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Abstract

Building on the ontological framework of

the Unified Wave Cosmological Model (UWCM),

where mass is defined as the energy of a lo-
calized node and dynamics as the energy of
connections, a universal discrete formula for
the mass spectrum is derived. The hierar-
chy of generations emerges from the binary
logic of the Plast graph, while the difference
between fermions, bosons and quarks is ex-
plained by their topological capacity Ny. The
model is verified against PDG data with an
accuracy of < 0.1% for leptons without the
introduction of free parameters. A detailed
list of open challenges for further formaliza-
tion is provided.

Philosophy of UWCM: The model does
not claim ultimate truth. It offers a mini-
mal ontology (Plast, SGW, the Internal Ob-
server principle) and invites dialogue: “Ex-
plain it better, with fewer initial postulates.”
All open questions are honestly identified in
the text as an invitation to collaborate.

Keywords: mass quantization; elemen-

tary particle masses; fermion generations; quark

mass spectrum; boson masses; Plast topol-
ogy; discrete spacetime; information ontol-
ogy; fine-structure constant; hierarchy prob-
lem; Beyond Standard Model (BSM); research
program; dark energy evolution; Planck scale;
topological graph; binary hierarchy; PDG ver-
ification; UWCM; Unified Wave Cosmologi-
cal Model.

AnHOTaIIS

Ha 6a3e onTosornvueckux mnosioxkeuuii Mto-
rosoro jjokymenTa EBKM, rie macca omnpeie-
JIEHa, KaK 9HEePrus JIOKAJIU30BaAaHHOTO Y34, a
JIUHAMIPKA — KaK SHEPIUsl CBS3M, BbIBEICHA
yHUBepcaJibHasl JIUCKpeTHast (popMyJia CIIeK-
Tpa Macc. [Tokazano, 9T0o nepapxus IOKOJIe-
HUI BO3HUKaET W3 JBOMYIHON JIOTMKHU Trpada
[Lnacra, a paznuyne Mexx 1y (bepmuonamu, 60-
30HAMHU U KBapKaM# OObACHAETCA UX TOIO-
Jjoruveckoit éMrocTbio Ny. Monens Bepudu-
nupoBaHa 1o ganabiM PDG ¢ TouHOCTBIO 110
0.1% nna nenToHoB Ge3 BBeIeHNA CBOOOIHBIX
napameTpoB. [IpejcraBiien pa3BepHyThIi CIIU-
COK OTKPBITBIX 3a/1a4 JIJId JajibHeieir ¢pop-
MaJTI3aITIN.

®unocodbus EBKM: Mogens ne mipe-
TeH/IyeT Ha OKOHJYaTe/ bHYyI0 ucTury. OHa mpe-
JaraeT MUHEMaIbHY0 onTosoruio (Ilnact, CI'B,
[PUHIUIT BHYTPEHHEro HAOJIIOIATE Is) U IPU-
ramaer K guaJiory: «O0bsacHUTE JIydIle, U ¢
MEHBINMI HavaJIbHBIME IOCTYyJIaTaMu.» Bce
OTKPBIThIE BOITPOCKI 1€CTHO 0DO3HAYUEHBI B TEK-
CTe KaK IpUIJIaIieHue K COTPYTHUIECTRY.

KuaroueBbie ciioBa: KBAaHTOBAHUE MACC;
MacCChl 9/IEMEHTaPHBIX YACTHUIL; TTOKOJIEHUs (hbep-
MHOHOB; CIIEKTP MacC KBapKOB; MacChbl 06030-
HOB; TornoJiorud [L1acta; quckpeTHOe IMPOCTPaHCTBO-
BpeMs; NH(pOPMAITMOHHAST OHTOJIOTHST; IIOCTO-
siHHasi TOHKOW CTPYKTYpPBbI; IIpob/ieMa uepap-
xun; 3a npeenamu Crangapraoii moaesnn (BSM);
HCCJIEI0BATE/ILCKAS ITPOTrPaMMa; SBOJIIOIUS TEM-
HOIl HEPTruu; IJIAHKOBCKUI MaciiTad; TOMO-
JiorndecKuii rpad; JIBOUYHAsI MePapXus; Be-
puduramua PDG; EBKM; Exunas Bosmo-

