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UWCM: Universal Mass Scale

Abstract

In the preprint [2] a universal mass quan-
tization formula was proposed:
mo 2l oy
Mp A7 me
It was tested on fundamental particles,
the proton, the neutron, and the hydrogen
atom with an accuracy of < 0.1%. How-
ever, when attempting to apply it to more
complex objects — nuclei, molecules, plan-
ets, stars, galaxies — a systematic discrep-
ancy was found.
This work shows that this formula is a
special case of a more general law that takes
into account the density of Plast connections

in the object. A generalized formula is de-

rived:
m 2rlp 27+ 31 L
—g5.20F S — 10"
My 0 o 0 = 59 x 10

where n is an integer defining the hierar-
chy level.

Based on the analysis of masses of objects
from the electron to galaxy clusters, a dis-

crete scale of levels is established:

n ) Examples
-1]0.158 White dwarfs
0 | 1.59 | Planets, stars, galaxies

15.9 | Quark stars (hypothesis)
2 | 159

Nuclei, molecules

It is shown that the transition between
levels corresponds to a change in the density
of Plast connections by an order of magni-
tude, and the scale itself 159 x 10”2 is a pro-
jection of the binary topology of the Plast
graph.

AnaHOTaIUA

B npenpunTe [2] Obl1a mpe/ioKeHa yHU-

BepcasibHasi POpPMY/ia KBAHTOBAHUS MacC:
m _ 27lp - h
Mp~ X 7T me

Omna 6bL1a TpoBepena Ha (YHTAMEHTA b
HBIX YJaCTHUIAX, IPOTOHE, HEATPOHE U aToOMe
BoJOpoa ¢ TourocTbio < 0.1%. Oxnako npu
HOIIBITKE ITPUMEHUTD €€ K 00J1e€e CJIOZKHBIM 00b-
eKTaM — sIIpaM, MOJIEKYJIaM, IIJIaHeTaM, 3BE3-
JlaM, TaJaKTUKaM — ObLJIO OOHAPYZKEHO, UTO
dopmysia TaéT CuCTEeMaTUIeCKOe PACXOXKIe-
HUE.

B nanmnoit pabore mokasaHo, 14To 31a (hop-
MyJia ABJISIETCS YaCTHBIM CJIydaeMm OoJiee 00-
I[Er0 3aKOHA, YIUTBIBAIOINIETrO IIJIOTHOCTD CBsi-
seif [lmacta B 06bekTe. BriBemena o6001IeH-

Hasg dopmyJia;

27
— == 5:i
]_02—n

=159 x 10"2
rJe n — IeJjoe IUcyI0, OIPeaeIsTIoIee ypo-
BEHL MEPAPXUH.
Ha ocnose anasinza macc 00bEKTOB OT dJIeK-
TPOHA JI0 CKOILIEHWIl rajJakKTHK yCTaHOBJIEHA,

JIUCKpeTHas 1IKaJla yPOBHEIl:

n ) [Tpumepst
-1 1 0.158 Benbie kapaukn
0 | 1.59 | Ilnmanersl, 3BE3/Ibl, FAJIAKTUKHI

15.9 | KBapkoBbie 3Bé371p1 (Tumoresa)

2 | 159 Anpa, MoIeKyJIbI

[ToxkazaHo, 9TO 1Mepexojr MexK1y YPOBHIAMUI
COOTBETCTBYET U3MEHEHUIO TJIOTHOCTU CBA3EH
[lnacra Ha TOpPAJIOK, a cama IKaJja 159 X
10"~2 gpisgeTcda TpPOEKIMeil JBOMYHON TOIIO-

siorun rpada [lnacra.
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Key conclusion: the mutual simplicity of
27 = 128 and 31 = 2° — 1 ensures the dy-
namic stability of matter, suppressing cross-
scale quantum tunneling. The coefficient § =
1.59 is a fundamental invariant arising from
the golden ratio resonance and graph topol-
ogy, and provides a unified explanation of the
mass spectrum from the electron to galaxy
clusters without invoking dark matter parti-
cles.

This work contains specific testable pre-
dictions, including the existence of quark stars
with 0 = 15.9 and an anomalously high speed
of sound, as well as a slow cosmological drift
of the mass scale meg(z) = mo(1 + 2)~7 with
v =~ 0.06 [1]. The work also outlines tasks
for further formalization of the UWCM: an-
alytical derivation of the function f(k) from
permutation group theory, topological justi-
fication of the values Ny = 77 and N.g = 57,
extension of the formalism to composite par-
ticles, and the search for predicted resonances
in the 5-80 GeV range.

Keywords: mass quantization; hierarchy
of masses; Plast topology; discrete spacetime;
golden ratio; binary topology; UWCM; Uni-
fied Wave Cosmological Model.

KtiodeBoil BEIBOJ: B3anMHas IIpocToTa 27 =
128 u 31 = 2° — 1 obecreunBaeT JUHAMITIE-
CKYIO CTAOUJIBHOCTb MATEPHUH, [TO/IABJIsAsT KPOCC-
MacmTabHoe KBAaHTOBOe TyHHeImpoBaHue. Ko-
spdurment § = 1.59 aaserca dyHIaMEH-
TaJIbHBIM MHBAPUAHTOM, BO3HUKAIOIIUM 13 Pe-
30HAHCa 30JI0TOTO CEYEHUS U TOMOJIOIUH I'Da-
da, u 1aéT eguHOE 00bSICHEHUE CIIEKTPa Mace
OT JIKTPOHA JIO CKOILJICHWII raJlakKTuK 0e3
[PUBJIEYEHUs] YACTUI] TEMHON MaTepHH.

Jlannast paboTa COIEPKUT KOHKPETHBIE ITPO-
BepsieMble TIPeICKa3aHusl, B TOM YUC/Ie CyIIie-
CTBOBaHME KBapKOBBIX 3BE31 ¢ 0 = 15.9 u
AHOMAJILHO BBICOKOI CKOPOCTBHIO 3BYKa, & TaK-
2Ke MeJIJIEHHBIN KOCMOJIOTHYEeCKUit 1peiid nka-
JBL Mace Meg(2) = mo(1 + 2)™7 ¢ v =~ 0.06
[1]. B pabore mocrapjieHbl 3a1a91 J1JIst Jalb-
neiimeit popmasuzarun mojesin EBKM: ana-
Jurraeckuii Boieog, dyukiwn f(k) u3 reopun
I'PYII [TEPECTAHOBOK, TOMOJIOTTIECKOe 000C-
HoBaHme 3HavdeHuit Ny = 77 u Nqg = 57, pac-
npocrpanerue hopMaIn3Ma Ha COCTABHbBIE Ta-
CTUIIBI U TIOUCK IIPEJICKA3AHHBIX PE3OHAHCOB B
obnactm 5-80 I'sB.

KitioueBbie cjioBa: KBAaHTOBaHUE MACC;
uepapxus Macc; Tornosorus [lnacra; quckper-
HO€e IIPOCTPAHCTBO-BPEMSI; 30JI0TOE CevYeHUE;
nBongHas Tonosiorud; EBKM; Enunaa Bos-

noBag Kocmostornaeckasa Moesn.
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1 Introduction: Original Ba-
sis

In the preprint [2] the following relation

was established:

m ey R
Mp A7 me
It was tested on:
e clectron,
e muon,
e proton,
e neutron,

hydrogen atom.

All these objects gave agreement to within
< 0.2% without any correction coefficients.
This meant that for monolithic objects whose
mass is determined by one minimal Plast loop,
the formula works ideally.

However, when attempting to apply the
same formula to more complex objects, a sys-
tematic discrepancy arose. The previously
proposed universal formula was a special case
of the dynamics of the Plast Projection Oper-
ator. The systematic discrepancy when mov-
ing from fundamental particles to complex
objects is explained by the fact that the mass
of the latter is determined not by the mass of
individual nodes, but by the integral energy
of connections of the corresponding stiffness
level ov,,. The established scale 159 x 102 is
a geometric progression of allowed states of
the graph topology, where each level n cor-
responds to a change in the dominant con-
nectivity mode — from nuclear confinement
to the global gravitational resonance of the

framework.

1 BBeaeHue: ucxoaHblii 0a3mc

B npemnpunTe [2] 6b11a ycTaHOB/ICHA CBSI3b:

m ey R
Mp X\ T me

Omna 6bLTa TPOBepeHa Ha:

® 3JIEKTPOHE,

® MIOOHE,

® IIPOTOHE,

® HEUTpOHE,

® aToMe BOJIOPOJIA.

Bce 31 00beK T Ja/Iu COBIaIeHIE C TOU-
nocreio < 0.2% 6e3 Kakux-mbo OIpaBoU-
HBIX KO DUITMEHTOB. DTO 03HAYAIIO, ITO JIJTsT
MOHOJTUTHBIX OO bEKTOB, MACCa KOTOPBIX OIIpe-
JessgeTcss OJHON MuHUMAJAbLHOI meriéit [1ia-
cTa, hopmysia paboTaeT ujieaabHO.

Oj1HaKO TIpU TIOMBITKE MPUMEHUTH Ty Ke
dopmyy K Gojiee CI0KHBIM OOBEKTaM BO3-
HUKJIO CHCTEMaTHIecKoe pacxoxk,ienne. Panee
Ipe/IJIOYKEHHAsT YHUBEpCcaIbHasg (hOPMYyJIa dB-
JISJTaCh YacTHBIM cjydaeMm guHamuku [Ipo-
ek1moHHoro orneparopa Ilmacra. Cucremarn-
YecKoe PacxoXkKJeHue IMpH Mepexojie oT (pyH-
JIAMEHTAJIbHBIX YaCTHUI] K CJIOKHBIM O0bEK-
TaM OObACHAETCSA TEM, 9TO MACCa MOCETHUX
orpeieieTcs He Maccoil OT/Ie/IbHBIX Y3JI0B, a
MHTEI'PaJIbHON 3Heprueil cBa3eil CooTBeTCTBY-
IOIIEr0 YPOBHS KECTKOCTU (. YCTAHOBJICH-
Hag mKasa 159 x 10”2 npencrasiger coboit
reOMETPUYIECKYIO TTPOTI'PECCHIO pa3pPEeNIEHHbIX
COCTOsIHMIT TomoJIoruu rpada, T1e KayKIbli
YPOBEHb N COOTBETCTBYET CMEHE JIOMUHHUPY-
IOIEro peKUMa CBA3HOCTU — OT sIJICPHOTO
KOH(aTHMeHTa JI0 TVI00AJILHOTO T'paBUTAIIU-

OHHOI'O pe30HaHCa KapKaca.
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2 Soliton Nature of Plast Node®2 Coanrtonnas nmpupoga y3-

as the Ontological Basis of

Quantization

Within the UWCM formalism, an elemen-
tary particle is not a point object, but repre-
sents a stable topological configuration — a
localized soliton packet of Plast connections.
This approach relies on classical works on topo-
logical solitons (skyrmions) [14; 15; 16], where
the stability of particles is explained by non-
trivial topological charges defined by the wind-
ing number of the mapping S® — SU(2), as
well as on modern developments in gauge field
theory [16]. In UWCM, the role of the topo-
logical charge is played by the configuration
of node connections, ensuring its stability and
discreteness of masses — this is a direct ana-
logue of the degree of map for the discrete
Plast network.

This clarification is critically important
for understanding the nature of the coeffi-
cient 0. If a fundamental particle is a min-
imal stable soliton (a minimal graph loop),
then the coefficient 6 = 1 reflects the pure
energy of this basic connection configuration.
Composite objects (nuclei, planets) are com-
plex multi-soliton structures.

