Hierarchy and Scale Invariance

The Stratum network has a hierarchical, self-similar structure. Nodes and links form nested
subgraphs (star systems — galaxies — clusters). The stability of the structure at each level is
determined by the fact that the total energy of internal links of a subgraph exceeds the

energy of its links with external nodes.

3 Dynamics: The Wave as a Collective Excitation of the Net-

work

3.1 Synthesis: Wave Dynamics as a Collective Regime of the Network

The fundamental wave description of the evolution of the Stratum, presented in the general
Unified Wave Cosmological Model [1], is not canceled but receives microscopic justification within
the network paradigm. Wave dynamics is an emergent, macroscopic description of the

coordinated behavior of network elements. Specifically:

e The wave function parameter ¥(¢) can be identified with the network-averaged field of link

energies £(t) or the characteristic link length scale [(t).

e The phase of "wave packet straightening" corresponds to the process of synchronous in-
crease in the equilibrium length /;; of most links under the influence of energy transferred
from the SGW-contour.

e The equation for individual links (see below) serves as the microscopic basis from which, in
the mean-field approximation and considering the global coherence set by boundary conditions

on ¥, a generalized wave equation for ¥ must be derived.

In particular, the macroscopic wave equation for the Stratum, presented in [1],
must be derivable from averaging the dynamics of links. Its specific predictions — the
modified Hubble parameter H(z), potential ®sgw(r) for galactic rotation curves, and

12

power spectrum with oscillations P(k) — arise as consequences of specific eigenmodes

and inhomogeneities of the network.

13
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3.2 VYpaBHeHUe JIMHAMUKU CBS3U

MEHCHU HEPI'UU CBA3U ME2K] JIaMU 110/ [YUHSIeTCH HeJIMHEHOM BHEHU YUTbIBa-
3menenne sue CBA3 e 3J1a. 0, eTc €. CHUHO. ABHEHUIO, a

onemMy eé CO6CTBCHHyIO YHOpyTroCcThb U BJIUAHUE MaCCbI-9HCPI'UN B CBA3aHHBIX y3J/IaX:

] —+ ngij = F(A{l(t)7]\/fj(t)752])7 (1)

re wy — cobCTBEHHAsI YacToTa KoJieOaHMil ¢Bs3d, a (yHKIus F' OnuchIBaeT HEJMHEHHBIH OTKIIUK.
ITpu masbix M: F > 0 (ycusenue cBsizu, cTpyKTypoobpasosanue). [Ipu npeBblieHn: KPUTHUECKOrO

nopora Me.: F' < 0 (ociabienue u Kosuianc cBssu, (asa 1epecTpoiK).

3.3 ®da3pl KOCMOJIOTTYECKOI IBOJ/IIOIINN KaK KOJIJIEKTUBHbIE PE2KNMbI
3.3.1 «VYpap xabicray (Mudnsums)

Havasbnoe cocrosiane — «Abcomorueiiit Hoby — cooTBeTcTBYeT ceTn ¢ MUHUMAJIBLHBIM 00b-
éMoM n MakcuMasibHO HanpskéHupiM CI'B-konrtypom. «¥Ymap» mpejcrasiser coboit MIHOBEHHYIO
nepesiaty SHEPrun OT X K CETH, 3allyCKAIoNyl0 CHHXPOHHYIO BOJIHY yBEJIMYEHUs] PABHOBECHOM

AJINHbI BCEX cBsi3eit (SKCHOIIGHIH/TB,IH)HOG pacnmpelme).

3.3.2 «Pacupsmienue» (Pacimupenue u YckopeHue)

ITocne HAYa/ILHOrO MMIIYJIbCA CETh IIPOJIOJIZKAET PACHIUPATHCs 110 nHeprun. 1lo Mepe pocra
cpesHell JMHBL CBsizeil X cpejHee HaTsKeHue (yIpYyrocTb) yMEHBIIAETCs. DTO CHUKEHHE

BHYTPEHHEr'O JIaBJIeHUA CeTU MaKPOCKOIIMYECKU BOCIIPUHUMAETCA KaK YCKOPEHHOE pacCHIupEeHue.

3.3.3 Crpykrypoobpa3oBaHnue

KsanTosble duryKTyanun B HA9aIbHOM HMILYJIbCE U HEJIMHEIHOCTD ypaBHeHus (2) IPUBOAAT K
TOMY, YTO B OJHHX 00/IACTSX CETU CBS3H yCUINBAIOTCsL, (POPMHUPYsI YCTORUNBbIE CIYCTKY (TAJaKTHKN),

a B JAPYIUX OCTAIOTCs CIabbIMU (ILyCTOTHI).

13
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3.2 Equation of Link Dynamics

The change in link energy between nodes obeys a nonlinear equation that takes into account

its own elasticity and the influence of mass-energy in the connected nodes:

where wy is the natural oscillation frequency of the link, and the function F' describes the nonlinear
response. For small M: F > 0 (strengthening of the link, structure formation). When exceeding the

critical threshold M..;: F' < 0 (weakening and collapse of the link, restructuring phase).

3.3 Phases of Cosmological Evolution as Collective Regimes
3.3.1 "Whip Strike" (Inflation)

The initial state — "Absolute Zero" — corresponds to a network with minimal volume and a
maximally strained SGW-contour. The "Strike" represents an instantaneous transfer of energy from
> to the network, initiating a synchronous wave of increase in the equilibrium length of all

links (exponential expansion).

3.3.2 "Straightening" (Expansion and Acceleration)

After the initial impulse, the network continues to expand by inertia. As the average link
length grows, their average tension (elasticity) decreases. This reduction in internal network

pressure is macroscopically perceived as accelerated expansion.