Bast Kocmostornueckast Moeirs.
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1 Introduction: Node, Con-
nection and Filling

Within the Unified Wave Cosmological Model,
the Universe is a dynamic network (the Plast).
According to Section 9 of the Final Docu-
ment, the nature of elementary particles is
interpreted as follows:

e Nodes: Points of energy localization. Re-
sponsible for rest mass (mc? = Eode)-

e Connections: Channels of excitation trans-
fer. Responsible for spin, charge and inter-
actions (Flin)-

e Filling: The level at which we exist. The
mass of a particle that we measure is a pro-
jection of the node energy onto this level.

This work translates this qualitative on-
tology into a quantitative formula for the mass
spectrum.

1 Bpenenue: Y3ena, CBa3b u

Hamoanenue

B pamkax Emwnoit Bosmmosoit Kocmosto-

rudeckoit Momenun Bceenennasi npejcraBiiger
coboit quHammaeckyto cerb (ILmacr). Cormac-
HO pasaeny 9 MTorosoro joKymeHTa, IPUPO-
Jla 3J1eMEHTaPHbIX YaCTUI UHTEPIPETUPYETCs
CJIEIYIOIIIM 0OPa30M:

VY3ubr: Toukn jgoxkammsarun suepruu. Or-
BEHAIoT 3a Maccy HOKos (mc? = Eysp,).
Caazu: Kanasbl nepeiadan Bo30y K I€HUA.
OrBevaloT 3a CHuH, 3aps) U B3aUMOJIEli-
cTBUS (Fepgsn)-
Hanosmenue: YpoBeHb, Ha KOTOPOM MbI
cymecTByeM. Macca 9acTuIbl, KOTOPYIO MBI
u3MepsieM, eCTh IIPOEKIINs SHEPIUH y3J1a Ha
9TOT YPOBEHb.

Jlannas paboTa NepeBo/IUT 9Ty Ka1eCTBEH-

HYIO OHTOJIOTHIO B KOJIMYECTBEHHYIO (DOPMYITY
CIIEKTPa Macc.
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2 Geometric Basis of Mass

From the analysis of the electron as a min-
imal stable node, a fundamental geometric re-
lation follows between the activation energy
of the node and the energy of its connections:

Enode
Erink

This corresponds to the ratio of the perime
ter of a minimal loop to its radius.

Note on the formula: A loop in UWCM
is a stable closed configuration of connections,
the minimal structure capable of existing in-
dependently. This is not an “interaction of
two connections” but a topological object that
is the carrier of mass. All more complex struc-
tures (particles, fields) arise as combinations
or rearrangements of such loops.

The total mass contribution yields the nor-
malization factor (1 4 27), which correlates
with the value of the fine-structure constant
a ! ~ 137. The derivation of « from first
principles is a task for the next stages of for-
malization (see Section 6 “Open Challenges”).

The universal geometric relation holds for
all tested fermions and the proton:

=27

Mﬂp = %, where A\ = s

Explanation of the formula:

Here:

m — particle mass,

Mp = \/hc/G ~ 1.22x10" GeV — Planck
mass,

lp = \/hG/c? =~ 1.616 x 107> m — Planck
length,

A¢ = h/(mc) — Compton wavelength of
the particle.

The relation m/Mp = 2wlp /A is geomet-
ric: the mass of a particle is a projection of
the minimal closed structure of the Plast (a
loop with perimeter 27lp) onto its Compton
wavelength. The loop is not an interaction
but a stable closed configuration of connec-
tions, which is the minimal carrier of mass in

UWCM.