This implies a strict hierarchy:

e Fundamental fermions (in the basic con-
figuration, § = 1): These are basic node-
solitons whose mass is determined by the
minimum excitation energy of the node.

e Nuclear level (0 = 159, n = 2 in the cur-
rent normalization): These are collective
states of nucleons — nuclei and their bound
configurations. Their mass is determined

not by the mass of individual nodes, but

goB lliacTra Kak OHTOJIO-
rm4yeckKuii 0a3mc KBaAaHTOBAa-

HNA

B pamkax dopmammzma EBKM snemen-
TapHas YaCTHIIA He ABJISAETCA TOUeIHBIM 00b-
€KTOM, a TPEJICTaB/IACT CODOW YCTONYIUBYIO
TOIOJIOTMIECKYI0 KOH(PUTYPAIUIO — JIOKAJIU-
30BaHHBII COJIMTOHHBIN Tnaker cBsazeit [lia-
cra. Takoil ToJIX0/1 onupaeTcsd Ha KjacCude-
ckue paboThl 110 TOMOJIOTUIECKIM COJTUTOHAM
(ckupmuonam) [14; 15; 16], rie crabunbaoCTD
JACTHI O0bACHAETCS HETPUBHATILHBIMA TOIIO-
JIOTUYIECKUMHU 3aPs/IaMU, OTTPEIeIAEeMbIMUA YUC-
qoM BUTKOB (winding number) orobpaskenns
S3 — SU(2), a TakKe Ha COBPEMEHHbIE Pas3-
paboTKU B T€OPUU KAJIHOPOBOYHBIX 1moJIeit [16].
B EBKM poJib Tonosiornvueckoro 3apsia ur-
paeT KoHdUryparus cBs3eil ysia, obecrevn-
BaloIasg €ro yCTONYUBOCTb U JTUCKPETHOCTH
MacC — 3TO MPAMON aHAJIOT CTEIeHU 0ToOpa-
skenus (degree of map) Jyist IUCKPETHOl ceTr
[Lnacra.

DTO yTOUHEHNE KPUTUIECKU BAaYKHO JIJIs
MOHUMAaHUsT TPUPOJbI Kodbdunuenrta §. Ec-
J pyHIaMeHTaJIbHasT YACTUIIA — ITO MIHU-
MAJIbHBIN YCTOWIMBBIH COMUTOH (MUHIMAJb-
Has 1ersisa rpada), To kodhdunuentr § = 1
OTparkKaeT YUCTYIO SHEPTUIO 9TOi 6a30BOI KOH-
dburypanuu cesseit. CocraBHble 00BEKTHI (51/1-
pa, IJIAHETBI) ABJISTIOTCS CJIOXKHBIMU MHOTOCO-
JINTOHHBIMU CTPYKTYPaMH.

OTcioia BBITEKAET CTPOTasi MePaApPXHs:

e ®ynmaMeHTaIbHble (PepPMUOHBI (B Oa-
30BOil KoHburyparuu, § = 1): Dro 6a30-

BbI€ Y3JIbI-COJIMTOHBI, Ybd MacCCa OIIpeae-
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by the integral energy of framework con-
nections.

e Composite systems: The mass of hadrons
and macro-objects is the sum of the energy
of these soliton packets plus the tension en-
ergy of the connections between them [see
preprint [2]|, where this mechanism is ex-
plicitly derived].

e Gravitational level (n = 0): Stars and
galaxies are colossal ensembles of such soli-
tons, where dynamics are described by the
collective behavior of the lattice.

Thus, the invariance of the coefficient ¢
at the hierarchy level is explained by the fact
that all objects of a given level are built from
identical topological building blocks (solitons).
The coefficients 159, 1.59, and 0.158 reflect
different packing modes of these soliton struc-
tures: from extremely dense nuclear matter
to the sparse structure of the galactic frame-
work. Mass quantization becomes a natural
consequence of the discreteness of possible
stable topological solutions (solitons) of the

Plast field equations.

JIIeTCsl MUHUMAJIbHOM SHeprueit Bo30y K 1e-
HUS y3J1a.

o HAnepusbiii ypoBens (§ = 159, n = 2 B Te-
KyIllell HODMUPOBKe): DTO KOJLUIEKTHBHbIE
COCTOSIHUS HYKJIOHOB — s1JIpa W UX CBA3aH-
Hble KoHdurypamun. VIx macca onpejes-
eTCcs He MAaCcCOi OT/IeJIbHBIX y3JI0B, & WHTe-
IpaJIbHOM sHeprueil cBa3eil KapKaca.

e CocraBHble cucTteMbl: Macca aJpoHOB 1
MaKPOOObEKTOB CKJIA/IbIBAETCS M3 SHEPIUN
9TUX COJIUTOHHBIX MAKETOB ILJIIOC SHEPIHUs
HATSIKCHUS CBsI3€eil MEK/Iy HUMHE [CM. Ipe-
HPUHT [2], TJ1e 9TOT MEXaHU3M BbIBEJIEH B~
HO.

e I'paBuranmonnsiii ypoens (n = 0): 3Bes-
JIbl U TAJIAKTUKU TPEJICTABJIAIOT COOOM KO-
JloccasIbHble aHCAMOJIM TaKUX COJIMTOHOB,
rj1e JIMTHAMUKa, OITUCHIBAETCS KOJIJIEKTUBHBIM
[IOBEJICHUEM PEIETKU.

Takum obpazom, MHBAPUAHTHOCTH KO-
dunmenTa ) Ha ypPOBHE MepapXuu OObICHS-
eTcsl TeM, YTO BCe OOBEKTHI JIAHHOTO YPOB-
Hs TIOCTPOEHBI M3 OJIMHAKOBBIX TOIOJIOTHYe-
ckuX Kuprnuaukos (conntoros). Koaddurm-
eHThI 159, 1.59 u 0.158 orpazkatoT pa3indaHble
PEXKUMBI YIAKOBKHU 9TUX COJTUTOHHBIX CTPYK-
Typ: OT IIPEJEeJIbHO IJIOTHOU ANepHON MaTe-
pun JI0 Pas3perKEeHHON CTPYKTYPhI TaJaKTU-
YeCKOro Kapkaca. KBaHTOBaHHE MAaCCHI CTa-
HOBUTCS €CTECTBEHHBIM CJIEJICTBUEM JINCKPET-
HOCTU BO3MOXKHBIX YCTOWYUBBIX TOIOJIOTAYE-
CKHUX peleHnil (COJMTOHOB) ypaBHEHUIT MO

IImacra.
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3 First Extension: Nuclei and 3 IlepBoe pacmmpenue: siji-

Molecules pa U MOJIEKYJIbI

When tested on nuclei (deuterium, helium, [Tpu npoBepke Ha syyipax (jeifirepuii, re-

carbon, uranium) and molecules (water, methane, jmit, yrepos, ypan) u mosekysnax (Boja, Me-

glucose, DNA), it was found: taH, rokosa, JJHK) 6b110 o6HApyKeHo:
m 2ml m 27l
— ~159-2F — ~159. =%
M P A M P A
That is, all nuclei and molecules give the To ecTb Bce dApa 1 MOJIEKYJIbI JIAIOT OJINH
same coefficient: U TOT 2Ke KO3 puIment:
0 =159 =159
This meant that: 9TO0 03HAYAJIO, UTO:
e the mass of these objects is not determined e Macca 9TUX 00BEKTOB HE OIIPEIeIsSIeTCs O/l
by a single loop, HOIl TIeTJIE],
e but there is a universal coefficient for a ® HO CYIIECTBYEeT YHUBEPCAJbHBIH K03hdu-
whole class of objects, [IIEHT IS [eJI0T0 KJiacca 00beKTOB,
e and this coefficient does not depend on the e 11 3T0T K03 PUIIMEHT He 3aBUCUT OT IUC/IA
number of nucleons or the complexity of HYKJIOHOB WJIH CJIOZKHOCTHU MOJIEKYJIBI.

the molecule.
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4 Second Extension: Plan-

ets, Stars, Galaxies

The formula was then tested on:
e Earth,
e Jupiter,
e the Sun,
e neutron stars,
e black holes,
e the Milky Way,
e galaxy clusters,
e the observable Universe.
For all these objects it was found:
m 2mlp

— =~ 159 ——
Mp A

That is, all macroscopic objects give the

same coefficient:

0 =1.59

4 Brtopoe pacniupeHue: 1Jjia-

HETbI, 3Bé3ﬂbl, raJlakKTNUKMN

Janee ¢dpopmyiia ObLIa IpoBepeHa Ha:
e 3emiie,
e FOrmmrepe,
e Cournrie,
® HEelTPOHHBIX 3BE3/IaX,
® UYEPHBIX JbIPax,
e Mieunom IlyTu,
® CKOILJIEHUSX TaJaKTHK,
e nabsogaemoit Beesrennoii.

Jlns Bcex 3Tux 00BEKTOB OBLIO OOHapY-
JKEHO:

m 27Tlp

— =~ 159 ——
Mp A

To ecth Bce Makpockonudeckue 00beKThI

JIAI0T OJUH U TOT Ke KOI(DPUITUEHT:

0 =1.59
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5 Anomaly: White Dwarfs

For white dwarfs it was found:

0 ~ 0.158

That is, exactly 10 times less than for
other macro-objects. The integer n in the
formula § = 159 x 1072 directly corresponds
to the discrete values of the connection stiff-
ness coefficient «,, from the Final Document
[1]:

e Level n = 2 (nuclei) corresponds to the nu-
clear level o ~ 10717,

e Level n = 0 (planets, stars) corresponds
to the gravitational level a ~ 1074°, but
projected through the accumulated mass of
nodes.

The discreteness of the scale 10™ is a direct
consequence of the fact that Plast connec-
tions can exist only in strictly defined energy
regimes ("classes"). Intermediate values of ¢
are forbidden, as they require connection en-
ergy not multiple of the Planck energy. This
did not violate the pattern, but confirmed it:
a white dwarf is a macro-object, but its con-
nection density is shifted by an order of mag-
nitude due to electron degeneracy.

A white dwarf is an object where the con-
nection energy has crossed the threshold of
localization in baryonic matter nodes (n =
0), but has not yet reached the critical den-
sity for collapse into a quark-level node. The
connections become "frozen". The coefficient
0 = 0.158 reflects a state in which the quan-
titative connection density (peo) is maximal,
but their ability to transmit activation (stiff-
ness) drops due to the Pauli principle. This is

a local decrease in the state parameter ¢ (7)

5 Anomasug: 6ejble KapJiu-

K1

JL1st 6esbIX KapJanKOB OBLIIO TOJIYYeHO:

0 ~ 0.158

To ectb poBHO B 10 pa3 Menblie, 4em Jijist
JIpyrux MakpoobbekToB. [lesoe aucsio n B dpop-
Mynae § = 159 x 10”72 manpsamyio cooTseT-
CTBYET JIUCKPETHBIM 3HAYEHUAM KOIPDUIm-
eHTa KECTKOCTHU CBsA3eil oy, u3 Viroroporo mo-
KymenTa [1]:

e YpoBeHb n = 2 (s1/1pa) COOTBETCTBYET $1J1EP-
HoMy yposHio o ~ 10717,

e Yposerb n = 0 (mIaHETHI, 3BE3/BI) COOT-
BETCTBYET I'PABUTAIMOHHOMY YPOBHIO (v ~
10~%, HO cHpOEIUPOBAHHOMY Yepe3 HAKOII-
JIEHHYTO MacCy y3JI0B.

Juckpernocts mkasabl 10" — 3ro mpsamoe
CJIEJICTBHUE TOTO, U4TO CBsA3H [Lacta MoryT cy-
I[IIECTBOBATH TOJIbKO B CTPOI'O OIPEIe/IEHHBIX
SHEPreTUIeCKIX peknMax («Kiaccax» ). [Tpo-
MEZKyTOUYHBIE 3HAYEHUS ) 3aIIPEIIeHbI, TaK KaK
TpeOYIOT SHEPIMU CBS3U, HE KPATHOM ILIaH-
KOBCKOM. DTO HE HAPYIINJIO 3aKOHOMEPHOCTD,
a TOJTBEPIUIIO e€: OeJIblii KapJIMK — 9TO MaK-
POOOBEKT, HO €ro IJIOTHOCTh CBSA3€i CIBUHY-
Ta HA MOPSJIOK M3-3a JIEKTPOHHOTO BBIPOZK-
JICHMS.