3.3.3 Structure Formation

Quantum fluctuations in the initial impulse and the nonlinearity of equation (2) lead to links
strengthening in some regions of the network, forming stable clusters (galaxies), while in others they

remain weak (voids).

14
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3.3.4 <«Bosspar xubictay (Kosuianc nukia)

1. JoMunupoBanue 4€pHbIX AbIp: B yznax ¢ M > M, (4épHble AbIpbl) CBA3M JecTabuinsu-

pyloTcs.

2. Ucnapenne XokmHra Kak Tpurrep: IIpeobpasoBanue Macchl y3ja B U3JIyICHUE IIOIVIOII A~
y Y )

emoe CI'B, yBesmmunBaer e€ moTeHual.

3. Kackagnas nepecrtpoiika: [Ipu npesbiiennn mopora 4ucsia JeCcTabUIM3HPOBAHHBIX Y3/I0B
[IPOUCXOJIAT JIABUHOOOPA3HDI KOJUIAIIC 1 IIEPEIIOJKIIIOUEHNE CBSI3€ll, PACIIPOCTPAHSIONHICS Kak

BOJIHA CXKaTU4.

4. Coxpanenue nadopmariun: PunaibHas KOHMUIYPAIUs CETH TOIMOJOIMYECKN KOIMPYeTCs B

crpykrype CI'B-memGpanbr. Cucrema BosBpaimaercst B cocrosane « Abcosmorablii Hosby.

3.3.5 AHHUTWIAIMOHHBIN (ha30BBIi ITIepexo/] U CTPYKTYpPHAasl POjib aHTUMaTEePUN

B passuroit penomenonorun EBKM [1] (Pazzen 5.4) kiodeByio poib B Mexanusme «Bozspara
XJIBICTAa» UTPaeT IJI00aJIbHbIH aHHUIUIISIIMOHHDIN 1epexo/l. B KOHTeKeTe cereBoil MOJIE/n 3T0 COOT-
BETCTBYeT KaTacTPOUUECKOil mepecTpoiike TOMOJOTMU NIPU MAKCUMAJIBLHOM CKaTuu. AHTH-
MaTepusi B JAHHON OHTOJIOTHH He sBJigeTcs HesaBucuMbiM «Haronennem», a npejcrasiager coboit
CTPYKTYPHBINA KOMITOHEHT camoii cetn. OHa MOKeT OBITH OTOXK/JECTB/IEHA CO CBA3AMU OIPEJIE-
JIBHHOTO Tula (HAIPEMED, ¢ «PACIOPKAME», 00ECIETHBAIOIIUMY XKECTKOCTh KAPKACa) MM ¢ y3JIaMH,
HeCyIIUMU OTPULATE/ILHDI SHepreTudeckuil BKiaj. B Teuenue 1mukia oHa pacupejesieHa 1o ceTu,
obecrieuuBas €é yCTOHYMBOCTD U BHOCS BKJIAJL B IPABUTAIMOHHBI OTEHIMAJ (4TO HA MAKPOYDOBHE
HPOABJIAETCsI KaK 9acTh heHoMeHa «TéMHOIT MaTepuny ). B MOMeHT KoJutalca IpOHCXo[uT CUHXPOH-
Hasl aHHUTWJISIMS BeliecTBa (Macchl B y3JaX) U aHTUBeNecTBa (sHeprun crenududecKux cssseii),
YTO BBICBOOOKIAET SHEPTUIO Fyyyyr, M CHUMAET BHYTPEHHUE HAPSZKEHUS, MEPEIaBasg CyMMAaPHBIN
uMILyibC Eyvnyane = Eammur. + Eynpyrocrn cera CT'B-MeMOpane [1]. DToT MexaHH3M €CTECTBEHHO pa3-
pemraer npobsieMy GAPUOHHONW aCMMMETPUH, TaK KaK KaXKJblH UK/ HAYUHACTCA C «9UCTOrOY

paBBéprIBaHI/I}I CeTu U3 COCTOAHHA, JIUIIEHHOTO BbIJIJIECHHOI'O BellecTBa WJIM aHTHUBellecTBa.

English

3.3.6 "Whip Return" (Cycle Collapse)

1. Dominance of Black Holes: In nodes with M > M,.; (black holes), links become destabi-
lized.

2. Hawking Evaporation as Trigger: Conversion of node mass into radiation, absorbed by

the SGW, increases its potential.

3. Cascading Restructuring: When the threshold number of destabilized nodes is exceeded, an

avalanche-like collapse and reconnection of links occurs, propagating as a compression wave.

4. Information Preservation: The final network configuration is topologically encoded in the

structure of the SGW-membrane. The system returns to the "Absolute Zero" state.