2 T'eomeTrpunyeckuii 6a3uc mac-
CBI

N3 anajm3a 3JIeKTpOHA KaK MHHUMAJIb-
HOTO YCTOHYMBOTO y3J1a CjiejiyeT (pyH1aMen-
TaJbHOE TeOMETPUIECKOE COOTHOIIIEHNE MeZK-
Ay SHeprueil ak TUBalUU y3Jla U SHEepruei ero
CBA3eI:

E y3i1a
E, CBSI3U

1o COOTBETCTBYET OTHOLICHUIO IIEPUMET-

=27

pPa MUHUMAaJIbHOM TN K €€ pajiuycy.

IIpumeuyanue k popmyuie: [erra 8 EBKM

— 9TO ycToiunmBasl 3aMKHYyTas KOH(UTypa-
IUs CBA3el, MUHUMAJIbHAas CTPYKTypa, CIO-
cobHasl CyIIECTBOBATH CAMOCTOSTEIBHO. JTO
He “B3amMOJIefiCTBHE JIBYX CBsI3€ii”’, a TOIOJI0-
IUYeCKU O0bEKT, KOTOPBIi IBISETCHT HOCUTE-
JieM Macchl. Bee OoJiee CJIOKHBIE CTPYKTYPbI
(dacTuIbl, 1MOJIsI) BO3HUKAIOT KAK KOMOWHA-
IUU UJIU [I€PECTPOIKU TaKUX I1eTeIb.

CyMMapHbIit BKJIaJ B MacCy JaeT HOPMU-
poBounblii dakTop (1 + 27), KOTOpbIi KOp-
peJipyeT cO 3Ha4YeHUEM IIOCTOAHHOU TOHKON
CTPYKTYPHI o' ~ 137. BbIBoJ v 13 HEPBBIX
HMPUHIIUIIOB SBJIETCH 3aJladeil i CJIe/1yio-
mux 3raioB dopMaiusanuu (M. paszen 6
“ITocrasiennsle 3aa9u”).

YHuBepcabHOE TEOMETPUIECKOE COOTHO-
IIIeHNEe BBIMOTHIETCS JIJIsT BCEX TTPOBEPEHHBIX
depMHOHOB U TIpOTOHA!

m  27lp

h
MP_ e A\ = —

Ao’ me
Ilosicaenue k popmysie:
31ech:
m — Macca IaCTHUIIb,
o Mp = +/hc/G ~ 1.22 x 10! I'sB — nnan-
KOBCKasl Macca,
o Ip = \/hG/c? ~ 1.616 x 1073 M — nyan-
KOBCKasl JIJINHA,
e \c = h/(Mmc) — KOMIITOHOBCKAST JIJINHA BOJI-
HBI JaCTHUIIBL.
Coornomernne m/Mp = 27lp/Ac aBis-
eTCsl TeOMETPUYCCKIAM: MacCa YaCTHUIIBl €CTh
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IPOEKINA MUHUMAJIbHON 3aMKHYTON CTPYK-
typel [Lnacra (metiu ¢ nepumerpom 27lp) Ha
€€ KOMIITOHOBCKYIO JITUHY BOJIHBI. IleTnmsa —
9TO HE B3aUMOJICCTBUE, a YCTONYNBasd 3aMKHY-
Tasg KOH(UTyparug CBsa3eil, KoTopas siBIgdeT-
¢sI MUHIMAJIbHBIM HOcuTeseM Macchbl B EBKM.



UWCM: Universal Formula for Mass Quantization 5

3 Topological Capacity Ny and 3 TomoJsorndyeckass €MKOCTb

Derivation of the Formula

Any stable node is characterized by the
number of active connections. However, the
minimum stability threshold of a layer is de-
termined by its topological capacity Ny. In
the binary Plast graph, the fixation energy of
each subsequent connection is halved relative
to the previous hierarchy step.

The node localization energy FEpoge(k) is
expressed through the deficit to the full ca-
pacity of the level:

flk
Enode(k> = MPC2 : %

where:

e f(k) — multiplicity factor of states (the
number of symmetric ways to close loops
around the node for a given configuration),

o 2NMo=k — weight factor of connection stiff-
ness relaxation when moving to higher gen-
erations,

e k — generation number (k = 0,1,2 for
electron, muon, tau).

