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Abstract

AnHOTaIUA

The Unified Wave Cosmological Model (UWCM) Enunas Bonrosas Kocmosormaeckast Mo-

describes the Universe as a discrete dynam-
ical network — the Plast. This work de-
velops the formalism of the earlier preprint
"Entropy, Information and the Internal Ob-
server" [2|, where entropy growth was derived
from network dynamics. Here we provide a
quantitative measure of the information pro-
cess: information is defined as the number of
changed connections AN. The energy cost
of changing the configuration of a node is
derived, and a connection is established be-
tween the information capacity of the onto-
logical boundary (SGW) and the Planck scale.

Within the proposed formalism, an on-
tological foundation is given to Landauer’s
principle: energy is released not by "eras-
ing" information, but by restructuring Plast
connections. It is also shown that the func-
tion of Maxwell’s demon on a cosmological
scale is performed by the SGW, transform-
ing the chaos of the Filling into structured
information at the cycle boundary. A formu-
lation of the ontological law of conservation is
proposed: energy, information, and mass are
not created or destroyed — they only transi-
tion from one form to another. This makes
UWCM not just a physical model, but a com-
plete ontological system where nothing is lost
and nothing arises from nothing.

The work outlines tasks for further for-
malization: a rigorous derivation of the pro-
jection operator P from the dynamics of the
Plast graph (see Section 3), as well as the ex-
tension of the proposed formalism to other

levels of the Filling hierarchy.

Keywords: information ontology:; entropys;

nesib (EBKM) onuceiBaer Beenrennyto Kak Jiuc-
KPETHYIO JuHaMu4eckyio cerb — Ilnact. B
JaHHOI paboTe pa3BuBaeTca (POPMaIU3M IIpe-
IpUHTA «DHTPOIUs, UHGOPMAIUT U PUH-
U1 BHYTPpeHHEero Hab/roares» [2], rie poct
SHTPONHUN OBLT BBIBEJEH U3 JIMHAMUKU CETH.
3/ech MBI JaéM KOJMIECTBEHHYIO Mepy WH-
dopmaInoHHOro mporecca: nHGOPMaIus Orpe-
JIEeIeTCs KAK 9UCI0 M3MEHEHHBIX CBsizeit AN.
Bruisesiena snepreTudeckas CTOUMOCTH U3Me-
HeHUs KOH(UTYPAIUH y3J1a 1 yCTAHOBJIEHA CBA3D
MezKJTy HHPOPMAIIMOHHOH EMKOCTHIO OHTOJIO-
rigeckoit rparuips (CI'B) n mrankoBcknM Mac-
mTaboM.

B pamkax npejjiozkeHHOro dopmasinimMa
JTa€TCs OHTOJIOTUYECKOe OOOCHOBAHWE ITPWH-
nurty Jlangayspa: sHeprus BblJIe/IAeTcs He IPH
«CTUpaHUN» UHPOPMAINH, a IIPU TIEPECTPOi-
ke cBaseii [Lnacra. [Tokazano Tak:xke, 910 HyHK-
o jgeMoHa MakcBesia B KOCMOJIOITYeCKOM
macirabe Boiosiasger CI'B; mpeobpasys xa-
oc Hamonnenuss B CTPyKTypPUPOBAHHYIO WH-
dopmanuio Ha Tpanuie mukiaa. [Iperoxe-
Ha (HOPMYJIMPOBKA OHTOJIOTUYECKOTO 3aKOHa,
coXpaHeHus: sHeprus, nHdoOpMaIus U Mac-
ca He CO3/IaI0TCA U He YHUITOXKAIOTCA — OHU
TOJIBKO TIEPEXOJISAT U3 OJHOU (POPMBI B JIPY-
ryo. I1o nenaer EBKM wne mpocro dpusu-
YEeCKOU MOJICJIBIO, & 3aKOHYEHHON OHTOJIOTHU-
YeCKOIl CHUCTEeMOI, IJie HUYTO He Tepdercd U
HUYTO HE BOBHUKACT M3 HUYETO.

B pabore nocraBiieHbl 3329 I J1AJTh-
Heieit hopMasim3aIun: CTPOruii BHIBOJL, OlTe-
paropa poekiun P u3 punamuku rpada Ilra-
cra (cM. paszen 3), a TakkKe pacipoCcTpaHe-

HUE TIPEI0ZKEHHOTO (DopMaIM3Ma Ha JIPyTUe
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von Neumann entropy; Plast; SGW; holo- ypoBHU mepapxun HamomneHus.

graphic principle; Landauer’s principle; Maxwell’s ~ KuroueBbie cjoBa: nundopMaimontas OH-

demon; conservation of information; quan- TOJIOTHA; SHTpomust; SHTponus dhoun Heitma-

tum decoherence; thermodynamic arrow of ua; [Lract; CI'B; roslorpaduaecknit mpuHImII;

time; UWCM; Unified Wave Cosmological Model. npunamun Jlargayspa; memon MakcBesia; co-
xpaHeHre nHGOPMAINN; KBAHTOBas JIEKOIe-
PEHINs; TEPMOIUHAMUYIECKAsT CTpesia BpeMe-
nn; EBKM; Ennnaa Bomnosas Kocmosorn-

qeckasg Momeb.
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The Prob-

lem of the Gradient Source

1 Introduction:

The standard cosmological model ACDM
successfully describes the evolution of the Uni-
verse, but it relies on two fundamental as-
sumptions that it cannot physically explain.
First: the existence of an initial energy gradi-

ent (the hot early Universe is taken as given).

1 Bsenenue: IIpobaema nc-

TOYHUKa I'paade€HTa

CrangapTHas KocMmostorndeckast mojaesb ACDM

YCIIENITHO OIUCKLIBAET IBOJIIONUIO BceneHHoit,
OJTHAKO OHA OTIMPAETCs Ha J1Ba PyHIAMEHTAb-
HBIX JIONYIIEHUsI, KOTOPbIE caMa Ke He CIIO-
cobna oobacHUTL pusndecku. [lepsoe: cyre-

CTBOBaHHME€ Ha4aJIbHOI'O SHEPIeTU4IECKOI'O I'pa-

Second: the infinite growth of Boltzmann—ClausiusiuenTta (ropsiaasi pannsisi Beesennas npusu-

entropy [9], ensured by the eternal expansion
of space.

Within ACDM, expansion is an external
imperative, and the Second Law of thermo-
dynamics is an empirical given. The model
answers the question "how does the volume
change?" but stops before the question "why
does dynamics exist and where does chaos
come from?". The Unified Wave Cosmologi-
cal Model (UWCM) offers an answer, deriv-
ing both phenomena from the internal topol-
ogy of the Plast. A detailed exposition of the
ontological foundations of the model is con-
tained in the Final Document [1].

A key role in this derivation is played by
the Heisenberg uncertainty principle [5]. It
is precisely this principle that prohibits abso-
lute rest and complete definiteness in a closed
Plast network, making dynamics and entropy
growth inevitable. Without Heisenberg, the

cycle could not begin.

MaeTcs Kak JJAHHOCTh ). Bropoe: 6eckoHedHbIi
poct surpoinu Bobumana—Kiaysuyca 9], obec-
IIeYNBaeMblil BEUHBIM PACIINPEHIEM IPOCTPAH-
CTBA.

B pamkax ACDM pacmmpenune sBiser-
csl BHEIIHUM HMMIIepaTuBoM, a Bropoit 3akon
TEPMO/IMHAMUKY — IMIINPHYECKON JIAHHOCTHIO.
Moseb oTBe9aeT Ha BOIPOC «KaK MEHSETCS
00bEM?», HO OCTAHABJIMBAETCS IIepeJ] BOIIPO-
COM <«IIOYeMY CYyIIECTBYeT JUHAMHUKA M OTKY-
na bepércs xaoc?y. Exnnas Bomnosas Koc-
mostorudeckas Mogeas (EBKM) mpeara-
€T OTBET, BBIBOJA 00a sIBIE€HH: U3 BHYTDEH-
Heit Tonosiornu Ilnacra. [loapobHoe u3smoxke-
HII€ OHTOJIOI'MYECKUX OCHOBAHUN MOJIEJH CO-
nepxurcsa B Uroropom jiokymente [1].