3.3.7 Annihilation Phase Transition and Structural Role of Antimatter

In the developed phenomenology of UWCM [1] (Section 5.4), a global annihilation transi-
tion plays a key role in the "Whip Return" mechanism. In the context of the network model, this
corresponds to catastrophic topology restructuring at maximum compression. Antimatter in
this ontology is not independent "Content" but represents a structural component of the net-
work itself. It can be identified with links of a certain type (e.g., "spacers" providing framework
rigidity) or with nodes carrying a negative energy contribution. During the cycle, it is distributed
throughout the network, ensuring its stability and contributing to the gravitational potential (which
at the macro level manifests as part of the "dark matter" phenomenon). At the moment of col-
lapse, synchronous annihilation of matter (mass in nodes) and antimatter (energy of specific
links) occurs, releasing energy Fannig. and relieving internal tensions, transferring the total impulse
Eimpuse = Eamig. + Eelasticity of network t0 the SGW-membrane [1]. This mechanism naturally re-
solves the problem of baryon asymmetry, since each cycle begins with a "clean" unfolding of

the network from a state devoid of designated matter or antimatter.
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4 O6CY)KI[€HI/I€ 1 IIpruHOUIINAJIbHBbIE CJI€JCTBUA ceru ¢ popMupoBaHEeM HOBOTO, Gostee KpynHoro nojarpada (Gy/ymel sJUIHITHIecKoH ragak-

tuku «Muskomeznar). Henrpasbible cBepxMacCUBHbIe YEPHbIE AbIPbI UIPAIOT KJIOYEBYIO POJIb

IIpenioykennast OHTOIOIUS IIpe/iIaraeT IPUHIAIINAIbHBIE PEllleHns] KII0UeBbIX IPo0IeM: . .
ber pet DU I p KaK (BOKYCHI 9TOIl IIePECTPONKH.

o CHHIYJISPDHOCTb U TOHKas HacTpoiika: Hauaibnoe cocTosinne — CeTh C OLPEIe/IEHHON TO-

e YHUBepcaJbHOCTB npoiliecca. To, uro Mieunstit [lyTs He siBiistercss KpylHeiiieii rajakTu-

moyorei, a He CHHTY/IAPHOCTD. KorepenTbiil «Vaap» OT rpamipr 3 eCTECTBEHHO 00bACHACT KOIl I IMeeT MCTOPHUIO HPOILILIX CAUSHUI, B pAMKaX MOJE/H IIepecTadT ObITh HaOOPOM dacT-

LJIOCKOCTHOCTD 1 OAHOPOAHOCTD. HBIX CJIy9aeB. DTO CTAHOBUTCS HIPOSIBIIEHNEM YHUBEPCATILHOI'O IPUHIIMIIA SBOJIIOLNY CETU
.. IInacra: eé meracrabuibabie noArpadbl (rajlakTHKK) SBOJIONUOHUPYIOT B CTOPOHY YBEJIHYe-
e IIpupona TEMHBIX KOMIIOHEHT: .
HUST MacIITada depes3 CIIMsHNs, 9T0 OTpakaeT OOIILyI0 TEHIEHIHIO K [epepacIpe/IeIeHIIO SHep-
— Témuas martepus: ['paBurannoHuble aHOMAINN O0BACHAIOTCA HEOIHOPOIHON SHEpruei TUH CBA3ell U yKPYIHEHHIO CTPYKTYP B paMKaxX IUKJIA.
CBsI3efl ceTH M CTaOMIM3UPYIOMIUM BO3/EHCTBHEM TI'DAHHYHOrO KOHTypa %. KoHKpeTHOe

. . Takum 06pasoM, MOJIe/Ib He IPOTUBOPEYUT HAOJIIOMAEMOll JUHAMUKE, a Ipejjaraer JJjis Heé HOBOe
npezckasanne EBKM [1| o kapkacHoili, a He cdepuveckoii, Ipupoje rpaBUTALM- b ? p p ) p >

. . OHTOJIOTUYECKH e/INHOe 0ObsICHEHNe, YCTPaHsIoNee HeOOXOMMOCTDh B THIIOTETHYECKUX CYIIHOCTSIX.
OHHBIX AaHOMAJIMII HAXOJUT IPsIMOe 00bsICHEHNE B ceTeBoit Mojie/u. IlockosbKy somoi-

HUTEJILHBIH MpaBUTAIMOHHDIN noTenimat Porp(r) BO3HUKAET U3 HEOJHOPOJIHOIO PacIpe-
JIeJICHNsT SHEPIUH CBsi3eifl M CTabMIN3NUPYIOIEro BIIMSAHUA I'DAHUII, OH JIOJIKEH CHJIb-
Hee KOPpeJnpoBaTh C KPYITHOMACIITAOHOI HUTEBHJHON CTPYKTypoil 6apuoH-
HOI MaTepuu, Hexeyu co CHePUICCKUMU TaI0 MHUIOTETHICCKUX YACTUIL. DTO SIBJISIETCS

NPUHIMIHAJILHO poBepsieMbiM orrarneM or ACDM.

— Témmuas sueprusi: Paza «pacupsiMIIeHAsI» TPH CHUXKAIOIIEHCS yIIPYyrocTn CBs3eii.

e Nndopmanyonnslii napagokc: Undopmanust (koudurypanus ceTu) He Tepsaercs, a rojo-

rpaduaeckn nepesanuceiBaercs Ha CI'B-memOpany B MOMEHT KoJLiarca IHKJIa.

4.1 TIIpumep: Causiiue rajlakTHK KakK IIPOIECC MEPECTPORKU ceTu

MO,I(G.HL ITnacra InmpeajaraeT nejJoCTHoe, Ka1deCTBEeHHOe oOIlncaHue Ha6J'IIO,HaeMLIX
aCTpO(bI/I3I/I‘IeCKI/IX IIPOIEeCCOB, TAKNX KaK CJ/INdHHNEe TraJIaKTHuK. PaCCMOTpI/IM B Ka4ecTBe Ipu-

Mepa TpejickasbiBaeMoe crojknoserne Miaeuarnoro [Tyt u Tamakruku Anjpomest.

e TanakTukm kak noarpadsbl. B pamkax momesn Miueansriii [Tyt u Aujpomea npejicrasiisi-
10T coboii JBa ycroituusbix noarpada (crycrka ysios u csaseii) B eaunoii cern [liacra. Vx
cOMMZKEHne — 3TO He MPOCTO JBUZKEHUE TeJl B IIyCTOTE, a B3aMMOJENCTBUE UX CEeTEBBbIX