The final universal mass formula:

f (k)

" 9No—k

m(k) = Mp -~ (14 27) (1)

Here a,, acts as a calibration coefficient of
stiffness for a specific hierarchy level.

Ny 1 BbIBOJ, (hOPMYJIBI

JI106011 ycTOMYMBBI y3e/1 XapaKTepu3yeT-
Csl 9UCJIOM aKTUBHBIX CBs3eit. OIHaKo MUHU-
MaJIbHBIN IIOPOI' YCTONYUBOCTU CJIOSL OIIpeie-
JISIETCsA €r0 TOMoJIornvIeckoit éMrocThio Ny. B
nBonvanoM rpade Ilnacra sueprus dukcanun
KasKJION I10CJIe/IyIONIENl CBA3U yMEHbBIIIACTCs

BJIBO€ OTHOCUTEIBHO IIPEIBITYIIErO Iara nepap-

XH1N.

DHeprust Jokau3auu y3ia Fyoge(k) BbI-
pazkaeTcs 4epes JIeUINT JO IOJHOH EMKO-
CTH YPOBHSI:

f (k)
Enode(k> = MPC2 : W

re:

e f(k)— dakrop KparHOCTH COCTOSTHUIL (*THC-
JIO CHMMETPHYHBIX CLIOCOOOB 3aMbIKAHWS T16-
TeJIb BOKPYT y3J1a sl JIAHHON KOH(MDUrypa-
),

o 2No—k _ BecoBol MHOXKHTEID penakcan
JKECTKOCTH CBsI3€ifl NMpHU mepexojie K BbIC-
[IAM TIOKOJIEHHSM,

e &k — Homep mokosenus (kK = 0,1,2 misa
9JIEKTPOHA, MIOOHA, Tay).

Urorosast yausepcaibHas hopMysia Mac-

ChI:

m(k) = M f (k)

P ONok “ay (1 +2m) (1)

311ech (v, BBICTYITAET KaK KaJauOpOBOTHBIIM
KO3 PUITUEHT KECTKOCTU KOHKPETHOT'O YPOB-
Hsl MepapXuu.
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Table 1.

Lepton Masses:

Calculation vs Experiment

Particle | k | f(k) | N= No—k | Calculated (MeV) | Experiment (MeV) | Deviation
Electron | 0 1 7 0.51100 0.51100 0%
Muon 1 90 76 105.66 105.66 < 0.1%
Tau 2 756 75 1776.84 1776.86 < 0.1%
Table 2. Gauge Bosons: Effective
Boson | Mass (GeV) | N.ss | Nearest integer
w 80.385 ~ 56.7 57
Z 91.1876 ~ 56.6 57
Higgs 125.10 ~ 56.1 56

Table 3.

Quarks:

Bare Mass and Factorization of f

Quark | Bare mass (calc.) | Observed mass (GeV) f Factorization of f
u ~ 30 MeV ~ 0.002 30 2x3x%x5
d ~ 64 MeV ~ 0.005 64 26
s ~ 1296 MeV ~ 0.095 1296 24 x 34
c ~ 17.3 GeV ~1.27 17280 27 %33 x5
b ~ 57.6 GeV ~4.18 57600 28 x 32 x 52
t ~ 2.36 TeV ~ 172.5 2.36 x 109 26 x 5% x 59

Capacity
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9KCIIEPUMEHT

Tabauma 1. Macchkl JenTOHOB: pPacdeT Vs
Yacruua | k | f(k) | N=No—k | Pacuér (MaB) | Dkcnepument (MsB) | OrkJiioHeHune
Danekrpon | 0 1 77 0.51100 0.51100 0%
Miroon 1 90 76 105.66 105.66 < 0.1%
Tay 2 756 75 1776.84 1776.86 < 0.1%