KiroueByto poJsib B 9TOM BBIBOJIE UI'DAET
HIPUHIUI Heonpenesénnoctn eiizenbepra [5].
Vmenno oH 3amperaer abCOIIOTHDBIN ITOKOH 1
HOJIHYIO OIIPE/IEIEHHOCTh B 3aMKHYTOIl CeTH
[Tnacra, nenast IMHAMUKY M POCT SHTPOIUH
Hen30exkHbIME. Bes ['efizenbepra nuks He Mor

Obl HAYATHCH.
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2 Ontology of Information:

Configuration vs Substance

In the UWCM paradigm, information is
not an abstract entity or a property of mat-
ter. According to Section 8 of the Final Docu-
ment [1], information is a property of the con-
figuration of Plast connections. Any physical
event, from a quantum transition to gravita-
tional collapse, leaves a trace exclusively as
a change in the topological connectivity of
nodes.

This allows resolving the classical paradox
of information erasure (Landauer’s principle
[7]). The standard formulation states that
erasing a bit releases energy kg7 In2. From
the UWCM point of view, this description is
superficial. Energy is not released when data
is destroyed; it is expended on changing it.
"Erasure" by a macroscopic instrument is a
physical rewriting of a Plast node. The heat
released in this process is not a "product"
of erasure, but a projection onto the Filling
level: the energy of broken connections passes
into the Plast framework, exciting neighbor-
ing nodes and connections, which is macro-
scopically registered as thermal radiation.

Clarification: UWCM does not contradict
Landauer’s principle, but gives it an ontolog-
ical foundation. From the point of view of
thermodynamics, the energy kgT'ln2 is in-
deed released into the environment. From the
point of view of Plast ontology, this release
is a projection of the costs of restructuring
node connections. The two descriptions com-
plement each other at different levels.

Since the Plast is finite and closed, infor-

mation cannot disappear. During the relax-

2 Owntosorusa mHPOPMAITINT:
KOH(UrypaIs OIpoTuB cyo-
CTAHIIN

B napagurme EBKM nadopmarius He aB-
JIsteTCsT aDCTPAKTHON CYITHOCTHIO WJIN CBO¥i-
crBoMm matepuu. Corjiacuo pasgueny 8 Uto-
roporo Jokymenta |[1|, madopmanus — 3ro
cBoiicTBO KoH(uryparuu cea3eit [Lnacra. JIro-
6oe pusuueckoe coObITHE, OT KBAHTOBOI'O ITe-
pexoia JI0 FPaBUTAIIMOHHOTO KOJIIAIICA, OCTaB-
JIFET CJIe]T UCKJTIOYUTE/IbHO KaK U3MEHEHHE TO-
OJIOTUYECKON CBA3HOCTHU y3JIOB.

DTO MO3BOJIAET PA3PENINTh KJIACCHICCKUit
napaJioKe crupanus uHdopMaruy (IPUHIAIT
Jannayspa [7]). Crangapraas dopMymnpos-
Ka IVIACUT, YTO CTUPaHUe OUTA BBIJIE/ISIET SHEP-
ruto kgT'In2. C rouku 3penus EBKM, sTo
ONMCaHue MOBEPXHOCTHO. DHEPTHs He BbIJle-
JISIeTCS TIPU YHUYTOYXKEHUH JTAHHBIX; OHA 3a-
TpadnBaeTcs Ha ux udMeHenue. «CTupanue»
MaKPOCKOIIMIECKUM IIPUOOPOM — 3T0 (husn-
Jeckas mepe3anuch yssa [Lracra. Boiiesse-
MO€ P 3TOM TEILJIO — He «IIPOJYKT» CTHPa-
HUs, a MPOEKINA Ha ypoBeHb HamosHenus:
SHEPTHUs PA3OPBAHHBIX CBsI3eil MMEePeXOUT B
kapkac Ilmacra, Bo30yKgasi cocegHue y3JIbI
U CBSI3U, YTO MAKPOCKOITMYECKU PErUCTPUPY-
eTcst KaK TeIlJIOBOe U3JIyIeHue.

Yrounenne: EBKM ne nporuBopedunT npun-
nuiy Jlanmayspa, a Jaét eMy OHTOJIOIHYe-
ckoe ocHoBaHUe. C TOUKM 3PEHUST TEPMOITHA-
MUKH, 3Heprud kg1 ln2 jneiicTBUTETHLHO BbI-
JesigseTcd B OKpyzKaronryio cpeiay. C Toukn
3penus onTosioruu [Lnacra, 3T0 BbIIEIEHTE —
IPOEKIINA 3aTPaT HA IIEPECTPORKY CBA3CH y3-
Jta. /IBa ommcaHust JOMOJIHSIOT APYT APyTa Ha

Pa3HBIX yPOBHSIX.
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ation of a node (for example, a black hole),
the configuration of connections is transmit-
ted through the neutrino channel to the ac-
tive boundary of the cycle — the SGW. Archiv-

ing requires energy expenditure, not release.

2.1 Soliton Interpretation of In-

formation Processes

In UWCM ontology, information is a prop-
erty of the configuration of connections. The
soliton model of Plast nodes (see preprint [3])
allows giving this formulation a precise oper-
ational meaning:

e A coherent soliton (pure state, S,y = 0)
contains information in an inactive form.
It is encoded in the topological structure
of the loop itself, but cannot be transmit-
ted or read, because transmission requires
a change in configuration (AN # 0).

e An information process is a change in the
configuration of a soliton or an ensemble of
solitons. The energy cost of this process is
determined by the framework stiffness co-
efficient «,, the projection operator P, and
the number of affected connections AN.

e Information erasure is not the destruction
of data, but the destruction of one sta-
ble soliton configuration and the creation
of another. The energy released in this
process is the difference in the connection
energies of the initial and final states. It
is inevitable because any change in config-
uration requires overcoming the potential
barrier of the soliton.

e Archiving on the SGW: In the "Whip Re-
turn" phase, information passes from the
Filling level to the SGW level through the

neutrino channel. In soliton terms, this

[Tockosibky Il1acT KoHEYEH 1 3aMKHY'T, NH-
dopmanus He MokeT ncye3nyThb. [Ipu perak-
carnuu y3ya (Hampumep, I6pHOI JBIPBI) KOH-
durypanus caazeit nepeaéTcs yepe3 HelTpuH-
HBIIl KaHa/I Ha aKTUBHYIO I'DAHUILY ITUKJIA —
CTI'B. Apxusanusi TpebyeT 3aTpaT SHEPIUH, a

He BBIIEJIIeT ec.

2.1 CoanToHHAS WHTEPHPETAITS

MH(OPMaIMOHHBIX ITPOIIECCOB

B onronorun EBKM undopmarus sipiisi-
ercst cBoiicTBOM KoH(uryparmun cssizeit. Co-
JIUTOHHAsT MoJesib y3yioB [lmacra (cm. mpe-
npuHT [3|) mosBosiger maTh 1ot hopmyu-
POBKE TOYHBII ONEPAITMOHHBIA CMBIC/I:

e KorepeHTHbIii COJIMTOH (YUCTOE COCTOSTHUE,
Syny = 0) comepkut nHOOPMAIIUIO B HEAK-
tuBHO hopme. OHa 3aKOIUPOBAHA B TOIIO-
JIOTMYECKOH CTPYKTYype CaMOi LeT/In, HO He
MOZKET OBITH IIepeJlaHa WU CIUTAHA, [TOTO-
My 9TO Tepejiada TpedyeT n3MeHeHUs KOH-
dburypamuu (AN # 0).

o lndopManmoHHblii Iporecc — 3To u3MeHe-
Hue KOH(MUTYpAIMU COJUTOHA WU aHCaM-
OJI1sT COTUTOHOB. DHEPTeTUIECKasT CTOMMOCTh
9TOrO IpoIiecca ompeiesisercs Kodhdurim-
€HTOM YKECTKOCTHU KapKaca (v, ITPOEKITNOH-
HBIM OTIepATOPOM P U YUCTIOM 3aTPOHYTHIX
cBsazeit AN.

e Crupanue madopMaIuu — 3TO HE YHUUTO-
JKEeHUEe JaHHbIX, & pa3pylleHue OAHON yCTOM-
YUBOI COJIMTOHHON KOH(MDUTYPAITIU U CO3/1a-
HUE JIPYToiil. DHeprusi, KOTopast BbIJIe/IseT-
s IIPU 9TOM, — 3TO Pa3HOCTH SHEPrUil CBs-
31 HAYAJIBHOI'O ¥ KOHETHOTO cocTostamit. OHa
Hen30eKHA, TIOTOMY |TO JII000e M3MEHEHUe
KoHurypamnuu Tpedyer IpeooJieHus mo-

TEHITNATBLHOTO Dapbepa COJIMTOHA.
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process is a transfer of topological charge
(configuration of connections) from volu-
metric solitons (Filling objects) to the bound-
ary macro-soliton (SGW). The archiving
density of 1 bit per 4% is the maximum
information capacity of a single SGW con-

nection, determined by Planck discreteness.