CTPYKTYP.

o «Jlunamu4veckoe TpeHue» 6e3 TémHoil marepun. B cranpapraoin ACDM-momenn Topmo-
JKeHHe TaJIaKTUK (JMHAMAYECKOE TPEHHUE) 00yCJIOBJICHO IPABUTAIMOHHBIM B3aHUMO/EHCTBIEM €
[HIIOTETHYECKUM rajio TéMHoi Marepun. B mozesm [liacra stor addexr Bo3HuKaeT ecrecTBeH-
HO KaK IPOIECC IIepepacnpeieIeHNsI SHEPTUYU CBA3€il B 00/1aCTH MEK Ly COJMKAIONIIMICS

HO,ZLI‘p&(baMI/L 9TO IPUBOAUT K IIOTEepe UX OTHOCUTE/IbHOI'O UMILYJIbCa.

o MexanusMm comsiiusi. Cliusime IIPOUCXOAUT, KOT & SHEPIrusd cBd3eit MexXKay HO,ZLFpa(l)aMI/I Ha-
YUHaCT IPEeBbINATh SHEPTUIO CBSIE}CI‘/JI7 CTa6PIJ'IH3prIOHIHX X BHYTPCHHIOIO CTPYKTYDPY. B sror

MOMEHT TpaHulla MEXK/y HUMU CTHPAaETCdA, U IIPOUCXOJUT TOIIoJIoruvdeckKasi HepeCTpOf/’IKa
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4 Discussion and Fundamental Consequences

The proposed ontology offers fundamental solutions to key problems:

e Singularity and Fine-Tuning: The initial state is a network with a specific topology, not

a singularity. The coherent "Strike" from the boundary ¥ naturally explains flatness and

homogeneity.

e Nature of Dark Components:

— Dark Matter: Gravitational anomalies are explained by the inhomogeneous energy of
network links and the stabilizing effect of the boundary contour ¥. The specific prediction
of UWCM [1] about the framework, rather than spherical, nature of gravitational
anomalies finds direct explanation in the network model. Since the additional gravita-
tional potential ®ggw(r) arises from the inhomogeneous distribution of link energy and
the stabilizing influence of the boundary, it should correlate more strongly with the
large-scale filamentary structure of baryonic matter than with the spherical halos

of hypothetical particles. This is a fundamentally testable difference from ACDM.

— Dark Energy: The "straightening" phase with decreasing link elasticity.

e Information Paradox: Information (network configuration) is not lost but is holographically

rewritten onto the SGW-membrane at the moment of cycle collapse.

4.1 Example: Galaxy Mergers as Network Restructuring Processes

The Stratum model offers a holistic, qualitative description of observed astro-

physical processes, such as galaxy mergers. Consider as an example the predicted collision of
the Milky Way and the Andromeda Galaxy.

18

e Galaxies as Subgraphs. In the model, the Milky Way and Andromeda represent two stable

subgraphs (clusters of nodes and links) in the unified Stratum network. Their approach is not

simply the motion of bodies in emptiness but interaction of their network structures.

"Dynamic Friction" without Dark Matter. In the standard ACDM model, the braking of
galaxies (dynamic friction) is due to gravitational interaction with a hypothetical dark matter
halo. In the Stratum model, this effect arises naturally as a process of redistribution of
link energy in the region between approaching subgraphs, leading to the loss of their relative

momentum.

Merger Mechanism. Merger occurs when the energy of links between subgraphs begins to
exceed the energy of links stabilizing their internal structure. At this moment, the boundary
between them erodes, and topological network restructuring occurs with the formation of
a new, larger subgraph (the future elliptical galaxy "Milkomeda"). Central supermassive black

holes play a key role as foci of this restructuring.

e Universality of the Process. The fact that the Milky Way is not the largest galaxy and

has a history of past mergers ceases to be a set of particular cases within the model. This
becomes a manifestation of the universal principle of Stratum network evolution: its
metastable subgraphs (galaxies) evolve toward increasing scale through mergers, reflecting the

general tendency for redistribution of link energy and structural consolidation within the cycle.

Thus, the model does not contradict observed dynamics but offers a new, ontologically unified ex-

planation for it, eliminating the need for hypothetical entities.
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4.2 TIpuHIUTI COOTBETCTBUSA U CBsI3b C YCTAHOBJIEHHOI (bU3UKOM

BaxkueiiinnM acrnekTom Ipe/jiaraeMoil MoJiesiu sIBJISIeTCsl €€ COOTBETCTBUE MPUH-
nuny Hay4uHoii nmpeemctBeHHOCTU. EBKM He oT™mensier npoBepeHHble (hU3nYecKre TeOpuH, HO
YKa3bIBAET HA UX €CTECTBEHHOE MECTO B Gojiee 0OIIEH OHTOJIOMMYECKON MepapXuu, BbITEKAoIlee 3

crpykTypsl [lmacra.