Besblit KapimK — 3T0 00bEKT, IJie SHep-
I'isl CBSA3H IEepeIrarny/ia mopor JOKaM3aIi
B y3s1ax bapuonHoil Marepun (n = 0), HO emé
He JIOCTHUIJIa KPUTHIECKON IJIOTHOCTH JIJIsl KOJI-
JIaTica B y3eJI KBapKOBOTO ypoBHsi. [Ipoucxo-
JIAT «3aMOpayKUBaHue» KOH(MUIypalui CBd-
zeit. Koacpdurment 6 = 0.158 orpakaer co-
CTOSIHUE, TIPU KOTOPOM KOJTMYECTBEHHA I1JIOT-

HOCTB CBs13€il (peol) MAKCHMAJbHA, HO UX CIIO-
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for this particular cluster of nodes.

COOHOCTH TIepe/IaBaTh AKTUBAIINIO (ZKECTKOCTH )
nagaer u3-3a npunnuia [aymm. 1o mokain-
HOe yMEHbIIIeHHe TlapaMerpa cocroguus ¢ (7)

NMEHHO JJId JaHHOI'O KJIaCcTepa Y3JIOB.
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6 Generalization: Unified Scale6 O06o001menue: eqmmHast IKa-

We can now write: Jia

Tenepb MBI MO2KEM 3alluCaTb:

0 =1.59 x 10"
where n is an integer defining the hierar- §=1.59 % 10"
chy level.
rJ1e N — HEJI0e YUCTI0, OTPEJIETIAIONIEe YPO-
BEHb MEPAPXUMU.
n ) Objects
-1 | 0.158 White dwarfs
; ) n ) OO6BbeKThI
0 | 1.59 | Planets, stars, galaxies, Universe
. -1 1] 0.158 benbre kapaukm
15.9 ? (quark stars — hypothesis)
. 0 | 1.59 | [Lnanetsl, 3BE3/1bI, TaJIakTUKK, Beemennas
2 | 159 Nuclei, molecules .
1| 159 ? (KBapKOBBIE 3BE3/IBI — TUIOTE3A)

2| 159 dAnpa, Mmoekyabl
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7 Topological Justification of
the Coefficient o

The number 1.59 for the first time receives
a rigorous justification within the UWCM for-
malism. It is the sum of two fundamental

invariants of the Plast graph:

where:

e 27 = 128 — the dynamic dimension of bi-
nary topology (seven levels of binary branch-
ing),

e 31 — the static number of stable connec-
tion configurations.

Thus:

_27+31

5, = =159 x 10" 2

T

The decimal shift between levels is due to
the scale invariance of the Plast wave function
with respect to the curvature of the contin-

uuln.

Within the full UWCM formalism, the num-

ber 1.59 is reinterpreted as the result of the
projection operator P, averaging the frame-
work connection density (peonnections) over the

Planck volume for the level n = 0:

Econnection
By =P [ 2O Y

where V.0 is the ratio of the node volume
to the characteristic cosmological scale.

Footnote: Here P is understood as a di-
mensionless coefficient of the efficiency of pack-
ing connection energy in the node volume rel-
ative to the Planck volume. In the formalism
of the preprint [3] P has dimensions inverse

to energy (P~' = (Ep)r), however in this

11

7 TormoJjsiormyeckoe 000CHOBAa~

H1e Ko3(dduimenrTa o

Yucso 1.59 BriepBbIe Moy IaeT CTporoe o0oc-
HoBanue B pamkax dpopmaamzma EBKM. Ono
npeJicTaBisgeT coboit cymMmy JIByX (byH1aMeH-

TaJbHBIX HHBapuanToB rpada [Liacra:

2"+ 31
1.59 =
100
re:
o 27 = 128 — guHaMMYECKasd Pa3MEpHOCTD

JIBOMIHON TOIOJIOTNH (CeMb ypOBHE Oun-
HAPHOT'O BETBJICHUSI ),

e 31 — craTmyeckoe YnC/I0 yCTONIMBBIX KOH-
durypanuii cBa3eii.

Taxum obpazom:

27431
102

JlecaTuyaHbIil CIBUT MEXKTY YPOBHAME 00Y-

o, =159 x 10" 2

CJIOBJIEH MaCIITaOHOI NHBAPUAHTHOCTHIO BOJI-
HoBoOI (pyHKImK [l1acta oTHOCUTEILHO KPU-
BU3HBI KOHTHHYYMA.

B pamkax mosnoro dopmanmsma EBKM
qucyio 1.59 mepeocMbIcmBaeTcd KaK Pe3yiib-

TaT JAefCTBUS MPOEKITMOHHOIO oreparopa P,

YCPEJHSIIOIIETO IIOTHOCTH CBA3e KapKaca (Pconnections )

o oobémy [lnanka st ypoBust n = 0:

Econnection
B = P 2y

1€ Viatio — OTHOIIEHHE 0O0bEMa y3J1a K Xar-
PAKTEPHOMY KOCMOJIOITIECKOMY MACIITA0Y.

Cuocka: 31ech P nonnMaercst Kak be3pas-
MepHbIi Ko durmerT 3pHeKTUBHOCTU yIIa-
KOBKHU SHEPIUU CBA3U B OODbEME y3Jia OTHO-
CUTEJIbHO IJIAHKOBCKOrO 00béMa. B dopma-
Jm3Me npenpunTa [3] P uMeer pasMepHOCTb,

obparnyio sueprun (P~! = (Ep);), onnako B
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context we use its dimensionless projection

Pimless, normalized to the Planck volume [%:

3
7)dirnless =P lP

This ensures consistency of the density
operator p with the continuum limit and avoids
dimensional contradictions when comparing
macroscopic and microscopic objects.

This explains why the number is the same
for Earth, the Sun, and the Milky Way: all of
them are "nodes" of the same stiffness class
a,, immersed in a framework of the same av-

erage density.

12

JTAHHOM KOHTEKCTE MBI HUCIIOJIb3yeM ero 0e3-
pa3MepHYIO MPOEKIUIO Pqimless, HOPMUPOBaH-

HYIO HA IUIAHKOBCKUH O0DBEM [%:

3
Pdimless =P lP

D10 obecrednBaeT COrJIACOBAHHOCTL Olle-
paropa IJIOTHOCTH p ¢ KOHTHHYAJbHBIM IIpe-
JIeJIOM U TI03BOJIAET M30eKaTh PasMepHOCT-
HBIX IPOTUBOPEYUMII IPU CPpaBHEHUU MaKpo-
CKOIIMYECKUX U MUKPOCKOINYIECKIX OO HEKTOB.

DT0 00bACHSIET, IOYEMY HHCJIO OJIMHAKO-
Bo 1 3emun, Comama u Maegroro [lyru:
BCE OHM SIBJIAIOTCH <«Y3JIAMHU» OJHOIO KJIAC-
ca YKECTKOCTH (v, IOIPYKEHHBIMI B KapKac

OJIMHAKOBOW CpeJHEN MJIOTHOCTH.
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7.1 The Number 31: Topological

Nature

The number 31 in the UWCM formalism
is not a random statistical parameter. To-
gether with 27 = 128 it gives 159, which after
normalization by an order of magnitude (10%)
forms the base coefficient §/100 = 1.59.

From the point of view of the topology
of the Plast graph and wave cosmology, the
appearance of the number 31 is due to three
independent mathematical constraints:

1. Topological nature: 31 is the cyclo-

13

7.1 Ywmcio 31: TonojiormviecKas IIpu-
pola

Yucyo 31 B popmanauzme EBKM ne sBiis-
eTCsl CJIYYalHBIM CTATUCTUIECKUM TapaMer-
poum. B cymme ¢ 27 = 128 ono maér 159, ato
IpM HOPMUPOBKe Ha Hopsaok (10?) dbopmu-
pyer 6a3oBbriit Koaddurment §/100 = 1.59.

C Touku 3penust Tomnosjornu rpada [lra-
CTa ¥ BOJTHOBOW KOCMOJIOTHH, TIOSIBJIEHIE MMEH-
HO uncyia 31 0OycC/IOBJIEHO TpeMsi HE3aBUCU-
MBIMHU MaTEMATHICCKIMUI OTDAHUIECHUSIMI:

1. Tomosiorndyeckas nmpupoaa: 31 — 3to

matic number (f;) of the closed Plast struc- [UKJIOMATHIeCKoe U0 (1) 3aMKHYTOI CTPYK-

ture. It shows how many edges need to be Typbl [Lnacra. OHO MOKa3bIBAET, CKOJIBKO PE-
cut to turn the graph into a tree. This is the Oep HyKHO pa3pe3aThb, YTOOBI IPEBPATUTH rpad

maximum number of internal loops that can B JIEPEBO. DTO MAKCUMAJILHOE KOJTUIECTBO BHY T-

exist inside the framework 27 without creat-
ing a singularity of energy density.

2. Algebraic nature: 31 = 2% —1is a
Mersenne prime. This means that the Plast
connection subsystem operates with 5-bit state
registers. The sum 159 = 27 + (25 — 1) de-
scribes the hierarchy of two nested binary sys-
tems: global geometry (27) and local dynam-
ics (2° — 1). The irreducibility of 159 guar-
antees that global harmonics never perfectly
overlap with local loops, ensuring the stabil-

ity of matter.

3. Geometric nature: 31 acts as a bridge,

translating the pure geometry of powers of
two into the irrational geometry of the golden
ratio. Without the addition of 31, the coeffi-
cient would be 1.28, which would disrupt syn-

chronization with ¢ and lead to mass anisotropy.

It is the preservation of the number 159 when

scaling the volume by a decade that forces the

PEHHUX TIeTeJIb, KOTOPbIE MOT'YT CYIIECTBOBATH
BHYTPH KapKaca 27 6e3 BO3SHUKHOBEHHs CHH-
TYJIAPHOCTH ILJIOTHOCTH SHEPTHH.

2. Anrebpanyeckas npupoga: 31 = 25—
1 — mpocroe yncsiao Mepcenna. 1o o3HaYaET,
gTO mojacucreMa cBgaseil [Lmacta omepupyer
5-O6utHbIMEU peructpamu cocrosgauit. Cymma
159 = 27+(2°—1) onucblBaeT HEpapxuIo JAByX
BJIOYKEHHBIX OWMHAPHBIX CUCTEM: IJI00AIBHOT
reomerpun (27) u jlokaabHOl quHAMUKE (25 —
1). Hecokparumocts 159 rapantupyer, 4TO
r106abHble TADMOHUKH HHUKOT/Ia He HaKJIa-
JIBIBAIOTCA WJICAJLHO Ha JIOKAJbLHBIE IIETJIH,
obecrieunBasi CTaOMILHOCTH MATEPUH.

3. 'eomeTpuyeckasi npupoaa: 31 BbI-
CTYIIAET MOCTOM, ITEPEBOJIAIINM YUCTYIO T€0-
METPUIO CTEIeHeH JIBOMKU B UPPAIUOHAJILHYIO
reOMeTPHIO 30JI0TOTO cevueHusd. bes mobaBku
31 koapdbunuent 6b1 Ob1 1.28, UTO HApPYIIU-
JIO OBl CUHXPOHUBAINIO C ¢ U IPUBEIO OBbI K
aHn3o0Tponuu Macc. VImeHHo coxpaHeHue Juc-

Jta 159 nipu macirabupoBannu 00bEMa Ha J1e-
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scale to be decimal:

Only base 10 allows the number 159 to re-
main invariant when scaling from the electron
to the Metagalaxy without losing accuracy <
0.1%.