o Apxuamnus va CI'B: B daze «Bozspar x/ibI-

cTay» nHMOPMAIUY IepexouT ¢ ypoBHd Ha-
nonHenns Ha yposenb CI'B gepes mefitpun-
HBEINT Kanasl. B TepMHHAX COJIMTOHOB 3TOT
IIpoIece IIPeJICTaBIIAeT co0Oi IepeHoc To-
HOJIOTITIECKOT0 3apsi/ia (KOHQUIYpAIIN CBS-
3eit) ¢ 00bEMHBIX COUTOHOB (00beKThI Ha-
IOJTHEHVsT) HA TPAHUYIHBI MaKpPO-COJUTOH
(CI'B). ILnorHocTh apxusamuu 1 6ut na 41%
— 3TO MaKCUMaJIbHasd MH(MOPMAIIIOHHAA EM-
KocTh equanYHON cBsasu CI'B, ompenesrse-

Mad IJIaHKOBCKOM JAUCKPETHOCTDBIO.
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3 Quantization of Configura-

tion and the Projection Op-

erator

If information is the number of changed
connections N, then any operation with it
has an energy cost. The minimum unit of
change is the switching of one Planck connec-
tion (Ip), requiring energy Ep. However, the
physical quantities of the observable world re-
quire calibration relative to the hierarchical
stiffness levels «,,.

To translate the pure combinatorics of the
graph into the GR metric, the projection op-
erator P is introduced. P is not just a scale
coefficient, but an ontological bridge between
the discrete combinatorics of the graph and
the smooth GR metric. It translates topo-
logical changes of connections into physical
quantities, providing the correct dimension
and connection with the observable world. P
has dimensions inverse to Ep, ensuring the
transition from Planck units to joules.

The projection operator P is defined as
the inverse of the average Planck-scale energy,
averaged over an ensemble of connections in

a local region with characteristic scale L:

P =(Ep)L

where (Ep)y, is the average connection en-
ergy in the averaging region. This quantity is
theoretically computable if the local connec-
tion density peonnections 1S known. In the cur-
rent version of the model, it can be estimated
through cosmological parameters (e.g., A or
Hy), which makes P not an abstract opera-

tor, but a quantity related to observational

3 KBaHTOBaHme KOH(pUrypa-

oy 1 olrepaTop IpoeKunun

Ecan nandopmariist — 9T0 9uCI0 n13MEHEH-
HBIX cBazeit N, To jobasi omepaliusi ¢ Heit
UMeeT SHEPreTUIECKYI0 CTOMMOCTh. MuHMa b
Hasl eIMHUIA N3MEHEHUsT — IIePEKJIIOIeHne OJ1-
HOI1 TJIAHKOBCKOI1 cBsi3u (I p), Tpedytotee SHep-
run Ep. OgHako pusndeckune BeJTUIUHBI Ha-
OJTI01aeMOr0 MUpa TpeOdYIOT KaJuOPOBKU OT-
HOCUTE/TbHO UEPAPXUIECKUX YPOBHEH KECT-
KOCTHU (.

JL1st mepeBoia INCTO KOMOMHATOPUKI I'Pa-
da B merpuky OTO BBOIUTCS OLIEPATOP TIPO-
exkiuu P. P — 310 He NPOCTO MACIITAOHBIH
K03 DUIUEHT, & OHTOJIOTUIECKII MOCT MeK-
JIy JTUCKPETHOI KOMOMHATOPUKOI rpada u rra/i-
koit Mmerpuroit OTO. On nepeBosUT TOIOJIO-
ruvyecKrue M3MeHEHUsl CBdA3ell B (pU3MIECKUE
BEJIMIMHBI, 00eCIIeInBast MPABUIBHYIO Pa3Mep-
HOCTh U CBsI3b C HAOJIIOAEMBIM MHUPOM. P
nMeeT pasMepHoOCThb, obpaTHyio Ep, obecrre-
YUBas IePexo/] OT IJIAHKOBCKUX €JIMHUIL K JT2KO-
VIISIM.

OmnepaTop mpoekiuu P orpeie/isieTcs Kak
oOpaTHas BeJIMYINHA K CPeJIHEl SHEPTUH TLIaH-
KOBCKOI'O MacIiTada, yCpeIHEHHOM 110 aHCaMOJIIO
CBsA3€ll B JIOKAJIbHON 00J1aCTU ¢ XapaKTEePHBIM

macirabom L:

P~ =(Ep)L

rie (Ep), — cpeJiHsist SHEPIus CBsI3U B 00~
JIACTH YCPEeJIHEHUsA. DTa BEJIUUNHA TEOPETH-
YeCKMW BBIYUMCJIgEMa, €CJIM W3BECTHA JIOKAJIb-
Had IJIOTHOCTD CBA3EH Pepgseri- B TEKYIIEH BEp-
CHUU MOJIEJIM OHA MOKeT ObITH OIleHEeHa Yepe3
KOCMOJIOTMYIECKIe TTapaMeTpsl (Hampumep, A

win Hy), aro nenaer P He abCTPAKTHBIM OTe-
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data.

Clarification on the dimension of P: The
operator P effectively acts as the macroscopic
amplitude of the Plast state function ¥(7) at
the hierarchy level n. Its specific value is de-
termined by the connection density in a given
local region and scales together with the evo-
lution of the Plast framework, described by
the parameter v ~ 0.06 from DESI DR2 data
(see Final Document [1], Section 5). Thus, P
is not an arbitrary constant, but is related to
the observed dynamics of the Universe.

Defensive paragraph on the status of P:

Although the explicit functional peonnections (Z; t)

requires a separate derivation from the dy-
namics of equations on the graph, we pos-
tulate the existence of P as the macroscopic
limit of topology averaging. Its connection
with the observed Hubble parameter Hy and
cosmological evolution v ~ 0.06 from DESI
DR2 data (see Final Document [1], Section
5) makes the operator physically measurable,
not an arbitrary assumption. P is not a global
constant; its value is determined by the local
connection density and scales together with
the state function v (7), which ensures its con-
sistency with the observed dynamics of the
Universe.

To eliminate dimensional confusion, we in-
troduce a dimensionless projection of the op-

erator P, normalized to the Planck volume

13

3
Pdimless =P lP

Then the triad E, m, I is written through

Paimless, which ensures consistency with the

continuum limit and avoids contradictions when

pPaToOpOM, a BEJIMIUHON, CBA3AHHON ¢ HADJIIO-
JTaeMbIMH JTAHHBIMHA.

Yrounenue o pazmeproctu P: Oneparop
P dpakTmyecku BBICTYIIAET KAK MaKPOCKOIIH-
Jeckas aMILIUTyAa pyHKImn coctogaud [Lna-
cra ©(T) Ha ypoBHe mepapxuu n. Ero KoH-
KpeTHOE 3HAYUEHUE OIPE/IC/IACTCA ILIOTHOCTHIO
CBsA3€EH B JAHHON JIOKAJILHOI 00JIaCTH U MaC-
mTabupyercsa BMeECTe C IBOJIONUENH KapKaca
[Lnacra, onuceiBaemoit mapamerpom v ~ .06
u3 nanabix DEST DR2 (em. Mroroserit 1oky-
ment [1], pasmen 5). Takum obpasom, P me
SABJISIETCS TIPOU3BOJILHON KOHCTAHTOM, a CBsI-
3aH ¢ HabJIIogaeMoi JuHaMukoi Beemennoii.

BamuTHbI ab3ar o craryce P: XoTs siB-
HBIH QYHKITMOHAI Pepgseii (T, 1) TPEOyET OT1€TH-
HOT'O BBIBOJIA U3 JIMTHAMUKY YpaBHEHU{T Ha rpa-
de, MBI TIOCTYJIUPYEM CYIIECTBOBaHNE P Kak
MaKpPOCKOIINIECKOTO IIpeesia yCpeHEHHsT TO-
nojiorun. Ero c¢Bs3b ¢ HaO/IIOIAEMBIM T1apa-
MeTpoMm Xabbita Hy 1 KOCMOJIOTUYECKO# 9BO-
moreit v /& 0.06 u3 nanubrx DEST DR2 (cwm.
Urorosstii pokyment [1], pasmen 5) nenaer
oriepaTop pU3MIECKU U3MEPUMBIM, & He IIPO-
U3BOJILHBIM JIOITYIIIEHUEM. P He ABJIATCH TJI0-
Oa/IbHOM KOHCTAHTOM; €ro 3HadeHue OIpe/ie-
JdeTcd JIOKAJIbHOM [IJIOTHOCTBIO CBA3E 1 Mac-
mrabupyercd BMecTe ¢ PYHKIUEH COCTOTHUSA
Y (T), 910 0bECIIEUNBAET €r0 COIIACOBAHHOCTh
¢ HabogaeMol JuHaMuKoi BeeseHHoi.

g yerpanenus pa3MepHOCTHOI Ty TaHu-
bl BBEJIEM Oe3pasMepHYIO ITPOEKITUIO olepa-
Topa P, HOpMUPOBAHHYIO Ha, IJIAHKOBCKUI 00b-

ém 1%

3
Pdimless =P- ZP

Tornma Tpuaga E,m, I 3anucbiBaeTcd de-

comparing macro- and micro-objects (see preprint pe3 Pgimless, 4TO 00eCIEUNBAET COTTIACOBAH-
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[3], Section 7).