e O6was reopust ornocuresnbHocTu (OTO) kak onucanue reomerpun Hanosnenust. B
HpuO/INZKEHIHI, KOIJIa JIICKPeTHas MEKPOCTPYKTypa cern [Liacra He cymecTBenta (Ha Macra-
6ax, 3HAYMTELHO [PEBBIIAIONINX [IAHKOBCKYIO JUIHY ), €é yCPEJIHEHHOE MOBEJCHUE JIOJKHO
omceiBaThea g kol reomerpueit. OTO coxpaHsieTcsi KAK TOYHOE M MOJIHOE OIKMCAHUe
3TOM reoMeTpuu U I'PABUTAIMOHHOrO B3aumojeiicTBus it Bcero «HamosnHeHus »
(maTepun u mogeii). Ypapuenust Ditamreiina G, = 87GT), KOTKHBI OBITH BBIBOTUMBI
u3 dyHpamenTaabHOl juHamuku [lnacra B coorBercTBytomeM mpejese. [lpu 3ToM OHTOJIO-
IHYECKUH CTATYC METPUKHU (, MEHSIETCs: OHA fABJIAETCA He HEePBUYHBIM IUHAMIYECKHM IOJIEM,
a 9MEP/IPKeHTHbIM MaKPOCKOIIMYECKUM OINUCAHUEM YCPEJHEHHOTO COCTOSIHUSI CETH

Ilnacra.

e 3akOHBI KBAHTOBOI TeopuM I10JIs M KiaccudecKoii pusuku. [lose/ienne KOHKPETHBIX CO-
crapigiomux «Hanosmenus» (qactui, n3/aydennii) BHyTPH 3a/JaHHON FeOMETPHU HO-IIPEKHEMY
HOJIMUHSETCST YCTAHOBJICHHBIM 3aKOHAM KBaHTOBOW Mexanuku, CTamJapTHONW MOJEIN U KJIac-
CHYECKON JIMHAMUKHU. DTU TEOPUU COXPAHSIOT CBOIO IPEJICKA3ATEJLHYIO CUILYy B CBOeil obsacTu

IIPUMEHUMOCTH.

Takum obpasom, mozenb [lnacra npejyiaraer He 3aMeHy, a yrirybJjieHHue W pacHIMpeHHne Cylie-
crByIoliei pusndeckoit KapTuHbl. OHa BHICTPANBAET HEPAPXHIO, B KOTOPOIl TPOBEPEHHBIE TEOPHUN
OCTAIOTC CTPOTO CHPABE/JIMBBIMU Ha CBOEM YPOBHE, HO IIPU 3TOM I0JIy9aIOT €IHOE OHTOJIOIHIECKOe

ocHOBaHNIe Ha Oostee QyH/ITAMEHTAILHOM YPOBHE OIHCAHNS PEAJbHOCTH.

4.3 HabaogaTesibHbIE CJeJICTBUsA: Y KaszaHue ajda mpoBepku EBKM

[Ipemioxkennasi cereBasi MOJIEIb HE TOJBKO JaéT OHTOJIOTMYECKOe 0DOCHOBaHWE, HO U IIPO-
SCHSET XapaKTep OXKUIAEMbIX OTKJIOHeHuH oT craHgaprHoil ACDM-kocmosnornn B pamkax EBKM
[1]. TTockombky «Hamosmenues 1OAMUHSIETCA MEPAZKEHTHO BO3HUKIIEH IeOMeTpuH, BCe POBEPEH-
wble npejckasanust OTO B cBoeil o6acTi IPUMEHUMOCTH JIOJIXKHBI COXPaHAThCsI. PacXoXK1eHust
JOOJDKHBI HAbIOmaThbesd B 3¢ dekTax, 06yCIOBJIEHHBIX MUKPOCTPYKTYPOIl U Ii100aIbHOM

OMHAMUKON caMoii ceTu:

1. «Témuomarepuanbubiey 3MdEKThI (KpUBbIE BPAIICHHsI MAJIAKTHK, I'PABUTAIMOHHOE JIMH-
3upoBanue) Oy/yT OUPeJeNAThCs He IIPOGUIEM YaCTUI-BIMIIOB, & PABHOBECHBIM PACIIPe/Iese-
HUEM SHEPIUuH CBsi3ell B ceTH U CTabH/IM3UPYIONMM BiUsAHIEM rpanndsoro xourypa X (CT'B).
9T0 1pe/icKa3biBacT 0oJiee TECHYIO KOPPEJSIUI0O I'PAaBUTAIMIOHHBIX aHOMAaJIMi c Oa-
PUOHHBIM PACIPEJIeJIEHUEM U BO3MOYXKHOE OTCYTCTBHE YHUBEPCAJIBHBIX NMPOMHIICH «Tajos,

xapakTepubix g ACDM.
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2. «TémHo3HepreTmyecKoe» yCKOpeHUe sAB/sieTcs Gha3oil CHIZKEHHsI YIPYTrocTH (SHEePruu CBsl-
3u) ceru. CiesroBaresnsuo, napamerp Xaboua H(z) f1oirKeH 1eMOHCTPUPOBATL OTKJIOHEHUS] OT
npocroit 3aBucumoctu ACDM (H(z) ~ /Q,(1 + 2)% + Q) ), xapakTepHble s pejakca-
I[IU CJIOZKHOM CeTH, — HAPUMeD, OCIUJUISIINK WX IJTABHYIO MOJLYJISIINIO, KAK 9TO [IPE/ICKA3aHO

B ypasrernn (A.1) paGorst [1].

3. ®opMupoBaHHE CTPYKTYP €CTb IPOIEecC 00pa30Baud U YKPYIHEHUA YCTONUIUBBIX HOJAIPa-
boB. D10 MOKET IPUBOUTH K MHOI HEJIMHEHHOMN cTaTucTUKe (HanpuMep, K CreruduaecKo-
My OUCIEKTDY) paclpejiesieHnst MraJakTuK [0 CpaBHeHnIo ¢ uepapxudeckoii mogennio ACDM,
a TakKe K HAJINYMIO CJIAOBIX KBa3MIIEPHMOAMYECKUX OCOOEHHOCTEMH B CIEKTPE MOIHOCTH

P(k) Ha onpeeéHHBIX MaCIITabaX, COOTBETCTBYIOIINX COOCTBEHHBIM MOJAM CETH.