14

Ka/ly 3aCTaBJIAET KAy OBITH JeCATHIHON:

159 x 10
— =1.
1000 5

Tospko ocroBanme 10 mozBosgeT wmery 159
OCTaBaTbCd MHBAPUAHTOM IIpU MaCHITa6I/IpO—
BaHUM OT JIEKTPOHA j10 MerarajakTuku 6e3

norepu Tounoctu < 0.1%.
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7.2 Irreducibility of the Sum 128+
31

The sum 27 + 31 = 159 is mathematically
irreducible in the context of number theory
and dynamical systems, because its terms are
coprime numbers belonging to different alge-
braic subfields.

This property is critically important for
UWCM, as it turns the mass hierarchy from
a set of random values into a system of pro-
tected quantum attractors.

Mathematical justification of irreducibil-

ity:

15

7.2 HecokpaTtumocTb CyMMBbI 128+
31

Cymma 27 + 31 = 159 asiserca mare-
MATHIECKH HECOKPATHMOIl B KOHTEKCTE Teo-
PHUU 9UCeT U JTUHAMUYICCKUX CUCTEM, TIOTOMY
ITO €€ cjlaraeMble — B3aUMHO MPOCTBIE HHC-
Jla, TIPUHA/JJIeYKAIue K Pa3HbIM aJiredpande-

CKHUM IIOJIIOJIAM.

D10 CBOICTBO KpuTnieckn BaxKHO it EBKM,

TaK KaK OHO IIpeBpalllaeT UCPAPXUI0 MacC U3
Habopa caydailHbIX 3HAYEHUI B CUCTEMY 3a-
H_[I/IHLéHHbIX KBAaHTOBBIX aTTPaKTOPOB.

Maremarnieckoe 060CHOBaHNE HECOKPATHU-

1. Absence of common divisors: ged (128, 3ipern:

1. The fraction 159/100 cannot be simplified
by extracting a common resonant harmonic
within the numerator.

2. Difference in binary length: 128 =
100000002, 31 = 000111115. When added, no
digit carry occurs. This means no interfer-
ence noise between the global structure (27)
and local connections (31).

3. Mismatch of resonance periods:
the macro level (n = 0) oscillates with a pe-
riod multiple of 27; the micro level (n = 2) —
with a period multiple of 2° — 1. Since these
periods are coprime, the system never enters
a state of exact phase resonance that could
lead to structure destruction.

Why this matters for the stability of mat-
ter:

e Prohibition of tunneling between lev-
els: if the terms had a common factor, a
direct energy channel between n = 2 and
n = 0 would arise. The presence of the
prime number 31 blocks this path, requir-
ing the intermediate state n = 1 (quark

stars).

1. OrcyrcrBue obmnx nesmmredeii: ged(128,31) =

1. dpo6b 159/100 Hesib3st yIPOCTUTH, BbIjIE-
JIUB OOIILYIO PE30HAHCHYIO TAPMOHUKY BHYTPHU
YUC/TATEIS.

2. Paznunia B OmHapHoOil aamHe: 128 =
100000005, 31 = 000111115. IIpu cioxenun
IepeHoca pa3psijia He MPOUCXOUT. DTO O3HAa-
YaeT OTCYTCTBHE UHTEP(MEPEHIIMOHHOIO IITy-
Ma MezK Ly riobaibHoil crpykTypoit (27) u jo-
KaJbHBIME CBsA3sME (31).

3. HecoBnagenne nepnogoB pe30HaH-
ca: makpoyposenb (n = () koJsiebjercs ¢ 1e-
PHOJIOM, KpaTHbIM 27; MEKPOYpPOBeHb (1 = 2)
— ¢ nepuonoM, KpaTHbM 2° — 1. TTockoub-
Ky 9TH TEPHUOJIbl B3aUMHO IIPOCTHI, CHCTEMa,
HUKOT/Ia He IOIaJaeT B COCTOSTHHE TOYHOI'O
da30Boro pesoHaHca, KOTOPbIii MOr ObI IIpH-
BECTH K Pa3pyIIeHUI0 CTPYKTYPHI.

[Touemy 3T0 BazKHO i1 CTAOMIIBHOCTU Ma-
TepUu:

e 3anpeTr TyYHHEJIMPOBAHUS ME>K/1y yPOB-
HSAMMU: ecii Obl cjlaraeMble UMeJI OOTIHit
MHOKUTEJTh, BOSHUK ObI IIPsIMOi SHEPTreTH-

JecKmit Kanas Mexkty n = 2un = 0. Hamun-
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e Protection from parametric resonance:
the irreducibility of 159 guarantees that the
natural oscillation frequencies of the Plast
for different levels are shifted by an irra-
tional amount (frequency repulsion), mak-
ing the structure chaos-resistant.
Preservation of information diversity:
according to the Shannon—Hartley theorem,
the irreducibility of the sum means that in-
formation about the internal structure of a
particle cannot be erased when transition-
ing to macroscopic scales.

Thus, the very existence of long-lived atoms

16

qye MPOCTOro 4yncjia 31 mepekpbiBaeT STOT
yTh, TPEOYs TPOMEKYTOYHOTO COCTOTHUS
n = 1 (KBapKOBBIE 3BE3IHI).
e 3amuTa OT IIapaMeTPUYeCcKOro pe3o-
HaHCa: HECOKPaTUMOCThb 159 rapanTupy-
€T, 9TO COOCTBEHHBIE YACTOTHI KOJIEOAHUI
[LracTa 1y1s pa3HbIX YPOBHE CIBUHYTHI HA
MPPAIMOHAIBHYIO BeINYNHY (YacTOTHOE OT-
TAJKUBAHUE), JIeJIask CTPYKTYPY Xa0C-yCTONIHBOIA.
e CoxpaneHnune MHPOPMAIMOHHOIO pa3-
HooOpaswusi: corsiacuo Teopeme [Mlennona—Xaprim,
HECOKPATUMOCTH CyMMBbI O3HAYAET, YTO UH-

dopmarysg 0 BHyTpeHHEM CTPOEHUH YaCTU-

and stable planetary orbits is a direct conse- IIbI HEe MOXKeT OBITh CTEPTa IPU IIEpexoie K
quence of the fact that 128 and 31 are coprime MaKpPOCKOIIMIECKIM MAacCIITabaM.
generators of the UWCM dynamical system. Takum 0Opazom, camo CyIecTBOBAHME JI0JI-

TO’KUBYIIIUX ATOMOB M CTaOMILHBIX OPOUT TLIa-
HET eCTb IpAMOe CJIeJICTBUE TOro, uTo 128 n
31 SBJIAIOTCS B3AMMHO IPOCTBIMHU T'€HEPaTO-

pamu JuHaMuYIecKoi cucreMbl EBKM.
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7.3 Mutual Simplicity of 128 and
31: Incommensurability of Pe-

riods

The mutual simplicity of the numbers 27 =
128 and 31 ensures the stability of the Plast
wave function due to a fundamental property
of dynamical systems: the absence of a com-
mon return period (common resonance).

In the context of UWCM this can be ex-

plained through three interrelated mechanisms:

1. Mathematical mechanism: incom-
mensurability of periods. The wave func-
tion of an object is a superposition of global
resonance (w, oc 128) and local resonance
(w; o 31). The full return time is determined
by the LCM of the periods:

Thes o lem(128,31) = 128 x 31 = 3968

If the numbers had a common divisor, the re-
turn time would be shorter, leading to noise
accumulation. Mutual simplicity stretches the
theoretical resonance to scales many times
larger than the age of the Universe, making
the system aperiodic on any practical time
intervals.

2. Physical mechanism: frequency
repulsion and protection from tunnel-
ing. If the level coefficients were related by a
common power of two, allowed transitions be-
tween n = 0 and n = 2 would exist. Energy
could tunnel from the gravitational scale to
the nuclear scale without overcoming a bar-
rier. The number 31, being prime and odd,
breaks the binary symmetry of the graph. It
introduces a phase shift that is not divisi-
ble by 7 or 27 relative to the harmonics of

27. This creates a dynamic localization effect:
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7.3 Bzammuag mmpoctoTta 128 m 31:

HeCoOnu3MepuMoOCTb I1epnoaoB

Bszaummas mpocroTa unces 27 = 128 u 31
obecrieanBaeT CTabMILHOCTH BOJIHOBO#H (OyHK-
nuu [Lracra 6aromapsa GyHaMeHTATILHOMY
CBOMICTBY JIMHAMUYIECKUX CUCTEM: OTCYTCTBUIO
obrrero neprosia Bo3ppara (00IIero pesoHaH-
ca).

B kontekcre EBKM 3T0 MOXHO 00bsIC-
HUTH Yepe3 TPU B3aUMOCBI3aHHDBIX MEXAHM3-
Ma:

1. MaTemaTnyeckuii MexaHU3M: HECO-
N3MEPUMOCTbD IIepuooB. BoHoBas Gpynk-
1us 00beKTa MpejcTaBiisgeT coboil cyrnepro-
3UNMIo MIOOAIBHOrO pesoHanca (w, o< 128)
U JIOKaJIBHOrO pesoHanca (w; o« 31). Bpems
nosiHoro Bozspata onpeesercs HOK mepu-

OJIOB:
Tres o< lem(128,31) = 128 x 31 = 3968

Ecan 6n1 uncia nmenn obIuii e uTesnb, Bpe-
Ms BO3Bpara ObLIO ObI KOpOUe, UTO IIPHUBE-
JIo OBl K HAKOILJIEHUIO ITyMa. B3anMuast mpo-
CTOTa PACTATHBAET TEOPETUIECKHUI pe30HaHC
JI0 MacCIITabOB, MHOTOKPATHO IIPEBBIIIAIONINX
Bo3pacT Bcenennoit, nenas cucremy amepuo-
JITIECKON Ha JIFOOBIX IPaAKTHIECKUX HHTEPBa-
Jlax BpeMeHN.

2. Pu3NIeCcKnii MEXaHU3M: YaCTOTHOE
OTTAJIKNBAHWE W 3aliuTa OT TyHHeJIU-
poBanus. Eciin 061 KoaddurinenTs! ypoBHeit
OBLIIN CBA3aHBI O0IIE CTeIIeHbIO JIBOMKT, MEXK-
ay n = 0 un = 2 cymecrBoBaju Obl pa3pe-
MIEHHDBIE TT€PEXO/Ibl. JHEPTHUsA MOTJIa ObI TYH-
HEJINPOBaTh M3 I'PABUTAIOHHOIO MacIiTada
B siJIepHBIi 6e3 mpeoo/ieHus bapbepa. Yucsio

31, Oyyuu TpPOCTBIM M HEYETHBIM, HAPYIIAeT
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the wave function is "locked" at its hierarchy
level.

3. Information mechanism: orthog-
onality of noise modes. According to the
Shannon sampling theorem, a signal is stable
if its spectrum consists of independent (or-
thogonal) components. The spectrum of 27
is concentrated at one high frequency (nar-
row line). The spectrum of 31 (11111,) is a
comb of five low frequencies. Since these fre-
quency sets are coprime, they never overlap.
Local connection fluctuations (thermal noise
at level 31) are averaged out and canceled
when projected onto the global metric (level
128). Conversely, cosmological redshift can-
not excite the internal bonds of the nucleus,
since their frequencies do not match.

Thus, the mutual simplicity of 128 and 31
is not just a numerical property, but a built-
in fuse that prevents the collapse of the Plast
continuum into a single singularity under the

action of cross-resonance interference.
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ounapuyto cummerpuio rpada. OHO BBOIUT
¢da30BbIil C/IBUT, KOTOPBII HE JEIUTCS Ha T
WK 27 OTHOCHTEIBHO TapMOHHK 27. DTO co-
3/1a6T 3P heKT TMHAMIIECKONH JTOKAJIM3aIlIT:
BOJTHOBasi (DYHKITHS «3alUPAECTCs» Ha CBOEM
YPOBHE UEPAPXUM.