Tabmuma 2. KaanbpoBodnbie 6030HbI: 3 peKTuBHAST EMKOCTD

Tabaunma 3. KBapkmu: rosas macca u dakropusamusa f

Boson | Macca (I'sB) | N.;; | Bamxkaiiiiee mesoe
W 80.385 = 56.7 57
Z 91.1876 ~ 56.6 57

Xurrc 125.10 ~ 56.1 56

Ksapk | I'osias macca (pacu.) | Habaronaemas macca (I'aB) f Passioxkenue f
u ~ 30 MsB ~ 0.002 30 2x3x5
d ~ 64 MsB ~ 0.005 64 26
s ~ 1296 MsB ~ 0.095 1296 24 x 34
c ~ 17.3 I'sB ~1.27 17280 2" x 33 x5
b ~ 57.6 I'sB ~4.18 57600 28 x 32 x 52
t ~ 2.36 TsB ~ 172.5 2.36 x 109 26 x 54 x 59
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4 Verification of Spectra

4.1 A. Leptons (Ny = 77)

For the three lepton generations, an ideal
progression is observed (see Table 1).

Deviation < 0.1%. The factor f(k) is in-
terpreted as the number of available configu-
ration of Framework connections for a given
excitation level.

4.2 B. Gauge Bosons (N.;; =~ 57)

Bosons are pure excitations of connections,
so their effective capacity is reduced by a con-
stant of transition from the "node" mode to
the "flow" mode (see Table 2):

Neg = 77 — 20 = 57

4 Bepudukaliyuga cIeKTpoB

4.1 A. Jleunrons! (Ny = 77)

JIu1st TPEX TIOKOJIEHUI JIEIITOHOB HabJII0 12~
ercs ujeanbHas nporpeccus (em. Tabmy 1).

Orkionenne < 0.1%. ®axrop f(k) un-
TEPIPETUPYETCsS KaK YUCJIO JOCTYITHBIX KOH-
dburypanuii ceazeit kKapkaca Jis JAHHOTO YPOB-
Hsl BO30YK/JICHUS.

4.2 B. KasmbpoBo4unsble 6030HBI (N, ff ~
57)

Bozombl gBASI0TCSA 9UCTHIMEI BO30Y 2K JICHU-
AMH CBsi3eil, modToMy uX 3MPEKTUBHAA EM-
KOCTh CHUKEHa Ha KOHCTAHTY IepeXoja OT
pexkuma "y3na"k pexxumy "moroka" (cm. Tab-

iy 2):

4.3 C. Quarks (Ny = 80) and Hadronic Ng = 77 — 20 = 57

Corrections

For quarks, Ny = 77 + 3, where +3 corre-
sponds to the three color channels of SU(3).
Formula (1) predicts the mass of the "bare"
node. The masses given below (in the MS
scheme) include the running coupling con-

stant coefficients of QCD, translating the Planck

scale to the low-energy limit (see Table 3).

The dominance of small prime numbers
(2, 3, 5) indicates a connection between Plast
topology and modular forms.

4.3 B. Ksapku (Ny = 80) u ax-
POHHBIE MONMPABKA

Jna kBapkoB Ny = 77 + 3, riie +3 coot-
BETCTBYeT TPEM IBeTOBBIM Kanasam SU(3).
®opmyia (1) mpejckasbiBaeT Maccy ''Tosio-
ro"yssa. Maccbl, puBe/IeHHbIE HUXKE (B CXe-
me M S), Bkinouaior kosbduimenTs Geryrmeit
kKoHcTanThl cBga3u KX/I, nepeBosdime mian-
KOBCKHiI MaciTad B HUSKOYHEPIeTUIEeCKUii IIpe-
nen (em. Tabmuiy 3).

JloMUHUpOBaHNE MAJIBIX MTPOCTHIX YUCET
(2, 3, 5) yKasbIBaeT Ha CB:A3b Tomosorun [ a-
CTa ¢ MOJYISPHBIMU (DOPMAaMU.
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5 Conclusions

1. The mass spectrum of the Standard Model 1.
ceases to be a set of random constants. It
is fully determined by the topology of the
Plast graph and the parameter Nj.