4. EnuHCTBO <«TEMHBIX» KOMNOHEHT. /lo/KHa CyImecTBoBaTL CKPBbITAash CTATUCTUYECKast
CBSI3b MEXKJIy IIapAMETPAMHU, OIUCHIBAIONIMME «TEMHYI0 MATEPUIO» B aJAKTUKAX (HAIPUMED,
dbopma norenimana Py, u3 ypassenns (A.2) B [1]) n napamerpamMu, ONECHIBAIOIIIMU «TEMHYO
sHepruio» (Hampumep, JuHaMuKa w(z)), IOCKOIbKY 00a ABJICHUsI OPOXK ICHBI OJIHUM UCTOYHU-

koM — juHamukoii [Inacra. B ACDM stu napaMeTpbl He3aBHCHMBL.

Takwmm 06pazom, ceTeBast MOJIENb CIIYKIT MOCTOM M€Ky OHTOJIOTHel 1 (heHOMEHOIOrneil: oHa
yKa3blBaeT KOHKPETHbIe HalIPaBJIEHMs /I IIONCKa HaOJII0/aTe/IbHBIX CUI'HAJIOB HOBOI (husnkwu,
NPeJICKa3aHHbIX B [1| — B TOHKHX J€TassiX IPABUTAIMOHHBIX [OTEHINAIOB IAJIAKTHK U B JUHAMUKE

106AJILHOTO paciupenns BeeseHnoil.
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4.2 Correspondence Principle and Connection with Established Physics

The most important aspect of the proposed model is its compliance with the
principle of scientific continuity. The UWCM does not cancel verified physical theories but
indicates their natural place in a more general ontological hierarchy arising from the structure of the

Stratum.

e General Relativity (GR) as Description of Content Geometry. In the approximation
where the discrete microstructure of the Stratum network is not essential (on scales signif-
icantly exceeding the Planck length), its averaged behavior should be described by smooth
geometry. GR is preserved as an exact and complete description of this geometry
and gravitational interaction for all "Content" (matter and fields). Einstein’s equa-
tions G, = 87GT,,, should be derivable from the fundamental dynamics of the Stratum in the
corresponding limit. At the same time, the ontological status of the metric g,, changes: it is
not a primary dynamic field but an emergent macroscopic description of the averaged

state of the Stratum network.

e Laws of Quantum Field Theory and Classical Physics. The behavior of specific con-
stituents of "Content" (particles, radiation) within a given geometry still obeys the established
laws of quantum mechanics, the Standard Model, and classical dynamics. These theories retain

their predictive power within their domain of applicability.

Thus, the Stratum model offers not a replacement but a deepening and expansion of the existing
physical picture. It establishes a hierarchy in which verified theories remain strictly valid at their
level but at the same time receive a unified ontological foundation at a more fundamental level of

reality description.

4.3 Observational Consequences: Guidance for Testing UWCM

The proposed network model not only provides ontological justification but also clarifies the
nature of expected deviations from standard ACDM cosmology within the framework of UWCM |[1].
Since the "Content" obeys the emergently arising geometry, all verified predictions of GR in their
domain of applicability should be preserved. Discrepancies should be observed in effects due

to the microstructure and global dynamics of the network itself:

1. "Dark Matter" Effects (galactic rotation curves, gravitational lensing) will be determined
not by the profile of WIMP particles but by the equilibrium distribution of link energy in the
network and the stabilizing influence of the boundary contour ¥ (SGW). This predicts tighter
correlation of gravitational anomalies with baryonic distribution and possible absence

of universal "halo" profiles characteristic of ACDM.

2. "Dark Energy" Acceleration is a phase of decreasing network elasticity (link energy). Con-
sequently, the Hubble parameter H(z) should demonstrate deviations from the simple

20

ACDM dependence (H(z) ~ 1/Qy, (1 + 2)3 + Q,), characteristic of complex network relax-

ation — for example, oscillations or smooth modulation, as predicted in equation (A.1) of work
[1]-

3. Structure Formation is the process of formation and consolidation of stable subgraphs. This
may lead to different nonlinear statistics (e.g., specific bispectrum) of galaxy distribution
compared to the hierarchical ACDM model, as well as to the presence of weak quasi-periodic
features in the power spectrum P(k) at certain scales corresponding to eigenmodes of the

network.

4. Unity of "Dark" Components. There should exist a hidden statistical connection
between parameters describing "dark matter" in galaxies (e.g., the form of potential @5 from
equation (A.2) in [1]) and parameters describing "dark energy" (e.g., dynamics of w(z)), since
both phenomena are generated by a single source — the dynamics of the Stratum. In ACDM,

these parameters are independent.