This forms a unified triad:

E = 7Ddimless N - Qp - EP

m = Pdimless N - Qp - Mp

I = N bits

Here I is the amount of information in
bits, equal to the number of changed connec-
tions . Information is defined in two ways:
e Absolute information: I, = NN bits — the

number of connections in the current con-
figuration.

e Information process: Al = AN — the
change in the number of connections dur-
ing the transition between configurations.

The growth of von Neumann entropy S,x
corresponds to an increase in AI, that is,
an increase in the number of possible con-
With-

out the operator P, these expressions remain

figurations €2, where S,y = log,(2).

only topological correspondences. It is P that
takes into account the dynamics of the en-
vironment, allowing comparison of the con-
nection energy of a gluon and the metabolic
energy of the brain in a unified coordinate

system.

HOCTH C KOHTHHYAJHHBIM TIPEIETIOM U TTO3BO-
JiseT m36eKaTh MPOTUBOPEUMi IIPU CPaBHE-
HUU MAKPO- U MUKPOOOBLEKTOB (CM. IIPEIPUHT
[3], pazmen 7).

D10 hOpMUPYET €IUHYIO TPUATLY:

E = Pdimless -N - Q- EP

m = 7Ddimless -N - Qp - Mp

I = N 6ur

3nech [ — KommdaecTBO nHMOpPMAIUU B OU-
Tax, PaBHOE YUCJIy U3MEHEHHBIX cBsi3eit /N.
WNudopmariust ompeesisiercs IByMs CIocoba-
MU:

e Ab6comornas nadopMmarus: [,sc = N Out
— YHCI0 CBsI3eil B Tekyleil KoHdurypa-
U,

e Uudopmarmonnsrit mporecc: Al = AN —
M3MEHEHHUe YUCIIa CBsi3eil IIPH IepexoJie MexK-
J1y KOHPUTYPAIASIMHA.

Pocr sarponnn dou Heiimana S,y coot-
BercTByeT yBesumdeHuio Al TO ecTb yBeJu-
YEHUIO YHCJIa BO3MOXKHBIX KOHUIYpammii {2,
riae S,y = logy(€2). Bes oneparopa P nan-
HbI€ BbIPpazKE€HHUA OCTalOTCA JIMIIb TOIIOJIOI'N-
JecKuMu cooTBercTBuUaAMU. Vmenno P yun-
THIBAET JUHAMUKY CPeIbl, TO3BOJIsIsl CPaBHU-
BaTh SHEPTUIO CBA3U IJIFOOHA U MeTabOJImde-
CKYIO SHEPI'MIO MO3ra B €JIMHOI CHCTeMe KO-

Oop/IuHaT.
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4 von Neumann Entropy as
a Measure of Network Un-

certainty

Developing the conclusions of preprint [2],
we define information entropy through the
state of the density matrix p of the Plast net-

work:

Suny = —Tr(plnp)

The connection between von Neumann en-
tropy and information uncertainty is estab-

lished through the Boltzmann constant:

S’UN = kB ln(2) : [uncertainty

where [incertainty 15 information uncertainty
in bits. This explicitly connects bits (AN)
with physical temperature and energy, pro-
viding a bridge between graph topology and
thermodynamics.

Footnote: In a discrete Plast network, the
density operator p is approximated by the
normalized adjacency matrix of the graph.
To correctly define von Neumann entropy, it
is necessary to ensure the condition Tr(p) =
1. The normalized density matrix is defined

as:

Pij = —Z d

Lk Yk
where A;; is the adjacency matrix of the
graph (connections between nodes i and j),
and dy, = ) ; Ay, is the degree of node k (the
number of connections emanating from the
node). This normalization guarantees that
Tr(p) = >, pi = 1, which is necessary for

interpreting p as a density matrix.

4 Durponusa ¢don Heiimana
KaK Mepa HeollpeaeJIEHHO-

CTUN ceTn

PasBuBas BbIBOJIBI IPENIPUHTA |2, MbI O1Ipe-
nesigeM MH(OPMAIMOHHYIO SHTPOIMIO 4Yepes
COCTOSTHME MAaTPUIBI IJIOTHOCTH p cetu ILia-

CTa:

Sunv = —Tr(plnp)

Css3b Mexk 1y suTponueit por Heitmana u
nHMOPMAIIMOHHOW HEOIPEIeIEHHOCTBIO YCTa-

HaBJINBa€TCA 9€pPE3 ITOCTOAHHYIO BOJ’II)HM&H&I

SUN = kB IH(Q) : Iuncertainty

rj1e Luncertainty — WH(OPMAaIMOHHAs HeOIpe-
JIeJIEHHOCTD B OMTaX. DTO IBHO CBI3LIBAET O1-
Tl (AN) ¢ busrueckoit TemepaTypoit u sHep-
rueit, obecreunBasg MOCT MEXKJIy TOIIOJIOTHEH
rpacda 1 TepMOIMHAMUKOIL.

Cuocka: B guckpernoii ceru Ilracta ore-
paTop IJIOTHOCTU p AITPOKCUMUPYETCA HOP-
MHUPOBaHHOI MaTpuiieit cMmexkHoctu rpada. s
KOPPEKTHOIO orpeiesieHus suTporuu dhon Heii-
MaHa HeobXo Mo obecriednTs ycesosue Tr(p) =
1. HopmupoBanHasi MaTpuiia IjI0THOCTH OIIpe-

JejideTrcd KaK:

_ Ay
LR s
> i
rae A;; — Marpuna cMexkHocTH rpada (cBsi-
31 MEXKJy y3iaMu ¢ U j), a dy = > Agj —
j

crerenb y3na k (dueno cBaseil, MCXOAAIUX
u3 y3ia). Takasg HOPMHUPOBKA rapaHTHUPYET,
aro Tr(p) = >, pi = 1, 9T0 HEOOXOAUMO J1JIsI
MHTEPIPETAINE ) KAK MATPUIILI [IIIOTHOCTH.

Yeyoue mHopmupoeku Tr(p) = 1 Tpebyer
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The normalization condition Tr(p) = 1 re-
quires the use of the node degree dj. This
guarantees the conservation of probability dur-
ing the transition from a discrete graph to the
von Neumann continuum [6].

In the limit of large N (number of nodes),
this approximation tends to the continuous
von Neumann operator. Thus, the formula
Syny = —Tr(plnp) is preserved, but p is un-
derstood as a projection of the discrete struc-
ture onto the Filling level.

The growth of S,y corresponds to an in-
crease in the number of possible configura-
tions €, where S,y = log,(£2), and Al = AN

is the change in the number of connections.

4.1 Decoherence and the Growth

of von Neumann Entropy

In quantum mechanics, any interaction of
a system with the environment, including mea-
surement, leads to decoherence — the loss of
quantum coherence. The density matrix p
transitions from a pure state (p? = p, Syn =
0) to a mixed state (S,y > 0).

The growth of von Neumann entropy in
this process is not just an abstract measure.
It is a physical process of entanglement be-
tween the system and the environment. In
UWCM terms:

e System — a local node and its configura-
tion of connections.

e Environment — the Plast framework (the
rest of the network).

e Decoherence — restructuring of connections
between the node and the framework.

e Growth of S,5 — an increase in the num-
ber of possible configurations of connec-

tions connecting the node to the environ-

UCIIOJIL30BAHMA CTEIICHN y3J1a dj. DTO rapa-
TUPYeT COXPaHEHHE BEPOSITHOCTU IIPU TIepe-
XOJIe OT JIMCKPETHOro Trpada K KOHTHHYYMY
don Heitmana [6].

B npesesie 6ombimux N (ducsa y37ao0B) 910
HpUOJIMKEHNE CTPEMUTCS K HEIPEPBIBHOMY OIle-
paropy dhon Heitmana. Takum obpazom, dpop-
myna S,y = —Tr(plnp) coxpansercs, HO p
[OHUMAETCsT KaK POEKIIUs JUCKPETHO CTPYK-
TYpbI Ha ypoBenb Harosnenus.