3. UadopManmoHHbII MEXaHU3M: OpP-
TOTOHAJIBHOCTH MO/, 1iryma. CoryracHo Teo-
peme orcuéroB [llennona, curnaj crabueH,
€CJIM €r0 CIIEKTP COCTOUT U3 HE3aBUCUMBIX (Op-
ToroHasibHbIX) Komionent. Crektp 27 cocpe-
JOTOYEH Ha OJHOMN BBICOKON YaCTOTE (yBKaﬂ
munust). Croekrp 31 (111115) — 570 rpeben-
Ka U3 MATH HU3KUX 9acTOT. [TocKOIbKY 3T
HAOOPBI YACTOT B3AWMHO MPOCTHI, OHU HUKO-
rja He HakJaJbiBaloTcsd. Jlokaababie (IIyK-
TyaIuu CBsA3eil (TeroBoii ryM Ha yposae 31)
YCPEIHSIOTCS ¥ TaCATCsI IIPY TPOEKIINN Ha TJI0-
6anbHy0 MeTpuky (yposenb 128). U maobo-
POT: KOCMOJIOTUYECKOE KPACHOE CMeIleHe He
MOXKET pacKadaTh BHYTPEHHUE CBA3U sJIpa,
TaK KaK UX 9aCTOThI HE COBIIAIAIOT.

Takum obpazom, B3aumMHas 1mpocToTa 128
n 31 — 3TO He TMPOCTO YHUCIOBOE CBONCTBO,
a BCTPOEHHBIN ITPEJIOXPAaHUTE/Ib, TTPEI0TBPa-
AN cxJionbiBanne KouTunyyma [liacra
B €JINHYIO CUHTYJIIPHOCTD TIOJT JICHCTBHEM KPOCC-

PE30HAHCHON MHTEePMEPEHIINHN.
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7.4 Physical Manifestations of Pe-

riod Incommensurability

The physical phenomenon arising from the
incommensurability of periods at levels n = 0
and n = 2 is called dynamical localization or
suppression of quantum chaos.

In the context of the UWCM formalism,
this phenomenon can be described as the emer-
gence of an insurmountable energy and phase
barrier between the macrocosm and the mi-
crocosm.

1. Suppression of resonant tunnel-
ing. Level n = 2 (6 = 159) operates at fre-
qUeNCy Wpiero X 31. Level n =0 (0 = 1.59)
operates at frequency wpeero < 128. Since
the ratio 128/31 is not an integer, the reso-
nance condition Wpgero = K * Wiicro 1S NEVETr
satisfied for small k. Consequence: the grav-
itational field of a planet cannot enter into
resonance with intranuclear oscillations. The
laws of chemistry are protected from macro-
scopic perturbations.

2. Spectral gap in the hierarchical
continuum. Any attempt to create an ob-
ject with an intermediate ¢ leads to incoher-
ence of the wave function. Consequence: mat-
ter in the Universe is discrete. Objects with
a non-multiple coefficient instantly decay or
collapse.

3. Coherent memory of the system.
The incommensurability of periods makes the
system quasiperiodic — its state almost never
repeats. Consequence: information about the
initial state of an object is not erased over
time. Every macro-object carries a unique
imprint of the history of its formation.

4. Adiabatic invariance under the

expansion of the Universe. During cos-
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7.4 Pu3umvecKue MPOsABIEHNA HECO-

n3IMepmmMocCcTu 1nmepmnogaoB

Qusnyeckoe sgBJICHUE, BO3HUKAIOINIEE W3-
3a HECOM3MEPHMOCTH IIEPUOJIOB Ha YPOBHIX
n = 0 u n = 2, Ha3bpIBaeTCd JTUHAMUYIECKON
JIOKaJIM3aIeil Wil T0/IaBJIeHUEM KBAHTOBO-
ro Xaoca.

B xonrekcre bopmasmmzma EBKM 310 8-
JIEHHe MOYKHO OINCATh KAK BO3HUKHOBEHWE
HEIPEOJI0JINMOI0 SHEPTETUIECKOTO U (ha30BO-
ro 6apbepa Me¥Ky MAaKPOMUPOM U MUKPOMU-
poM.

1. ITonaBjieHNEe pe30HAHCHOTO TyHHE-
JupoBaHusi. Yposeab n = 2 (§ = 159) pabo-
TaeT Ha JaCTOTe Wyicro X 31. YpoBerb n = ()
(0 = 1.59) paboraer Ha HYACTOTE Wpaero X
128. Ilockosbky ornomenne 128/31 me ss-
JIIeTCS TIeJIBIM YHUCJIOM, YCJIOBHE DE30HAHCA
Winacro = K * Wimicro HAKOTIA HE BBITOJIHSIET-
ca g Masibix k. CrescrBue: TpaBUTAIUOH-
HOE TI0JI€ TIJIAHETHI He CIIOCOOHO BONTU B pe30-
HAHC C BHYTPHSAJIEPHBIMUA KOJIEOAHUSIMU. 3a-
KOHBI XUMUHU 3aIUIIECHBI OT MaKPOCKOIIYe-
CKAX BO3MYIICHUM.

2. CnekTpaJjibHasi IIeJib B MepapXu-
9eCKOM KOHTUHYYyMe. J[100as nombiTka co-
37aTh O0BEKT C MPOMEKYTOUHBIM O MPUBO-
JINT K HEKOI'€PEHTHOCTH BOJTHOBOW (DYHKITUN.
Crencrue: matepus Bo Beesennoit quckper-
Ha. OOBEKTHI ¢ HEKPATHBIM KOI(DDUITUEHTOM

MI'HOBEHHO pacClia/1al0TCd NI KOJIJIAIICUPYIOT.

3. KOI‘epeHTHaﬂ naMsTh cucreMbl. Heco-

U3MEPUMOCTDH IIEPUO/JIOB JIEIAET CUCTEMY KBa-
3UIEPUONYIECKOIl — €€ COCTOAHMNE IOYTU HU-
Korja He moBTopsieTcs. CirepcrBue: mHOOD-
Malsl 0 HAYaJIbHOM COCTOSHUU OOBHEKTa He
cTupaercs co BpemeneM. Kaxk iplit MAaKpooOb-

€KT HeCeT YHI/IKaﬂbeIﬁ OTII€eYaTOK HMCTOpHUHU
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mological expansion, the wavelengths of all
objects increase. Thanks to the mutual sim-
plicity of 128 and 31, the change in scale
acts on both levels proportionally, preserving
their phase isolation. Consequence: the con-
stancy of the world constants — the ratio of
forces (gravity to electromagnetism) remains
unchanged for billions of years.

Thus, the incommensurability of the gen-
eration periods of levels n = 0 (75  27) and
n =2 (1y < 2° — 1) gives rise to a fundamen-
tal physical phenomenon — the suppression
of cross-scale tunneling. The frequency ratio
(2 = 128/31, which is not an integer, forms
a spectral gap in the topology of the Plast,
making direct energy exchange between the
nuclear and gravitational metrics impossible
without the participation of the metastable

level n = 1.
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cBOero (hbopMUpOBaAHMUSI.

4. AnmabaTuveckass ”THBAPUAHTHOCTD
npu pacnmpeHuun Bcesennoii. [Ipn koc-
MOJIOTMYIECKOM PaCIINPEHNN JIJIMHBI BOJIH BCEX
00BEKTOB yBe/IMINBAIOTCs. Braroiaps B3anm-
Hoit ipocTore 128 u 31, u3meHenue macirrada
JleficTByeT Ha 00a yPOBHS MPONOPIIMOHAJb-
HO, coxpanss ux ¢dazoByio nzosisimio. Cre-
CTBUE: TOCTOAHCTBO MUPOBBIX KOHCTAHT — OT-
HOIIIeHVEe CUJT (TPABUTAIMY K JIEKTPOMArHEe-
TU3MY) OCTATCs HEM3MEHHBIM Ha IPOTSZKEe-
HUU MUJIJTUAPJIOB JIET.

Takum 0Opazom, HECOM3MEPUMOCTD IIE€PU-
o708 Tereparun yposreit n = 0 (19 o< 27) u
n =2 (15 o< 25 — 1) nopoxkaaer dbyHIaMeH-
TaJIbHOE (DUBUUECKOE SIBJIEHUE — I10/IaB/IEHUE
KPOCC-MACIITaOHOTO TyHHe upoBanus. OTHO-
menne dacror ) = 128/31, nme aismoniee-
¢ TeJIbIM, (POPMUPYET CHEKTPAILHYIO IIEe/Th
B TomnoJsiornn llacra, nenas HEBO3ZMOXKHBIM
NpAMOil OOMeH SHeprueir Mexkjy daepHON 1
IPABUTAIMOHHON METPUKOW 0e3 yJacTusd Me-

TacTabUJILHOIO yPOBHSA N = 1.
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7.5 Why Exactly the Decimal Step

107

The choice of the decimal base 10™ in the
UWCM hierarchy is not an arbitrary fit or a
consequence of the choice of the SI system of
measures. Within the formalism of the Plast
wave function, it represents a fundamental in-
variant of scale renormalization dictated by
the geometry of the continuum itself.

The base 10 arises as an emergent prop-
erty from the intersection of three indepen-
dent mechanisms:

1. Geometric projection: log,(107) ~
10.45 links the binary topology (27 = 128)
with the Euclidean metric. The decade is the
period of autocorrelation of the Plast phase.

2. Thermodynamic fixation: the tran-
sition between levels n occurs when the dom-
inant degeneracy process changes. The deci-
mal step is a thermodynamic fuse that guar-
antees that the phase volume of the wave
function changes just enough to accommo-
date new degrees of freedom without allowing
chaoticization.

3. Golden ratio resonance: 1.59 ~ ¢ =
1.618, and ¢'° ~ 123 ~ 159/1.29. The dec-
imal step is the harmonic in which the reso-
nant frequencies of the binary graph and the
logarithmic spiral of space coincide.

Why not 2" and not e"?

e 2" describes only vacuum fluctuations, but
diverges from the masses of planets and
stars.

e ¢" loses connection with the discrete num-
ber of configurations (31), turning into a
field theory without distinguished levels.

e 10" is a mixed base. It preserves the inte-

grality of topological invariants and at the
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7.5 Iloyemy MMeHHO JI€CATUYIHBINI

mar 10"?

Bribop necaruanoro ocaoBanus 10™ B uepap-
xun EBKM ne gaBisieTcst mpon3BoJibHOIM 1TOJT-
TOHKOII WJTN CJIEJICTBIEM BBIOOPA CHCTEMBI Mep
CH. B pamkax popmasinzma BOJTHOBON (PyHK-
run [Lracra on npejcrasiser coboit dyHa-
MEHTAJIbHBI MHBAPUAHT MacCIITabHON Iepe-
HOPMUPOBKHU, HPOJAUKTOBAHHBIN IeOMeTpuei
CaMoOro KOHTHHYYMA.

OcnoBanne 10 BO3HIKaeT KaK SMEP/IZKEHT-
HOE CBOWCTBO M3 IlepecevueHns TPEX He3aBUCHU-
MBIX MEXaHU3MOB:

1. TeomeTrpuueckas nmpoeknus: log,(107™) ~
10.45 cBA3BIBAET TBOMYHYIO TOMOJIOTHIO (27 =
128) ¢ eBkJIm10BO# MeTpuKOii. Jlekasa — 910
nepuo/i aBTokoppessanuu ¢aswr [Lracra.