Thus, the network model serves as a bridge between ontology and phenomenology: it indicates
specific directions for searching observational signals of new physics, predicted in [1] — in the fine

details of galactic gravitational potentials and in the dynamics of global expansion of the Universe.
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5 3ak/o4YeHne W NepCIeKTUBBI

B pa6ore npejcrasiena caMoCONIaCOBAHHAST OHTOJIOINIECKAs MOJIENb IPOCTPAHCTBA-BPEMEHU
kak ksantopanuoii cern (Ilnacr) ¢ akrusnoit rpanuneit (CT'B). Tlokazano, Kak BOJHOBasg KOCMO-
JIoruvecKad JIMHaMKKa, nocrynupyemas B Enunoit Boanosoit Koemosornueckoit Mogesn |1, moxer
3SMEPJZKEHTHO BO3HUKATH KaK KOJUIEKTUBHBIN pexKuM 370l cetr. Moesb npejjiaraer KauecTBeHHOe
00bSICHEHNE KJIFOYEBBIX KOCMOJIOIMYECKUX MTPOOJIEM U HabJIIOIAeMbIX acTPOMU3NIECKUX POIIECCOB,
TaKUX KaK CJIMsiHUE IajlakKTUK, 6e3 BBEJIEHHs] MHUIIOTETUYECKUX CYIIHOCTE, 1 JIEMOHCTPUPYET COOT-
BeTCTBUE IPUHIUILY Hay4dHOI npeemcrBeHHocTd, coxpatss OTO u usBecTHble (hU3NIECKHIE 3aKOHBI
Kak TouHbIe onucanns «Hamosnenus». ViHTerpupoBan KiodeBoit ssemenT dpenomenosorun EBKM —
AHHUTHIAIIOHHBII (Da30BbIii epexol, 06 bICHAIONINI TPUPOLY AHTHMATEPUH W 3aMBIKAIOIINIT SHep-

reTUYecKuii DaIaHC IUKJIA.

5.1 IlepcumexkTuBbl (hopMaIu3anuu W HAOIIOJAEMBbIE CJIEICTBUSA CETEBOI

ModeJTi

[IpeniozkeHnast OHTOSIOTHYECKAsT MOJIEND CJIy?KAT OCHOBOM 151 BBIBO/Ia KOHKPETHBIX ITPEICKa-
sanuil. Bé nanpreiimas dopMaimsanus JOMKHA IPUBECTU K KOJIMYECTBEHHBIM CJIEJCTBHUAM, CPEIH

KOTOPbIX MOXKHO OXKHJIaTh:

1. Ocumnnsinuu H(z): Kosuekrusuble kosteGanust cern Iliacra MOIYT IIPOSBIISATHCSH KAK HEMO-

HOTOHHOCTD (OCI[HJLIATOPHAS MOJLYJIALNSA) B 9BOJIOIMY HapaMerpa Xab6ua H(z).

2. KoppesnupoBaHHBbIil rpaBUTAIMOHHBII noTeHuan: HeoHopoiHoe pacipeseienne sHep-
I'HI CBs3€il CeTH eCTECTBEHHO 0ObsICHSIET HAOJIOaeMble ITPABUTAIMOHHBIC AHOMAJINN B IaJlaK-
TUKAaX, IIPeJICKa3blBag TeCHYI0 KoppeJsinuio noreninuaia ®x(r) ¢ pacupejeiaennem 6apuoHHON

marepun Mgy (7).

3. JIunamMuka «TéMHOII sHeprun»: Paza CHUKEHUS YIPYTOCTH CETH B IIPOIECCe eé PacIIupeHust
JIOJKHA [PUBOJIUTE K IIJIABHON 9BOJIONUE [apaMeTpa yPaBHEHHS COCTOAHUA w(2), OTKIOHSIO-

meiicss OT KOHCTAHTBI w = — 1.

4. OcobeHHOCTN KpyIHOMAacCIITAOHOU cTpyKTyphL: [Iporecc obpazoBanust u yKpylnHeHHs
yeToiftuuBbIX 110ArpadoB (raJakTuK, CKOIVICHUH) MOYKET IPUBOJAUTD K HOSBJICHUIO CIabbIX KBa-

SUIEPUOJANYECKIX OCOOEHHOCTel B criekTpe Momuocti P (k) Ha o4eHb GOJIBIINX MaCIITabax.
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5 Conclusion and Prospects

This work presents a self-consistent ontological model of space-time as a quantized network
(Stratum) with an active boundary (SGW). It is shown how the wave cosmological dynamics pos-
tulated in the Unified Wave Cosmological Model [1] can emergently arise as a collective regime
of this network. The model offers a qualitative explanation of key cosmological problems and ob-
served astrophysical processes, such as galaxy mergers, without introducing hypothetical entities,
and demonstrates compliance with the principle of scientific continuity, preserving GR and known
physical laws as exact descriptions of "Content". A key element of UWCM phenomenology is in-
tegrated — the annihilation phase transition, explaining the nature of antimatter and closing the

energy balance of the cycle.

5.1 Formalization Prospects and Observable Consequences of the Net-
work Model

The proposed ontological model serves as a basis for deriving specific predictions. Its further

formalization should lead to quantitative consequences, among which can be expected:

1. Oscillations of H(z): Collective oscillations of the Stratum network may manifest as non-

monotonicity (oscillatory modulation) in the evolution of the Hubble parameter H(z).

2. Correlated Gravitational Potential: The inhomogeneous distribution of network link en-
ergy naturally explains observed gravitational anomalies in galaxies, predicting tight correlation

of the potential ®x(r) with the distribution of baryonic matter My (r).

3. Dynamics of "Dark Energy": The phase of decreasing network elasticity during its expan-
sion should lead to smooth evolution of the equation of state parameter w(z), deviating from

the constant w = —1.