Poct S, COOTBETCTBYET YBEJINICHUIO TUC-
Jla, BO3MOXKHBIX KoHpuryparmuii 2, riae S,y =
log,(2), a AI = AN — u3MeHeHHe UHUCIIA

CBSI3€ll.

4.1 /lekorepeHIius U poCT SHTPO-

nun ¢dpon Heiimana

B xBanTOBOIT MexaHnKe J1000€ B3anMOIEH-
CTBHE CHCTEMBI C OKPYZKEHUEM, B TOM HIHC-
Jle U3MepeHue, MPUBOJINUT K JIEKOTePeHInn —
rorepe KBaHTOBOW KorepentHoctu. Matpuria
IJIOTHOCTH ) MEPEXOJUT U3 TIUCTOrO COCTOSI-
nusg (p? = p, Syny = 0) B cmemannoe (S,y >
0).

Poct surponuu ¢pon Hefimana B 3ToM 11po-
I[ecce — 9TO HEe MPOCTO aDCTPAKTHAsl Mepa.
910 bU3MIECKUil MPOIECC MOSIBJIEHUs 3ally-
TAaHHOCTU MEXKJy CUCTEMON M OKPY2KEHHEM.
B repmunax EBKM:

e Cucrema — JIOKAJbHBIN y3€/ U €ro KOHDU-
rypamnus CBA3ei.

e Oxpyzxkenne — kapkac [lmacra (ocranbHas
CceTh).

e JlekorepeHIiusi — epecTpoiika CBs3eil MexK-
JIy y3JIOM B KapKacoM.

e Poct S,y — yBe/ludeHue 4ucjia BO3ZMOXK-
HBIX KOH(pUTYpaInii CBsA3€il, CBI3bIBAIONITNX

y3€JI C OKPYZKEeHUEM.
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ment.
This makes the growth of von Neumann

entropy a quantum generalization of the growth

of thermodynamic Boltzmann—Clausius entropy

[9]. Both processes reflect the transition of
the system to a larger number of possible
configurations, but at different levels: quan-
tum (entanglement, decoherence) and clas-
sical (dissipation, thermal equilibrium). In
UWCM, both processes are projections of one
phenomenon: an increase in the information
uncertainty of the network during its interac-
tion with itself.

The cycle of the Universe is a strict se-
quence of states of this function:

1. Absolute Zero: Coherent pure state
(p* = p). Entropy S,n = 0. The system has
ideal order. However, the Heisenberg uncer-
tainty principle [5] prohibits the existence of
a state with completely defined coordinates
and momenta of all nodes. Even in a coherent
state, quantum fluctuations remain — a pro-
jection of the fact that Plast connections can-
not be frozen absolutely. Information does
not disappear — it simply "sleeps" in the co-
herent structure of the Plast, but Heisenberg
guarantees that this sleep cannot last forever.

2. Whip Crack: Phase transition. When
the Plast is compressed to the scale lp, the
fluctuations allowed by Heisenberg reach a
critical threshold. They can no longer re-
main local — they trigger a cascade restruc-
turing of connections. Decoherence occurs:
the coherent state is destroyed, S,y increases
abruptly, and information from the "sleep-
ing" state transitions to an active information
process. Heisenberg here acts not as an exter-
nal prohibition, but as an internal mechanism

for starting the cycle.

910 nenaer poct 3aTponun ¢pon Heitmana
KBAHTOBBIM O0OODIIEHUEM POCTa TEPMOJIMHA~
Mudeckoi sHTpormu bonbnvana—Kiraysuyca
[9]. O6a nporecca oTpazkaT Mepexo/| CucTe-
MBI K OOJIBITIEMY HYHC/IY BO3MOXKHBIX KOH(DU-
rypariuii, HO Ha Pa3HbIX YPOBHSX: KBAHTOBOM
(3amyTaHHOCTD, JIEKOTePeHIHsI) U KJIaccude-
CKOM (JTriccumanust, TeraoBoe papHoBecue). B
EBKM ob6a 1poriecca — IpoeKIuu OJTHOTO SIB-
JIEHUST: YBeJIndeHus NHMOPMAIIMOHHON Heolrpe-
JIEJIEHHOCTH CeTH NPHU €€ B3aMMOJIHCTBUN C
camoii co0oii.

[Tuk.1 Beenrennoii npescrasiisier coboii cTpo-
I'YIO TOC/IE/I0BATE/IbHOCTD COCTOSTHUM 9TOM (DyHK-
IV

1. A6comorabiit Hoab: KorepeaThoe 4am-
croe cocrognue (p? = p). Durponusa S,y =
0. Cucrema obJiajaer uIeaJbHON yIOPSIIO-
YeHHOCTBI0. OHAKO MPUHITUIT HEOTIPE,IeIEH-
noctu [eitzenbepra [5] 3ampernaer cymecTBo-
BaHUE COCTOSTHUS C TTOJTHOCTHIO OIIPeIeIEHHBI-
MU KOOP/IMHATAMU U UMITYTbCAME BCEX Y3JIOB.
Jlake B KOT€PEHTHOM COCTOSIHUH OCTAIOTCs
KBAHTOBBIE (DJIYKTyaluun — MPOEKIHs TOrO,
uTo cBaA3M [l1acTa HE MOTYT OBITH 3aMOPOXKE-
HbI abcosroTHO. HbOpMaIius He nciae3aer —
OHA IIPOCTO «CIIUT» B KOI'€PEHTHOW CTPYKTY-
pe ILnacra, no [eiizenbepr rapanTupyer, 94To
9TOT COH HE MOYKET JIJINTHCSI BEYHO.

2. ¥Yaap xabicta: Paszopwiit nepexo. [Ipn
koMmrpeccun [Lmacta no macmraba [p dayk-
Tyaluu, paspeniénubie elizendbeprom, mocTu-
rafoT KpuTudeckoro mopora. Ouu GoJibine He
MOTYT OCTaBaTHCsT JIOKAJTBHBIMHI — OHU 3aITyC-
KaloT KaCKaJ JHYIO IepecTpoiiky cBgaseil. [Ipo-
UCXOUT JIEKOTE€PEHIINsI: KOTePEHTHOE COCTOSI-
HHUe pa3pyIliaercsd, S,y CKadKooOpa3HO BO3-
pacraer, ¥ UHGPOPMAIHMA U3 <CISIIEro» CO-

CTOsIHUS TIEPEXOUT B aKTUBHBIN HHMOPMAa-
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3. Unfolding: The growth of classical
Boltzmann entropy Sp at the Filling level is
a strictly monotonic function of the growth
of information entropy of the entire network.
The growth of disorder in the Universe is a
projection of the fact that measurement fixes
one classical state from a multitude of quan-
tum possibilities. The internal observer does
not "return" the system to a hidden state,
but only registers one of the implementations
of the network, losing access to the full set of
quantum correlations.

The role of the SGW here is critical. It
acts as an active absorber. In the "Whip Re-
turn" phase, the accumulated entropy of the
Filling (including, but not limited to, Boltz-
mann entropy) is transformed at the bound-
ary into structured information (von Neumann
entropy of the boundary). The information
flow comes from different levels of the hier-
archy — from quantum fluctuations to clas-
sical structures. Chaos turns into archived
order with a density of 1 bit per area 413 (see
Section 7.7 of the Final Document [1], where
this information density is derived from the
holographic principle of UWCM, as well as
Bekenstein’s work [11] on black hole entropy).

IUOHHBII TIporiecc. [efizenbepr 3/1eCh BHICTY-
[IAeT He KaK BHEITHU 3a1peT, a KaK BHYTPEH-
HU MEeXaHU3M 3allycKa ITUKJIa.

3. Pacupsamienue: Poct kjaccmieckoit
suTpormu boabnmana Sp Ha yposHe Harmoi-
HEHUs €CTh CTPOTO MOHOTOHHAsT (PYHKITUS PO-
cra, MHPOPMAIIMOHHON SHTPOINHU BCeil ceTu.
Poct Gecniopsiika Bo Beestennoit — 310 mpo-
eKITUsl TOr0, 9TO u3Mepenue (PUKCUPYeT OJIHO
KJIACCHYECKOE COCTOSHIE U3 MHOYKECTBA KBaH-
TOBBIX BO3MOXKHOCTe. BHyTpeHHumit HadJI10-
JlaTeib He «BO3BPAIAET» CUCTEMY B CKPBI-
TO€ COCTOsIHUE, a JIUIIb PEruCTPUPYET OJHY
U3 peasin3aluii CeTu, Tepsist JOCTYII K TOJTHO-
My HaOOPY KBAHTOBBIX KOPPEJIATINA.