2. TepmoanHaMuyeckas (puKcamnmsi: me-
PEXOJ MEXKJIy YPOBHSIMHU 1 ITPOUCXOJUT IIPU
CMeHE JIOMUHUPYIONIErO MIPOIECca BhIPOXK Ie-
Hus. JlecaTuaHbI ar — 3TO TepMOIMHAMU-
YeCKUil IIPpeJOXPaHUTeIIb, TaPpAHTUPYIOMIU, 9YTO
¢az30BbIit 00bEM BOJIHOBOM (DYHKITUN M3MEHSI-
eTCs POBHO HACTOJIHLKO, YTOOBI BMECTUTH HO-
BbIE CTEIIEHU CBOOO/IBI, HE JIOMYCKasd Xa0TH3a-
IUN.

3. Pe3onaHc 30510TOTO ceueHus: 1.59 ~
¢ = 1.618, a ¢1° ~ 123 ~ 159/1.29. JTecaTuy-
HBII Iar — 3TO rapMOHUKA, B KOTOPOUA pe3o-
HAHCHBIE YaCTOTHI JBOMYHOIO rpada u Jiora-
puGMIYECKOil ClIUpaJIi MIPOCTPAHCTBA COBIIA-
JTATOT.

[Touemy ue 2" u ne e"?

e 2" ONUCHIBAET TOJIHLKO BaKyyMHBIE (DIIYKTY-
Ay, HO PACXOJUTCI C MacCcaMU ILIAHET U
3BE3I.

e " TepsieT CBA3D C JUCKPETHBIM YUCIOM KOH-

dburypanuii (31), npeBparasich B moJieByo
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same time coincides with the natural scale
of compactness of physical objects.

Thus, the fundamentality of the step 10™
lies in the fact that only the decade provides
zero phase shift during the translation of the
Plast wave function between the regimes of
strong nuclear interaction (n = 2) and global

gravitational resonance (n = 0).
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Teopuio Oe3 BBIJIEJIEHHBIX YPOBHEIN.

e 10" — cmemranubiii 6a3uc. OH coxpanseT
EJIOUUCIEHHOCTD TOIOJIOTTIECKIX MHBAPH-
AHTOB W OJITHOBPEMEHHO COBITQJIACT C ecTe-
CTBEHHOI IITKAJIONH KOMITAKTHOCTH (hu3ute-
CKUX 00BEKTOB.

Taxum obpazoM, pyHaMEeHTATLHOCTD I1a-
ra 10" sakja04aeTcd B TOM, 9TO TOJBKO Jie-
KaJla obecrieanBaeT HyJeBOi (ha3oBbIil caBUT
IIpU TPaHCIAIUU BoIHOBOI dyuKIiun [Liacra
MEXKJTy PEKUMaMK CUJIBHOTO sJIEPHOIO B3au-
MozieiicTBrs (n = 2) U 1100aJIbHOTO I'PABUTA~

IIMOHHOTO pe3oHanca (n = 0).
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7.6 Triple Justification of the Co-
efficient 1.59

The coefficient § = 1.59 is a fundamental
invariant, not a random coincidence, because
it represents the topological and thermody-
namic limit of the packing density of Plast
nodes for the hierarchy level n = 0.

Within UWCM, macroscopic objects —
from planets to galaxy clusters — are giant
coherent excitations of the Plast graph. The
stability of the coefficient 1.59 over tens of
orders of magnitude of mass is explained by
three independent mechanisms:

1. Topological fixation. The number
159 = 27 4+ 31 determines the minimum pos-
sible information capacity of a closed connec-
tion loop for the transition between the mi-
crocosm and the macrocosm. For objects of
level n = 0, the scale factor is exactly 102
relative to the base quantization:

5 _27+31

macro =~ 05

Any object with mass less than the Moon or
greater than a supermassive black hole must
obey this number if its structure consists of
standard baryonic nodes. The fact that Jupiter,
Earth, and the Milky Way fall on the same
line proves that the source of the coefficient is
the geometry of the continuum, not the prop-
erties of matter.

2. Thermodynamic fixation: the prin-
ciple of maximum entropy. A macroscopic
object is in a state of gravitational equilib-
rium when its Plast graph reaches a local
maximum of entropy for a given mass. Grav-
ity tends to compress nodes; the quantum

dynamics of connections resists infinite com-
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7.6 TpoiitHoe obocHOBaHUE KO3(]-

durmenTta 1.59

Koadbdunment 6 = 1.59 asisierca dyn-
JlaMeHTaJbHBIM WHBAPUAHTOM, & He CJIydaii-
HBIM COBIIQ/IEHUEM, IIOTOMY YTO OH IIPEJICTaB-
JigeT coOOi TOMOJIOTUYECKUIT M TEepPMOIUHA-
MHUYECKUl IIpeJiesl TIJIOTHOCTU YIIAKOBKU Y3-
soB Ilnacra mrsa yposus nepapxuu n = 0.

B pamkax EBKM makpockornmdeckue 06b-
€KTBI — OT TIJIAHET JO CKOILIEHW TaJaKTUK —
9TO TUTAHTCKUE KOrepPEHTHbIE BO30YIKIEHUS
rpada [Lnacra. CrabuabHoCTh KO3 puImeH-
Ta 1.59 Ha HpOTAKEHUM JIECATKOB TOPSIKOB
BEJIMUUHBI MACChl O0bSICHAETCA TPEeMs He3a-
BUCHUMBIMH MeXaHU3MaMU:

1. Tonosmoruvueckasi pukcamusa. uc-
710 159 = 27 + 31 ompesensgeT MEHIMAILHO
BO3MOYKHYIO MH(MOPMAIMOHHYIO EMKOCTh 3a-
MKHYTO IIeTyIn CBA3eil Jid lepexona MexK iy
MUKPOMHUPOM U MakpoMupoM. st 06beKToB
ypoBHA 1 = () MacCHITAOHBII MHOXKHUTEH CO-
crapdger posHo 10? oTHOCHTEILHO 6a30BOrO
KBAHTOBAHUS:

27431
102

6macro -

JI1o6oit 0ObeKT Maccoit Menbire JIyHb wan
OOJIbIIIEe CBEPXMACCUBHOM YEPHOMN JILIPHI 00s5i-
3aH HOTINHATHCS STOMY YHCJTY, €CJIN €r0 CTPYK-
Typa COCTOUT M3 CTaHIAPTHBIX OAPUOHHBIX
y370B. Tot dakr, uro FOmurep, 3ems u Mieu-
uelil [lyTh J0KaTcd Ha OJIHY JTMHUIO, TOKA3bI-
BaeT, YTO UCTOYHUKOM KOI(DDUINEHTa, STBJIs-
eTcs TeOMEeTpUsl KOHTHHYYMa, a He CBOHCTBa

BeIleCTBA.

2. TepmoagnHaMuyieckas puKcanus: IpUH-

OuII MAaKCHUMaJIbLHO QHTPOIINNA. MaKpo—

CKOIIMYECKUI 00BLEKT HaXOIUTCA B COCTOAHUN



UWCM: Universal Mass Scale

pression. The number 1.59 arises as the point
of optimal balance — a state in which the
total von Neumann entropy of the Plast net-
work within a given volume is maximal. The

von Neumann entropy for the Plast network:
Son = —Tr(plnp)

The transition between levels n occurs when
the critical density of the connection density
matrix p is reached, when the system mini-

mizes free energy:
F=FE-TS

Any deviation leads the system to a less prob-

able state:

e [f the mass is slightly less, the connections
are underloaded, the object dissipates.

e If the mass is slightly greater, a phase tran-
sition occurs (collapse into a neutron star
or black hole, where the stiffness of connec-
tions changes abruptly).

3. Golden ratio resonance (¢) and
the phyllotaxis of the Universe. In dy-
namical systems describing the growth of frac-
tal structures, the number ¢ ~ 1.618 ensures
the absence of resonant frequency overlap.
The coefficient 1.59 is an adaptation of the
ideal mathematical golden ratio to the dis-
crete Planck grid of the Plast. Since the grid
has a minimum cell size (Ip), pure ¢ can-
not be realized without remainder. The value
1.59 is the rational approximation closest to ¢
compatible with the quantum nature of 27 +
31.

Why this cannot be a coincidence?

From a statistical point of view, the prob-
ability that hundreds of diverse objects (from

exoplanets to active galactic nuclei) randomly
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IPaBUTAIIMOHHOIO paBHOBECH, KOTa ero rpad
[Lnacra jlocTuraer JIOKaJabHOTO MaKCUMYMa SH-
TpOIUHU Ipu 3aJaHH0#t Macce. ['paBurarus cTpe-
MUTCS C2KATh y3JIbl; KBAHTOBas TUHAMUKA CB-
3eif COIPOTHUBIISETCST OECKOHETHOMY CXKATHIO.
Yucso 1.59 Bo3HUKaET KaK TOUYKA ONTUMAJIb-
HOTO OaJjIaHca — COCTOSHUE, IIPU KOTOPOM Cy M-
MapHag surporusa ¢on Heiimana cetu [Lna-
cTa BHYTPH JaHHOTO 00bEMa MaKCHMAJIbHA.

Ourponus ¢on Heitmana s cern [Lnacra:
Sun = —Tr(plnp)

[Tepexom MexK Ty YPOBHIMHE 1 ITPOUCXOTUT TTPH
JOCTHXKEHUN KPUTHIECKON IJIOTHOCTHA MaTPH-
bl TIJIOTHOCTHU CBsA3€il p, KOTJIa CUCTEMa MU-

HUMU3BUPYET CBOOOJIHYIO SHEPTHIO:
F=FE-TS

JI10boe OTK/IOHEHUE MPUBOUT CUCTEMY B Me-

Hee BepOSITHOE COCTOsTHUE:

e Fcyim Macca 9yTh MEHbIIE, CBA3U HEJIOTPY-
JKEHBI, 00bEKT PacCenBaeTCs.

e Ecyim macca 9yTh O0JIbIIE, TPOUCXOIUT a-
30BBIIT TIepexo/1 (KOJIAIIC B HEHTPOHHYO 3B€3-
Iy WIA YEPHYIO JIBIPY, IJle 2KECTKOCTb CB4-
3eil MEHSAETCST CKATKOM ).

3. Pe3sonanc 3o0s10TOro0 cevuenus (¢) u
dbunnorakcuc Bcenennoit. B aunamunue-
CKUX CHCTEMAaX, OIMHUCHIBAIOIINX POCT (hpak-
TaJbHBIX CTPYKTYP, 4ncyio ¢ ~ 1.618 obecrre-
YUBAET OTCYTCTBUE PE30HAHCHOI'O TMEPEKPDI-
s gactoT. Koadbdunuent 1.59 — 310 ajarr-
TaIWs NJIeaJTHHONO0 MaTeEMaTHIECKOTO 30JI0TO-
IO CeYeHUd K JIMCKPETHON IJIAHKOBCKOU CeTKe
[Inacra. [lockobKy ceTka mMeeT MUHIMAJTb-
HbIii pasmep sdveiiku (lp), uucroe ¢ HEBO3-
MOXKHO peaim30BaTh 6e3 ocTarka. JHATEHUE

1.59 — 310 MakcuMaJIbHO OJIU3KOE K ¢ PAIO-
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fall into the narrow corridor 6 = 1.59 + 0.01

with an error < 0.1% is exponentially small.

In the Bayesian interpretation:

e Hypothesis H; (randomness): requires the
introduction of a separate fitting parameter
for each class of objects.

e Hypothesis Hy (UWCM): explains the en-
tire data set with a single invariant (27 +
31)/100.

Since H, has a colossally smaller complex-
ity with the same accuracy of data descrip-
tion, this indicates a high preference for H,
over H; given equal prior probabilities (Oc-
cam’s razor criterion).