4. Features of Large-Scale Structure: The process of formation and consolidation of stable
subgraphs (galaxies, clusters) may lead to the appearance of weak quasi-periodic features in

the power spectrum P(k) on very large scales.
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5.2 KoukperHas nporpamma BbiBoga ¢penomenosornu EBKM

g upeBpalienus JAHHONR OHTOJIOIMIECKO MOJIE/IU B KOJMYECTBEHHYIO TEOPUIO, CIIOCOOHYIO
siBHO Bocnpoussectn npejckasanus EBKM (1], neobxoauma mocseoBaresibaas peaansaus CJIe/ry-

IOIIUX IMMaroB:

1. @opmanuzanusi Ha fA3bIKe B3BeNIeHHBLIX Ipados: UéTkoe 3ajanne JMHAMITYECKHX Tie-
PEMEHHBIX — SHEPruH CBsA3U €;;(t) u Maccnl y3na M;(t) — 1 BBITHCHIBAHEE ITOJHON CHCTEMBI

ypaBHeHuii Jyist ux sBosnonun, obobmaomnmeit ypasuenue (2).

2. Y4éT TOomoJiornu U rpaHuYHbIX ycjoBuii: Beenenne B hopmammsm CI'B-membpansr ¥ kak
KOHTYPa ¢ (PUKCHPOBAHHBIME UJIX OCOOBIMI TPAHUYIHBIME YCIOBHAME, 3a/[AI0IUMI [VIOOATBHY IO

KOrepeHTHOCTb JUHaAMUKA.

3. Ilepexox K KOHTHUHYaJabHOMY Ipegeiy (ycpeaHenue): PaspaboTka Hponeypsl yepeiae-
HUSI 110 sT9effKaM CeTH ¢ XapaKTePHBIM pasMepoM L > Iy am U I€PEXO/] K HEIPEPBIBHBIM II0JISIM

&(Z,t) (smeprust casu) u p(Z,t) (WIOTHOCTL MAcChL).

4. BeiBog addekruBHoro peiicrusi: [losryuenne u3 MUKPOCKONUYIECKOl juHAMUKN d(Pder-
THBHOI'O JIEHCTBHA Jisl YCPEIHEHHBIX 1oJieil. B HU3KOIHEpPreTHIecKoM, IVIaJIKOM IIpeJieJie 9TO
JieficTBIE JIOJIZKHO BOCIIPOU3BOIUTH OGOGIEHHOE BOJTHOBOE yPABHEHHUE JJIsl METPUKY (111

AHAJIOTHIHOM TIepeMeHHOIT) — To, uTo sBJsiercs ocHoBoii EBKM [1].

5. Amanmns pemennii u cpaBuenne c [1]: Hccienosanue pemennii oIy 4eHHOI0 MaKpPOCKOIIH-
Y4eCKoro ypasHeHus, uienTudukanus da3 «Yuap xibicray, «Pacupsmienne», «Bosspar xibl-
cra». Kimo4eBoil 3a/ja4eit Gyjer Ho/Iydenne SBHOTO BAA NMOMPABOYHBIX MYHKIMHA § Hyoma(2)
u 0Herg(z) B ypasuennn g H(z) (A.1 B [1]) u norenmmana ®@crg(r) (A.2 B [1]), ncxons us

IapamMeTpoB n COOCTBEHHBIX MO/ ceTH.

Pemenne 31ux 3aj1a4 NpeBpaTUT TEKYIYI0 KAYECTBEHHYIO OHTOJIOTUYECKYIO MOJIETb B pabo-
TAIOIMIT MaTEeMATUYCCKHUH alnapar, CIOCOOHBIN JaBaTh KOHKPETHBIE KOJMYECTBEHHBIC MPEICcKa3a-
HUS JIJIst IPSIMOIi TIPOBEPKY [IPOTUB JIAHHBIX COBPEMEHHBIX KocMostorndeckux obzopos (DESI, Euclid,
SPARC, Simons Observatory). ITogrsepzKienne 3Tux npecKazanuii craneT yoenTelbHbIM apryMeH-

TOM B TIOJIb3y HOBOW IapaJnrMel, npeiaraemoit Ennmoit Bosmmosoit Koemosorngeckoit Mojesnnio.
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5.2 Concrete Program for Deriving UWCM Phenomenology

To transform this ontological model into a quantitative theory capable of explicitly reproducing

the predictions of UWCM [1], consistent implementation of the following steps is necessary:

1.

Formalization in the Language of Weighted Graphs: Clear definition of dynamic vari-
ables — link energy ¢;;(¢) and node mass M;(t) — and writing the complete system of equations

for their evolution, generalizing equation (2).

. Accounting for Topology and Boundary Conditions: Introducing the SGW-membrane

> into the formalism as a contour with fixed or special boundary conditions that set global

coherence of dynamics.

. Transition to Continuum Limit (Averaging): Developing a procedure for averaging over

network cells with characteristic size L >> lpjanck and transition to continuous fields £(Z, t) (link

energy) and p(Z,t) (mass density).

. Derivation of Effective Action: Obtaining an effective action for averaged fields from micro-

scopic dynamics. In the low-energy, smooth limit, this action should reproduce a generalized
wave equation for the metric (or similar variable) — what constitutes the foundation of

UWCM [1].

. Analysis of Solutions and Comparison with [1]: Investigation of solutions of the ob-

tained macroscopic equation, identification of phases "Whip Strike", "Straightening", "Whip
Return". The key task will be obtaining the explicit form of correction functions é Hyaye(2)
and dHsgw(z) in the equation for H(z) (A.1 in [1]) and potential Psqw(r) (A.2 in [1]), based

on parameters and eigenmodes of the network.

Solving these tasks will transform the current qualitative ontological model into a work-

ing mathematical apparatus capable of providing specific quantitative predictions for direct testing

against data from modern cosmological surveys (DESI, Euclid, SPARC, Simons Observatory). Con-

firmation of these predictions will become a convincing argument in favor of the new paradigm offered
by the Unified Wave Cosmological Model.
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