Posir CI'B 31ech kpurnana. OHa BbICTY-

IaeT KakK aKTUBHBIN moryioTuTesb. B daze «Bos-

BpaT XJIbICTa» HaKOILIeHHass SHTponust Ha-
HOJIHEHUsI (BKJIOYAs, HO HE OIPAHUYMBAsIChH
BousbimanoBekoit suTpomnueit) mpeobpasyercst
Ha TPAHUIE B CTPYKTYPUPOBAHHYIO HHOOP-
maruto (saTponuio ¢on Heiimana rpanutipr).
NudopMmalimoHHbIi IOTOK UIAET C pa3HBIX YPOB-
Hell mepapxum — OT KBAHTOBBIX (DJIyKTYaITHit
JIO KJTACCUYECKHUX CTPYKTYP. Xaoc IIpeBpala-
eTCsl B apXUBUPOBAHHBIN TOPSIJIOK Pa3MEPOM
1 6ut Ha mwiomaas 41% (cM. pasmgen 7.7 Uro-
roBOro JIOKyMeHTa [1|, rjie 9Ta IoTHOCTD Hi-
dopmalnnn BbIBeJeHa W3 TOJIOIPAUIECKOro
npunnnna EBKM, a rak:xke paborsl Beken-

mreiina [11] mo suTporun Y6pHBIX ALIP).
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5 Hierarchical Relaxation: Whyp WMepapxmdeckasi peJjakca-

Galaxies Calm Down

ACDM explains the stabilization of galax-
ies after mergers through a balance of forces:
gravity, the tendency to minimize potential
energy, conservation and redistribution of an-
gular momentum, as well as dynamical fric-
tion and gas dissipation. These mechanisms
are quantitatively correct. However, they de-
scribe how relaxation occurs, but not why the
tendency toward ordering itself exists.

Moreover, ACDM finds itself in a deep
logical contradiction:

1. The Second Law of thermodynamics
requires the growth of entropy in the Uni-
verse. 2. The stabilization of galaxies is a
local ordering (a decrease in entropy in a sub-
system). 3. ACDM does not provide a unified
explanation for these two oppositely directed
processes, describing them by different mech-
anisms that are not connected to each other.

In UWCM this contradiction is removed
[1]:

e Entropy growth is a projection of the growth
of information uncertainty of the entire Plast
network. This is a global process.

e The stabilization of galaxies is a local re-
laxation of a subsystem to a stable config-
uration of framework connections. This is
a local process.

e These processes do not contradict each other,
because the global growth of the number of
possible states of the entire network does
not exclude the local ordering of a subsys-
tem. Moreover, the ordering of galaxies is
a transition of energy from chaotic forms

(gas, turbulence, thermal motion) into struc-

ons«d: 1mmoYemMy raJlakKTmkKkum ycCIiio-

KanBalOTCd

ACDM o6bsicHsIeT CTabUIN3alINI0 TaaaK-
THK IIOCTIE CJIUSHUR depe3 OaJaHC CHI: T'pa-
BHUTAIMIO, CTPEMJIEHIE K MUHIMYMY ITOTEHIIH-
aJILHOM SHEPIuu, COXpaHeHne U Iepepacipe-
JleJIeHe YIJIOBOIO MOMEHTa, & TaKrKe JIMHa-
MHUYECKOe TpeHHe U JUCCHUIAINIO ra3a. JTH
MeXaHU3Mbl BEpHBI KOJudecTBeHHO. OTHAKO
OHH OIUCHIBAIOT KAK IIPOUCXOJIAT PEIAKCAIIHS,
HO He IT0YeMy CYIIECTBYeT caMa TeHIEHIINA K
YIOPSI0UEHHIO.

Bosee Toro, ACDM oxka3sbiBaeTcst B IJIy-
OOKOM JIOTHIE€CKOM ITPOTHBOPEUNIN:

1. Bropoit 3akoH TepMOITHAMUKI TPeOy-
eT pocta sHTponuu Bo Beenennoii. 2. Crabu-
JIN3AIAS TAJIAKTUK — 9TO JIOKAJbHOE YIOPSI-
Jovenne (YMeHbIIeHHe SHTPOIINH B TI0JICUCTE-
me). 3. ACDM ne maér eqnHOTrO 06bsiCHEHMST
9THM JIBYM PA3HOHAIIPABJIECHHBIM ITPOIECCAM,
OIHUCHIBAsT MX PA3HBIMU MEXaHU3MaMH, KOTO-
pble He CBS3aHbl MEXKTy COOOii.

B EBKM »sT10 mporuBopevne cHEMAaETCst
[1]:

e Poct sHTpOnmu — 3T0 MPOEKIHsI pocTa MH-
dbopMaINOHHOI HEOIPEIeJIEHHOCTH BCeil ce-
t Il1acra. 1o rnobasbHBII TIpoIece.

o (Crabunmsanud rajJakTUK — 3TO JIOKAJIbHAA
peJiakcalius oJICUCTEMbI K yCTOWIUBON KOH-
durypanun cBs3eit Kapkaca. JTO JIOKAJIb-
HBIHA IIporecc.

e OTHU IIPOIECCHI He ITPOTUBOPEYAT JAPYT JIPY-
Iy, IOTOMY YTO IJIOOAJIbHBIA POCT YHC/IA
BO3MOXKHBIX COCTOAHUN BCEH CETU HE HUC-
KJIIOYaeT JIOKAJIHHOTO YIOPSIOUEHUsT T10/I-

cucTeMbl. boJiee TOrO, yIOpsIoUeHne Ta-
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tured ones (disk, Plast framework).

The Plast framework acts as a unified global

attractor that:

e Returns perturbed subsystems (merging galax-

ies) to a stable connection configuration
(explains stabilization).

e Creates an additional gravitational field as-
sociated with the framework connection den-
sity, which manifests as an effect attributed
to dark matter (explains galaxy rotation).

This is analogous to how any point on an
elastic membrane after an impact tends to
the equilibrium position. The stiffness of the
framework «,, determines the relaxation rate:
the higher the connection density in a given
region, the faster the system returns to equi-

librium.

Thus, UWCM explains both entropy growth

and galaxy stabilization through a single en-
tity — the dynamic density of Plast frame-
work connections — without the need to in-
troduce ad hoc entities (dark matter) and

without internal contradictions.

JIAKTHUK — 3TO IIepexo/] SHEPIrum n3 XaoTH-

geckux (opm (ra3, TypOyJIEHTHOCTD, Tell-

JIOBOE JIBUZKEHNE) B CTPYKTYPUPOBAHHBIE (JHCK,

kapkac [Lracra).

Kapkac Ilnacra nefictByer Kak eauHbIiI
1JI00aJIbHBIN ATTPAKTOP, KOTOPBIIi:

e Bosepalaer BO3MyIIEHHbIE TTOJCUCTEMBI (CJIH-
BAIOIINeECs TATAKTHKHN) K yCTOHIHBON KOH-
dburypanuu csazeit (00bscHseT cTabUIM3a-
IHIO) .

o Co31aéT JOMOTHITETHHOE TPABUTAIINOHHOE
10J1€, CBA3aHHOE C TIJIOTHOCTBIO CBA3€i Kap-
Kaca, KOTOpoe MPosBJIsieTcsd Kak dPDeKT,
OPUIHACHIBAEMBbIH TEMHOI MaTepun (00bsIc-
HSIE€T BpAIllEHNE TaJIaKTHK ).

DTO aHAJOTUYHO TOMY, KaK JI0Oas TOUYKa
Ha YIpYyroil MeMOpaHe MocJje yaapa CTPeMUT-
¢ K TIOJIO?KEHHIO paBHOBecHs. 2ZKECTKOCTh Kap-
Kaca (v, OIPEJIEISeT CKOPOCTb pPeJIaKCalliu:
YeM BBIIIE IJIOTHOCTE CBA3€H B JaHHON 00J1a-
CTH, TeM OBICTpee CHUCTEeMa BO3BPAIACTCH K
PaBHOBECHUIO.

Takum oopazom, EBKM obbsicusier u poct
SHTPONNH, U CTAOMIN3AIINIO TAJTAKTHK depe3
OJIHY CYITHOCTb — JIMHAMUYIECKYIO IJIOTHOCTH
cBazeit kapkaca [Lracra, 6e3 HeobxoauMocT
BBOUTH ad hoc-cymHOCTH (TEMHYIO MaTEPHIO)

n 6e3 BHYTPEHHUX ITPOTUBOPEUMIA.
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6 OHTOJIOrMYeCKUil 3aKOH CO

6 Ontological Law of Conser-

vation

From all of the above follows a fundamen-
tal principle, which in UWCM is not a pos-
tulate, but is a direct consequence of the dis-
crete topology of the Plast and the closedness
of the cycle [1]:

Everything is cyclical. Nothing can arise
from nothing and without energy expendi-
ture, and nothing can disappear without a
trace.