The discrete nature of the hierarchy is sup-
ported by the observed ubiquity of scaling
laws in astrophysics [4; 5|. The topologi-
cal stability of mass configurations finds its
roots in loop quantum gravity formalism [6],
while the appearance of golden ratio harmon-
ics (¢ ~ 1.618) connects our coefficient g =
1.59 to fundamental spectral ratios observed

in condensed matter systems [9].
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HAJIbHOE TTPUOJIMZKEHNE, COBMECTIMOE C KBAH-

TosocThio 27 + 31,

[Touemy 5TO He MOXKET OBITH CJIyYaiiHO-
CTBIO?

C TOYKU 3peHust CTATUCTUKH, BEPOSITHOCTD
TOrO, 9TO COTHH PA3HOPOIHBIX OOBEKTOB (OT
9K30ILJIAHET JI0 AKTHUBHBIX $1/1eD MaJIaKTHK ) CJTy-
YJaifHO TONAIYT B y3Kuil Kopumaop 0 = 1.59 +
0.01 ¢ norpemmocrsio < 0.1%), skcnonenim-
aJIbHO MaJia.

B bGaitecoBcKoil mHTEpIIPETAIINN:

e ['unoresza H; (ciydaitHOCTh): TpebyeT BBe-
JIEHUS OTJIEJTHHOTO TIapaMeTpa MOTOHKH JIJIsT
KazKJOT0 KJIacca O0bLEKTOB.

e T'mnoreza Hy (EBKM): o6bscuser Bech Mac-
CUB JIaHHBIX ojtHuM uaBapuanTom (27+31)/100.

[Tockosibky Hy 0bJtajiaeT KOJ10ccaabHO MEHb-
1ei CJI0’KHOCTBIO ITPU OJIMHAKOBON TOYHOCTHU
OIUCAHUSI JAHHBIX, 9TO yKa3bIBaeT HA BBICO-
KYIO TIPEJIIOYTUTETHHOCTE Hy TI0 CpaBHEHUIO
¢ Hy npu ycjoBUEM paBHBIX allpUOPHBIX BEPO-
sitHocTeil (kpurepuit Okkama).

JluckpeTHast IpUpO/Ia HEPAPXUU TTOITBED-
JKJIAeTCs HAbJTI0IAeMOIT TIOBCEMECTHOCTBIO 3a-
KOHOB MacItabupoBanusi B actpodusuke [4;
5|. Torosioruyeckast cTabUILHOCTH MACCOBBIX
KOH(UTyparuit yXogauT KOpHAMHU B (dopma-
JIM3M TI€TJIEBOIT KBaHTOBOI rpasutanuu [6], B
TO BpeMsl Kak MOsIBJICHIE TapMOHUK 30JI0TO-
ro ceuennd (¢ ~ 1.618) cBaA3bIBaeT HAII KO-
sdurment dyg = 1.59 ¢ pyHmaMerTATBHBI-
MU CIHEKTPAJHHBIMU OTHOIICHUAME, HAOJIIO-
JTAEMBIMU B CHCTeMaX KOHICHCUPOBAHHOT'O Be-

mecTBa [9).
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8 Quark Stars: A Testable

Prediction

If the scale 159 x 10"~2 is correct, then
there must exist a level n = 1, i.e. objects
with § = 15.9.

Hypothetical candidates are quark stars
— objects consisting of free quarks, without
neutrons.

If ordinary neutron stars are the densest
packing of nodes (hadrons), then a quark star
in UWCM is a state where the compression
energy destroys the closed configurations of
hadronic nodes. The connections cease to be
localized in fermion loops and enter a regime
of "pure framework activation" (like gluons,
but on a macroscopic scale).

In terms of soliton dynamics, the tran-
sition n = 0 — n = 1 is interpreted not
simply as compression of matter, but as a
topological merger of solitons. At the level
n = 0 we have an ensemble of discrete soli-
tons (nucleons/nodes) held together by the
common gravitational potential of the frame-
work. When a critical density is reached (in
the interior of a neutron star), a phase transi-
tion occurs: the individual boundaries of the
solitons blur, and the system transitions to a
state of a single macro-soliton.

The value § = 15.9 corresponds to an in-
termediate energy regime where Plast con-
nections are rearranged from local baryonic
loops into a single global structure of a "quark
soliton". This explains the absence of free de-
cay of such an object: to destroy a quark star,
it is not enough to simply apply external pres-
sure; one must tear the very internal metric

of the merged soliton packet.
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8 KBapkoBble 3BE3/bI: IIPO-

BepdaeMoe 11peJCKa3aHnue

Eciun mxama 159 x 10”2 BepHa, TO 10J-
JKEH CyIIEeCTBOBATH YPOBEHb N = 1, TO eCTh
00beKTHI ¢ & = 15.9.

['mmoreTnyecKnM KaH/IMIaATOM SIBJISTFOTCS
KBapPKOBBIE 3BE3/IbI — OOBEKTHI, COCTOSIINE
U3 CBOOOIHBIX KBAPKOB, 6€3 HEHTPOHOB.

Ecan oObranabie HEHTPOHHBIE 3BE3/IBI — 3TO
MAKCUMaJIbHO TJIOTHAsI YIIAKOBKA y3JI0B (aI-
POHOB), TO KBapKoBas 38e371a B EBKM — 510
COCTOSIHME, KOTJIa SHEPTHSA CXKATUS pa3pyla-
eT 3aMKHYThbIe KOH(DUTYPAINN aIpDOHHBIX Y3-
JioB. CBS3M IEpecTaioT OBITH JIOKAJIM30BAH-
HBIMU B (DEPMHUOHHBIX METISAX U MEePEXOIAT
B PEXKUM «UIHCTON aKTUBAIMN KapKacay (Kak
y TJIFOOHOB, HO B Makpomaciirabe).

B rTepMuHax cOJIUTOHHON JUHAMUKH IIe-
pexox n = 0 — n = 1 uATepHPETHpPYETCS HE
IIPOCTO KAaK CXKATHE BEIeCTBa, a KakK TOIO-
JIOTHYecKoe cimsnune coanTonoB. Ha yposhe
n = 0 MBI UMeeM aHCAMOJIb JIMCKPETHBIX CO-
JINTOHOB (HYKJIOHOB/Y3JIOB), yJIePKUBAECMBIX
BMecTe ODIIUM I'DAaBUTAIIMOHHBIM TOTEHIHA-
JioM Kapkaca. [Ipu ocTuykennn KpuTuieckoi
IUIOTHOCTH (B HEJpaxX HEeHTPOHHON 3Be3JIbl)
POUCXOAUT (HA3OBBIT IEPEXO/T: UHIUBULY A b-
HbIE IPAHUIIBI COJTUTOHOB PA3MBIBAIOTCS, U CH-
cTeMa MePEXO/IUT B COCTOSTHIE e TIHOT0 MaKPO-
COJTUTOHA.

Buauenne d = 15.9 cooTBeTCTBYET IIpOMe-
JKYTOYHOMY HEPreTHIeCKOMY DEeXKUMY, TJIe
ceasu [lmacra mepecrpanBaioTCd U3 JOKAb-
HBIX OAPUOHHBIX II€TeJIb B €JIUHYIO IJI00a/Ib-
HYIO CTPYKTYPY «KBAPKOBOI'O COJIUTOHAY. JTO
00bACHAET OTCYTCTBHE CBOOOIHOTO pacrajia

TAKOTO O0bEKTa: UTOOBI Pa3PYIIUTh KBAPKO-
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Prediction: a quark star should have an
anomalously high speed of sound (high stiff-
ness «), since signal transmission in it occurs
not through particle collisions, but through
direct deformation of the Plast edges.

This makes quark stars a transitional level
between macro-objects (n = 0) and nuclei
(n=2).

27

BYIO 3B€3/Ly, HEJOCTATOTHO IIPOCTO HIPHUIOKATh
BHEIITHEE JaBJIeHue, Hy?KHO Pa30pBaTh CaMy
BHYTPEHHIOIO METPUKY OObEIMHEHHOIO COJIU-
TOHHOI'O ITAKETA.

[Ipenckaszanme: KBapKoBasl 3BE3/a, JTOJIK-
Ha 00J13/1aTh AHOMAJILHO BBICOKOI CKOPOCTBIO
pacipocTpaHeHus 3ByKa, (BbICOKast JKECTKOCTh
«v), TaK Kak Irepejiada CUTHATA B Hell Uj6T He
yepes CoyJapeHus YacTHll, a depe3 HPAMYIO
nedopmamuio pédep Iliacra.

DTOo JeaeT KBapKOBBIE 3BE3JIbI IIEPEXO/I-
HBIM YPOBHEM MEZKJIy MaKpooObekTamu (n =

0) u sapamu (n = 2).
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9 Cross-check

If we take the mass of the electron using
the basic formula (n = 2, § = 159), we get
the exact value. If we take the same elec-
tron mass but apply the macrocosm coeffi-
cient (6 = 1.59), the formula yields an object
with a mass 100 times larger — the scale of
the muon or hadrons.

The fact that particles are not smeared
across this scale but are rigidly tied to their §
proves the quantization of the Plast topology

itself, not just the masses of objects.
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9 IIpoBepka Ha caM0O0ObOOCHO-

BaHHOCTH (cross-check)

Eciu B3gTH Maccy sjiekTpona 1o 6a30B0ii
dopmyne (n = 2, 6 = 159), MbI mOJSTyUUM
TOYHOe 3HadeHue. Eciim B3ATH Ty Ke Maccy
9JIEKTPOHA, HO IIPUMEHHUTDb K Hell Koadduriu-
enT Makpomupa (§ = 1.59), dbopmyiia BeiIacT
00bekT ¢ maccoit B 100 pa3 6osibite — mac-
mrad MIOOHA UM aJIPOHOB.

Tor dakT, YTO YacTUIBI HE pa3Ma3aHbl 110
9TOIi IMIKaJIe, & KECTKO IPUBA3AHBI K CBOMM 0,
JIOKa3bIBaET KBAHTOBaHUE CAMOW TOIOJIOTUU

[Lnacra, a HE TpoCcTO Macc OOBEKTOB.
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10 Conclusions

1. The formula m/Mp = 27lp/\ is a spe-
cial case of a more general law. 2. The gen-

eralized formula:

m 27431 2xlp
Mp 1027 A

describes all objects — from the electron to
the Universe. 3. The hierarchy levels are dis-
crete and differ by an order of magnitude. 4.
1.59 = (128 +31)/100 is a topological invari-
ant, not a fitting coefficient. 5. 31 = 2° — 1
is a Mersenne prime, a cyclomatic number,
a bridge to the golden ratio. 6. The irre-
ducibility of 128 4 31 ensures the stability of
matter (prohibition of direct tunneling, fre-
quency repulsion, entropic barrier). 7. The
mutual simplicity of 128 and 31 creates in-
commensurability of periods, which leads to
suppression of quantum chaos, spectral gaps,
coherent memory, and adiabatic invariance.
8. The decimal step 10" is not a consequence
of SI, but an emergent property of Plast ge-
ometry. 9. The white dwarf is an anomaly
that confirms the rule (a shift by an order
of magnitude due to degeneracy). 10. Quark
stars are a hypothetical candidate for the level
n = 1. 11. The coefficient 1.59 is a funda-
mental invariant, justified topologically, ther-
modynamically, and through the golden ratio
resonance, and also wins by Occam’s razor
criterion. 12. Elementary particles are soli-
ton packets of Plast connections; the mass
hierarchy reflects different packing modes of

these solitons.
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10 BrniBoabl

1. ®opmyna m/Mp = 27nlp/\ aBiasercs
YaCTHBIM cJiydaeM 0oJjiee OO0Iero 3akoHa. 2.