This law covers three levels of reality:

Energy is not created or destroyed — it
passes from the SGW into the Plast frame-
work, into nodes, and back into the SGW.
Tangible mass (in the usual sense) this en-
ergy becomes only at higher levels of the Fill-
ing hierarchy.

Etotal = ESGW + Econnections + Enodes = const

Information is not created or destroyed —
it passes from one configuration of connec-
tions to another, from a manuscript to the

brain, from neutrinos to the SGW.

I Z AN, = const

where AN, is each local change in config-
uration.

Mass-energy is not created or destroyed —
it passes from connection energy into node lo-
calization and back. mita 1S the total mass-
energy of the system, including the contribu-
tion of the curvature of the Plast framework
(see Section 2.8 [1], where curvature is defined

through the connection density peonnections)-

XpaHEeHNnA

U3 Bcero n3ioKeHHOTO BBITEKaeT (DyHIa-
MeHTaJILHBIN puHIUI, KoTophiil B EBKM He
SIBJIETCS TIOCTYJIATOM, & SABJISETCHA MPAMBIM
cJeICTBAEM JHCKpeTHO# Tomosorun llmacra
U 3aMKHYTOCTH IHK/Ia [1]:

Beé mukmmano. Huuro ne MoykeT BO3HUK-
HYTb W3 HUYEro u 0e3 3aTpaT SHEPTHUH, U He
MOKET UCUYE3HYTh OECCIeTHO.

DTOT 3aKOH OXBaTLIBAET TPU YPOBHS pe-
AJIbHOCTU:

DHeprus He CO31aTcCd U He YHUUTOXKAET-
ca — ona nepexoqut u3z CI'B B kapkac ILia-
cra, B y3ibl u oopatrno B CI'B. Omnryrumoit
MAacCoil (B IPHUBBITHOM CMBICTIE) 9T& SHEPTHs
CTAHOBUTCS JIUTTH HA 60J1e€ BHICOKIX YPOBHIX

nepapxun Hamnomnenwns.

ETOTaJ'I = ECFB + ECBSI3eI71 + Ey3JIOB = const

Nudopmarusa He co31a6TCAd U HE YHAUTO-
JKaeTcsd — OHA MePEeXO/IUT U3 OJIHON KOH(DUTY-
palyy CBsI3eii B IPYIyI0, OT PYKOIIMCH K MO3-

ry, ot Heitrrpuno Kk CI'B.

Lroran = Z AN; = const

rie AN; — KaxKi0€e JOKaJIbHOe U3MEHEHNE
KOHMUTYPAITHIH.

Macca-sHeprust He CO3JAETCA U HE YHH-
YTOXKACTCSA — OHA IEPEXOIUT U3 SHEPIUU CBsI-
3eii B JIOKAJM3AIUIO Y3JI0B U OOPATHO. Mroran
— 3TO [OJIHAS MACCA-IHEPIUs CUCTEMBI, BKJIIO-
Jas BKJIaJ, KpUBU3HBI Kapkaca [Lracrta (cM.
pasaen 2.8 [1|, rme kKpuBu3HA OLpeseAeTCS

Yepe3 IJIOTHOCTD CBA3EH Pepgsei). B KOCMO-
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In the cosmological context, the energy of the
gravitational field can have a negative contri-
bution, however at the highest macro level,
the topological charge of a node (its "bare"
mass) is preserved as a configuration invari-
ant. At lower levels of the hierarchy, transi-
tions between configuration classes are possi-
ble (e.g., annihilation, decays), but the total
mass-energy of the system in a closed cycle
remains unchanged.

Connection with cosmological evolution:
In the Final Document [1] it is shown that the
Plast state function ¥(7) evolves as ¥(7) =
Yo (142)" with parameter v =~ 0.06, extracted
from DESI DR2 data. This means that the
framework connection density peonnections changes
with time, which manifests as the evolution of
dark energy. However, the ontological law of
conservation formulated above describes the
local constancy of mass-energy inside nodes.
The global change in the metric (expansion
of the Universe) is described by the evolution
of (1), which does not violate conservation,
but redistributes energy between the frame-
work and nodes in accordance with the cycle

ESGW — Econnections — Enodes — Econnections —

Esaw.

17

JIOTUYIECKOM KOHTEKCTE IHEPIUs I'PAaBUTAIM-
OHHOT'O IOJIsT MOYKET MMETh OTPUIATEbHBIN
BKJIAJl, OJHAKO Ha CaMOM BBICOKOM MaKpo-
YPOBHE TOTOJIOrnIeCcKuii 3apsij y3J1a (ero «ro-
JIast» Macca) COXPaHsIeTCs KAK MHBAPUAHT KOH-
durypanun. Ha 60/1€e HUBKIX yPOBHSAX Hepap-
XU BO3MOXKHBI ITEPEXOJIBI MEXKIy KJaccaMiu
koHburyparuii (HanmpuMep, AHHUTHIAIIS, Pac-
maJpl), HO MOJTHAsI MACCa-SHEPIUsl CUCTEMBI B
3aMKHYTOM ITUKJIE OCTaETCsI HEUM3MEHHOIA.
CBsI3b ¢ KOCMOJIOTMYECKOi 3Boonueii: B
Urorosom mokymente |1] mokazano, 9ro hyHK-
st cocrosiamst [Lacra ¢ (7) sBosormonnpy-
er Kak (7)) = Yo(1 + 2)7 ¢ mapamerpom v &
0.06, m3BaeuénnbiM u3 gaHabix DESI DR2.
DT0 03HaYaeT, YTO IJIOTHOCTH CBA3EH KapKa-
CA Pepszeii MEHSIETCS CO BPEMEHEM, 9TO TPOSIB-
JIsleTcsl Kak 3BoJolust TéMHoi sreprum. OJ1-
HAKO OHTOJIOTMYECKU 3aKOH COXpaHeHnsi, chop-
MYJINPOBAHHBIH BBIIIE, OMMICHIBAET JIOKAJIHHY IO
KOHCTaHTHOCTH MACChI-SHEPIUU BHYTPH Y3JI0B.
[iobasibHOE M3MeEHeHne MeTPUKHU (paciiupe-
Hue BeesieHHoi ) onuchiBaeTcs 3BoJrronueit v (7),
KOTOpas He HapylllaeT COXpaHeHne, a Iepe-
pacripejiesisieT SHEPIui0 MeXKJy KapKacoM U
y3JaMHi B COOTBETCTBUU C IUKJIOM Fcrp —

ECBHBeﬁ — Ey3n03 — ECBHBeﬁ — ECFB‘



UWCM: Information, Entropy and the Internal Observer 18

6.1 Illustration: "Manuscripts Do
Not Burn"

In world culture, there is a stable metaphor,
dating back to Mikhail Bulgakov’s novel "The
Master and Margarita": "Manuscripts do not
burn." In UWCM, it acquires a literal physi-
cal meaning as an illustration of the ontolog-
ical law of conservation.

A manuscript is a configuration of con-
nections (ink on paper) created at the mo-
ment of writing. Energy has already been ex-
pended on its creation, and information has
already been archived in this configuration.
When the manuscript is burned, the physi-
cal medium is destroyed, but the information
does not disappear — it transitions into other
forms: the energy of connections is broken
and passes into the Plast framework (heat,
light), and the information that was activated
during reading is already stored in the neural
connections of the reader and, ultimately, is
transmitted through the neutrino channel to
the SGW.

Thus, "manuscripts do not burn" is not
a metaphor, but a statement of the princi-
ple of conservation of information: a config-
uration can be destroyed, but information,
once created, cannot be destroyed. It can
only change its form and transition to another
state. Meaning, once embodied in structure,

is preserved in the architecture of the Plast.

6.1 Nnnrocrpanus: «PykKonucu He

rop4aT»

B mMupoBoit KyJbType CyIecTByeT yCToii-
quBas MeTadopa, Bocxodiiasi K poMany Mu-
xamta Bynrakosa «Mactep u Maprapuras:
«Pyxomnucu we ropars. B EBKM ona obpera-
eT OYKBaJIbHBIN (DU3UUECKUIT CMBIC/T KaK WJI-
JIIOCTPAIUST OHTOJIOTHIECKOTO 3aKOHA, COXPa-
HEHUS.

Pykomnmucsr — 310 KOHbUTryparus cBs3eii
(uepnmia Ha Oymare), co3jgaHHAss B MOMEHT
HAIMCAHUSA. DHeprus yke OblIa 3aTpateHa
Ha eé cozjlanue, n wHMOPMAIU yXKe apXu-
BUpOBaHa B 9Toi Kouduryparmu. [Ipn cxu-
raHuy PYKONUCH (hU3NICCKUN HOCUTED YHIU-
YTOXKAETCs, HO MHMOPMAIUs HE MCIe3aeT —
OHA TIEPEXOJIUT B JAPYTHUe (hOPMBI: SHEPT U CBS-
3eit pa3pbIBAeTCs U epexouT B Kapkac [lia-
cra (Tero, ceer), a nHdOpPMAIUs, KOTOPas
Obl/Ia aKTUBUPOBAHA [IPU UTEHUU, YIKE COXPa-
HEHa B HEMPOHHBIX CBA3AX UUTATENA U, B KO-
HEIHOM CUéTe, mepeaaércs depe3 HeHTpuH-
ubiit kKanaa B CI'B.

Takum 06pazoM, «pyKOIHUCH HE TOPATS —
9TO He MeTadopa, a yTBEPKJIECHUE ITPUHITN-
1a coxpaHeHust THpOPMaIuu: KOHMUryparus
MOZKeT OBITH pa3pyiieHa, Ho HH(GOPMAIH, OJ1-
HaK/IbI CO3/IaHHAsS, HE MOYKET ObITh YHUYTO-
»xkera. OHa MOXKET TOJIbKO U3MEHUTH CBOIO (bop-
My U Tepeiitu B sipyroe cocrosiiue. CMBICI,
OJTHAYK Bl BOILJIOMIEHHBIH B CTPYKTYPY, COXPa-

HseTcs B apxurekType [Liacra.
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6.2 Example 2: Maxwell’s Demon
and the SGW as an Active In-

formation Sorter

In the classical thought experiment, Maxwell’s

demon [8] sorts molecules and creates a tem-
perature difference, at first glance, without
expending energy. However, it must process
information about molecules, which requires
energy and increases the entropy of the envi-
ronment. This illustrates the deep connection
between information and thermodynamics.

In UWCM, the function of Maxwell’s de-
mon is performed by the SGW. In the "Whip
Return" phase, the SGW acts as an active
information sorter: it transforms the chaotic
entropy of the Filling into structured infor-
mation on its surface (1 bit per area 41%, see
Section 7.7 of the Final Document [1]).

The minimum sorting energy is already
embedded in the ontological structure of the
boundary (SGW) as a topological attractor.
This means that the SGW does not require
additional energy expenditure for ordering in-
formation, because its structure is already a
stable minimum of the configurational energy
of the Plast. However, the transfer of infor-
mation from the Filling to the SGW (through
the neutrino channel) requires energy expen-
diture, which preserves the validity of the Sec-
ond Law of thermodynamics.

Conclusion: Maxwell’s demon is not just a
philosophical metaphor. It is a functional de-
scription of the SGW as an active boundary
that sorts information, transforming chaos into
order and transmitting it into the next cycle.
Information cannot be used "for free" to by-
pass the laws of thermodynamics. Any oper-

ation with information requires energy. This

6.2 IIpumep 2: Jlemon MakcseJi-
jga u CI'B Kkak akTuBHBIII cop-
TUPOBHINK MHAOPMAIIN

B kiraccmaeckoM MBICIEHHOM 9KCIIEPUMEH-
Te jemoH Makcsesuta [8] coprupyer MoseKy-
JIBL U CO3JIAET PA3HOCTH TEMIIEPATY]P, HA TIep-
BB B3MJIsi/1, Oe3 3aTpar sHeprun. OaIHAKO OH
JOJIZKeH obpabaThiBaTh MHMOPMAIMIO O MO-
JIEKyJ1aX, 9TO TpeOyeT SHEPIUN U YBeTUINBaA-
€T SHTPOIUIO OKPYKEHUS. DTO WLIIOCTPUPY-
eT TJIyOOKYIO CBSA3b MEXKIY HH(pOpPMAIei 1
TEPMOAUHAMUKONA.

B EBKM ¢yunknuio nmemona Makcseia
soinostaster CI'B. B daze «Bosspat xsbicray
CI'B BoicTymaeT Kak ak THBHBI COPTHPOBITNK
nHMOPMAIIH: OHA TPe00Pa3yeT Xa0TUIECKY O
suTpormio Harosnenus: B CTpyKTYypUPOBaH-
Hyto nHdopmManuo Ha cBoeil nosepxuoctu (1
ouT Ha 1omaus 4%, cm. pazaen 7.7 Uroro-
BOTO JIOKyMeHTa [1]).

MuHuMaIbHasT SHEPTUS COPTUPOBKU yIKe
3aJI0ZKE€HA B OHTOJIOTUIECKYO CTPYKTYPY I'pa-
murpl (CI'B) kak Tomosorndeckuii aTTpak-
Top. D10 o3nadaer, 9ro CI'B He Tpebyer mo-
MOJTHUTETBHBIX 3aTpaT SHEPIHH IS YIIOPSs-
JIOUMBAHUS HHPOPMAINH, TIOTOMY 9TO €€ CTPYK-
Typa yzKe ABJIIeTCs YCTONIUBBIM MUHIMYMOM
koHwuryparuontoit suepruu ILnacra. OHa-
Ko mepejiada mHopMmalmu or Haronmnerust
Kk CI'B (uepes meiirpunubiii kanay) Tpebyer
3aTpar SHEPrUH, YTO COXPAHSIET CIIPAaBEJIN-
BOCTH BTOpOro 3akoHa TepMOIUHAMUKH.

Bremsom: demon Makcsesuta — 310 He TIpo-
cto dunocodekas Meradopa. 1o DYHKIHU-
onasbHoe ommcanne CI'B kak akTwBHOI rpa-
HUIIbI, KOTOpast COPTUPYET UHGMOPMAIIHIO, TIPe-
obpa3ysl Xaoc B HOPSIJIOK U IlepeaBasi ero B

caeaytonmii k. MadopMmarus He MOXKeT
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is a direct consequence of UWCM ontology.

OBITH MCIOJIL30BaHa «OeCIIaTHOY» I 0OXO-
Jla 3aKOHOB TepMojuHaMuKu. JIrobasi orepa-
nus ¢ uadopmarmeii Tpedyer sHeprun. ITO

npsimoe ciiegcteue onrosiornn EBKM.
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7 Conclusion

This work concretizes the provisions of the
Final Document [1| and develops the formal-
We have

replaced the abstract concept of "informa-

ism of the entropy preprint [2].

tion" with a measurable quantity — the re-
arranged topology of the Plast (N). This has
made it possible to combine black hole ther-
modynamics [11], the cosmological arrow of
time, and computational complexity into a
unified model of configurational energy ex-
change between the volume of the Filling and
the boundary of the SGW.

The ontological law of conservation closes
the cycle: energy, information, and mass are
not created or destroyed — they only transi-
tion from one form to another. This makes
UWCM not just a physical model, but a com-
plete ontological system where nothing is lost

and nothing arises from nothing.

7 3aKJIo4YeHue

Hanuast pabora KOHKPETU3UPYET MOJIOKE-
uust Virorosoro jokymenta [1| u passusaer
dbopmasam npenpunTa 06 suTpormu [2|. Mbr
3aMeHUIN abCTPAKTHOE MOHATHE «HH(pOpMa-
[UsT> U3MEPUMON BEJTMIHMHON — MepecTpOeH-
Hoit Tonosiorueit [lnacra (N). D10 mosBosm-
JIO O0BEIMHUTH TEPMOIMHAMUKY IEPHBIX JIBID
[11], KocMOIOrUeCKy IO CTpely BpeMEHU U Bbl-
YUCJIUTENIHHYIO CJIOKHOCTD B €IMHYIO MOJIEITh
obMeHa KOHQUI'YPAIMOHHON SHeprueir MexK-
iy obbémom Hamosnenus: u rpanuneit CI'B.

OHTOIOrMIecKuil 3aKOH COXPAHEHUS 3a-
MBbIKaeT IUKJI: SHePrusi, HHPOPMAIUs U Mac-
ca He CO3JIAI0TCA W HE YHUUITOMKAITCA — OHU
TOJIBKO TEPEXOJAT W3 OFHON (DOPMBI B JIPy-
ryio. 91o nemaer EBKM we mpocro dwusn-
YECKOW MOJIEJ/IbI0, & 3aKOHYEHHOW OHTOJIOTH-
YECKOW CHCTEMOii, Ijie HUITO He TepseTcs U

HUYTO HE BO3HUKaCT U3 HUYEIO.
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