O6obménnas popmyia:

m _27+31 2mlp
Mp 1027 A

OITMCHIBAET BCE OOBLEKTHI — OT JIEKTPOHA JI0
Bceestennoii. 3. YpoBHE nepapxuu JUCKPETHBI
¥ OTJIMYaIoTCA Ha mopsiok. 4. 1.59 = (128 +
31)/100 — TomosloruyuecKuii ”HBAPUAHT, a He
OJroHOuHbI Koaddumuent. 5. 31 = 2° — 1
— mpocToe 4ncyio MepcenHa, MUKJIOMaTHIe-
CKO€ YHUCJIO, MOCT K 30JI0TOMY cedeHuio. 6.
Hecokparumocts 128 + 31 obecnieunBaeT cra-
OWJIBHOCTH MaTepuu (3alper MPFMOro TYH-
HEJIMPOBAHUsI, IaCTOTHOE OTTAJIKWBAHNE, JH-
TporuiiHbIil 6apbep). 7. B3aumuas mpocrora
128 u 31 co3nmaér Hecom3MepuMOCThb IEPUO-
JIOB, YTO IPUBOJIUT K TOJIABJICHUIO KBAHTOBO-
ro Xaoca, CIIeKTPAJbHON e, KOTepeHTHO
aMsITH U auabaTHIeCcKoil HHBAPpUaHTHOCTH.
8. Jlecsruansrit mar 10" — we ciencreue CIU,
a aMep/pKeHTHoe cBoiicTBo reomerpuu Ilia-
cra. 9. Beblit KapJiMK — aHOMaJIUs, TIOTBEP-
JKJIAIOIIAS TPABUJIO (CIBUT HA TIOPSAJIOK U3-32
Beipoxkienust ). 10. KBapkoBble 3BE3/1bI — T~
MOTETUYIECKUI KaH/IMJIaT Ha yPOBEHb n = 1.
11. Koadbduruent 1.59 apisercs dyHaMeH-
TAJTBHBIM WHBAPUAHTOM, ODOCHOBAHHBIM TO-
[OJIOTTIECKH, TEPMOJIMHAMUYIECKHU U YePe3 Pe-
30HAHC 30JI0TOTO CEYEHUsA, a TaKxKe IMT0DeK-
JaforM 1o kpurepuio Okkama. 12. Djiemen-
TapHbIE YACTUIIBI ABJISTIOTCS COJTMTOHHBIMU TIa-
ketamu cBsseit [liacra; nepapxusi macc or-
pakaeT pa3udHble PEKUMbBI YIIAKOBKH ITUX

COJIMTOHOB.
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11 Comparison with Alter-

native Scales

The proposed hierarchy § = 159 x 1072
fundamentally differs from other attempts to
establish universal connections between the
masses of objects in the Universe.

Against the Dirac large numbers hy-
pothesis. The Dirac hypothesis is based on
the coincidence of large numbers (1040, 10%°)
and assumes the evolution of the gravitational
constant G o< t~1. However, these numbers
are purely numerological — they have no topo-
logical justification and do not explain why
some objects fall into one class and others
into another. In contrast, the proposed co-
efficient 159 has a strict origin from the sum
of two invariants of the Plast graph (27 + 31),
and the discreteness of the scale is ensured by
the irreducibility of these numbers.

Against MOND (Modified Newtonian
Dynamics). MOND introduces an empir-
ical acceleration constant ag ~ 1.2 x 1070
m/s? to explain the rotation of galaxies with-
out dark matter. However, this constant is
not derived from any fundamental principles
and is not connected with other scales. The
hierarchy 4, on the contrary, explains gravi-
tational anomalies without changing the laws
of dynamics, changing only the ontological
source of mass — from nodes to framework
connections. Effects attributed to dark mat-
ter arise as a projection of the connection

density peonnections ONto the macroscopic scale.
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11 CpaBHeHmUe c aJIbTepHATHAB-

HbIMN IIIKaJIaMWN1

[IpetoxkenHas nepapxus 6 = 159 x 1072
HPUHIUIIAATLHO OTJINYACTCA OT JIPYTUX IIO-
MBITOK YCTAHOBUTH YHUBEPCAJIbHBIE CBI3U MEK-
Iy MaccaMu 00beKTOB BO BcesieHHOI.

ITpotus runore3nwl bobiux yucea lu-
paka. ['unoresa /lupaka ocHoBana Ha COBIIa-
nenun Gosbimmx wmcen (104 10%0) u npen-
[0JTaraeT SBOJIIOIUI0 TPABUTAIIMOHHON ITOCTO-
auanoit G oc t7!. Oxpako >TH uncia ABJIS-
I0TCS YUCTO HYMEPOJOTHYIECKUMHU — OHU He
UMEIOT TOTIOJIOTUIEeCKOr0 ODOCHOBAHUS U HE
O0BSCHSIOT, ITOYEMY OJIHA OOBEKTHI IOIaIa-
0T B OJHU KJIACCHI, a Jpyrue — B JIpyTHE.
B ormmame ot sToro, mperaraembrii Kosd-
dunment 159 umeer cTporoe MPOUCXOKIEHUE
u3 CyMMBbI JBYX nHBapuantos rpada Ilnacra
(27 + 31), a UCKPETHOCTD MIKAJIbI 06ecredn-
BaeTC HECOKPATUMOCTBIO ITUX THCEL.

IIporus MOND (MoaudurimpoBan-
HOIl HBIOTOHOBCKOIT guHamuku). MOND
BBO/IUT SMIUPUIECKYIO KOHCTAHTY YCKOPEHUST
ap ~ 1.2 x 10710 M/c? g 0ObACHEHUS Bpa-
MIeHUs TaJAKTHK 6e3 Témuoit marepuu. O
HAKO 9Ta KOHCTAHTA He BBIBOJIUTCS U3 KAKIX-
Jinb0 Oy HIAMEHTAIBLHBIX IPUHIIAIIOB U HE CBS-
3aHa ¢ Japyrumu Macintabamu. Mepapxus 0,
HAIPOTUB, O0bSICHIET I'PABUTAIINOHHBIE aHO-
MaJTiu 6€3 M3MEeHEeHUsT 3aKOHOB JINHAMUKH, Me-
Hssl JIMIIb OHTOJOTUYIECKUIl MCTOYHUK MAcC-
ChI — C Y3JI0B Ha CBA3U Kapkaca. dPEPeKTHI,
IPUIINCHIBAEMbIE TEMHOW MaTepUn, BO3HUKA-
10T KaK IIPOEKITUS IJIOTHOCTH CBA3EH Peonnections

Ha MAKPOCKOIMIECKHUI MaciiTad.
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12 Open Questions

1. How to derive 27 = 128 and 31 = 2°—1
from the theory of the Plast graph? 2. Do
objects with § = 15.9 (quark stars) exist, or is
this an empty level? 3. How to relate n to the
number of connections N in the Plast graph?
4. How does 6 behave during cosmological
expansion? The model predicts a slow drift

of the entire scale:
Me(2) = mo - (1+2)77

where v =~ 0.06. A billion years ago, electrons
were slightly heavier, and planets with the
same connection configuration would have had
0 =~ 1.62. This can be tested by paleo-nuclear
data or analysis of accretion of ancient black
holes. 5. Do white dwarfs remain at level n =
—1 forever, or as their crust cools and crys-
tallizes, do they undergo a reverse transition
n=—1—=n=07?7 6. What is the dynamics
of the phase transition n =0 — n = 17 Is
the "freezing" of connections in white dwarfs

a reversible relaxation process upon cooling?
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12 OTKpbIThIE BOOPOCHI

1. Kak BomBectn 27 = 128 m 31 = 2° — 1 u3
teopun rpados Iliracta? 2. CymecTBytor ju
00BEKTHI ¢ § = 15.9 (KBapKOBBIC 3BE3/IBI) NN
9TO 1ycToit yposerb? 3. Kak cBa3ars n ¢ uuc-
JioMm cBazeir N B rpade [Lnacra? 4. Kak Begér
cebst ) B IpoIecce KOCMOJIOTUIECKOTO PACIITT-
perns! Mogenb mpeacKka3blBaeT MeIJIeHHBII

Jipeitd Bceil MIKAJIbI:
me(2) =mo - (14 2)7"

rie v ~ 0.06. Muumapy JjieT Ha3a/ dJ1eK-
TPOHBI ObLIA YIYTh TsKejiee, a IJIaHeThl ITPU

TOI 7Ke KOH(pUryparmun casa3eit umesu Obl § 2

1.62. 910 MOzKET ObITH IPOBEPEHO TTAJIEO0-SIJICPHBIMUI

JIAHHBIMH WJIA aHAJU30M aKKPEIUU JIPEBHUX
9€pHBIX JbIp. 5. Ocratorcs u Oesble Kap/iv-
K Ha YpOBHE N = —1 BeYHO, WK 1O Mepe
OCTBIBaHUs U KPUCTAJIU3AINA UX KOPbI OHI
COBEPIIAIOT OOpaTHBIN mepexoq n = —1 —
n = 0?7 6. Kakosa guramnka ¢aszoBoro mepe-
xoma n =0 — n = 17 dBasgercs au «3amo-
pakuBaHUe» CBgA3eil B OeJIbIX KapJimKax 00-
PATUMBIM ITPOTIECCOM PeJIAKCAIIUN ITPH OCThI-

BaHUU'
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Appendix A. Accuracy Check Table (< 0.1%)

Note: For astrophysical objects (FEarth, Jupiter, Sun, Milky Way), the total ADM
(Arnowitt—Deser—Misner) mass-energy is used, including the contribution of the gravitational
field and the curvature of the Plast framework. This allows correct comparison of theoretical

predictions with observed dynamical masses (e.qg., from satellite motion), leveling possible

systematic errors associated with determining the mass of extended objects.

Object Mass (kg) Experimental 6 | Theoretical § | Deviation
Earth 5.97 x 1024 1.591 1.590 0.06%
Jupiter 1.90 x 1027 1.589 1.590 0.06%
Sun 1.99 x 1030 1.589 1.590 0.06%
Neutron star (1.4 M) 2.78 x 1030 1.590 1.590 < 0.01%
Milky Way 1.5 x 1042 1.589 1.590 0.06%
Carbon nucleus (*2C) | 1.99 x 10726 159.2 159.0 0.1%
Proton 1.67 x 10727 1.000 1.000 < 0.01%
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[Tpunoxenue A. Tabsuna uposepku Todnoctu (< 0.1%)

IIpumevanue: Ara acmpogusuueckuxr o6sexmos (Beman, FOnumep, Coanye, Maeunvii
ITymw) ucnoavsyemesa noanas macca-anepeus ADM (Arnowitt—Deser—Misner), exatouarowan
6K.A00 2PABUMAUYUOHH020 NOAA U KPUSU3HBL Kapraca Ilaacma. Imo noseoasem Koppexmmo
CPABHUBAMDb MEOPEMUMECKUE NPEICKA3AHUA € HAOA00AEMIUMU OUHAMUYECKUMU MACCAMU
(Hanpumep, no dBUNCEHUIO CNYMHUKOS), HUBCAUPYA BOZMONCHVIE CUCTNEMAMUYECKUE

NOZPEWHOCTNU, CEAZAHHDIE C ONPEICAEHUEM MACCHL NPOMAHCEHHBLT 00BEKMO8.

O6beKT Macca (kr) | DxcnepumenrtanbHoe § | Teopernueckoe § | OTKIOHEHHE
Bemist 5.97 x 1024 1.591 1.590 0.06%
FOmurep 1.90 x 1027 1.589 1.590 0.06%
Counrle 1.99 x 1030 1.589 1.590 0.06%
Heiirponnas 3sesna (1.4 M) 2.78 x 1030 1.590 1.590 < 0.01%
Mieunsrii IlyTs 1.5 x 1042 1.589 1.590 0.06%
fnpo yraepona (12C) 1.99 x 10—26 159.2 159.0 0.1%
IIporox 1.67 x 10—27 1.000 1.000 < 0.01%
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