2. The violation of the geometric progression 2.

for composite objects (J/v, Z-boson) con-
firms the applicability of the formula only
to fundamental nodes: the mass of hadrons
is additive (M = ) Mnodes + Egluon)-

3. A gap (“desert”) is predicted in the range

of 5-80 GeV for fundamental resonances, 3.

corresponding to the transition between
connection density levels IV and V.

4. o' ~ 137 is reproduced through the nor-
malization factor (1 + 2), but its deriva-

tion from graph topology is a task for the 4.

next stages of formalization.

5 BbiBoabl

Cuekrp macc CtangapTHON MOJIEIN epe-
craer ObITH HAOOPOM CJIyYaiiHbIX KOHCTAHT.

OH TOJTHOCTBIO OIPEJIEISETCs TOOJIOTueit
rpada [Lnacra u mapamerpom Nj.
Hapymrenne reomerpudeckoit mporpeccun
JUIst COCTABHBIX 00bekTOB (J /1), Z-6030H)
[OITBEPXK AAET ITPUMEHIMOCTE (DOPMYJIBI TOJIb-
KO K (DyHIAMEHTAIbHBIM y3J/IaM: MAcCa aJl-
POHOB CKJI/IBIBACTCA QJIUTUBHO (M = Y Mysuon+
EFJ'IIOOH)'

[IpeackasbiBaeTcst CyIeCTBOBaAHUE 3a30pa
(“mycreinn’) B uarepBane 580 B s
dyH/1aMEeHTAILHBIX PE30HAHCOB, COOTBET-
CTBYIOITEr0 TIEPEXOJLY MEK LY YPOBHSIMHE ILJIOT-
HocTH cBazeit [V u V.

a~! ~ 137 BOCIPOM3BOAUTCH HYepe3 HOp-
MupoBouHbIil dpakTop (1+ 27), HO ero BbI-

BOJ, M3 TOIIOJIOrMK rpacda — 3amada JJIst
CJICTYIOIINX STAOB (DOPMATU3AIINN.
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6 Open Challenges and In-
vitation to Dialogue

UWCM is a research program, not a com-
pleted theory. It offers a working formal-
ism (mass formula with accuracy < 0.1% for
leptons) but leaves a number of fundamen-
tal questions open. This is not a weakness
but an invitation to collaborate — we delib-
erately publish these challenges so that the
community can join in solving them.

6.1 Derivation of Ny = 77 from

Graph Topology

Why is the base number of "holes" for
leptons exactly 777 This number correlates
with the dimensions of simple Lie algebras
and modular forms. Possible directions:

e Connection with Fg x FEg or other excep-
tional groups.

e Interpretation as the first Betti number of
some Plast manifold.

e Combinatorial derivation from the number
of stable entanglements of a minimal loop.

6.2 Derivation of f(k) = {1,90, 756}
from Graph Combinatorics

The multiplicity factors of states for the
three lepton generations require explanation:
e 90 = 2 x 32 x 5 — what symmetry is this?
e 756 =90 x 8.4 — why 8.4 ~ 27 + 27

e Does a general formula exist: f(k) = Hle i

where g; are numbers related to topological
invariants?

6.3 Derivation of o' ~ 137 from
Plast Structure

The fine-structure constant is reproduced
through the normalization factor (14-27), but
its derivation from first principles is an open
challenge. Possible approaches:

e Connection with the ratio of node and con-
nection energies (Epode/ Flink = 27).

6 IlocraBjieHHbIe 332491 U IIPU-

IJialmeHnue K JauaJiory

EBKM sBisiercs ncciie1oBaTe/ IbCKOi mpo-
rpaMMoit, a He 3aBepiiéHHoi Teopueii. Ona
npejiaraer paborarormuii popmainsm (bop-
Mysa Mace ¢ Tounoctbio < 0.1% amna menro-
HOB), HO OCTaBJISET Dl (DyHIAMEHTAILHBIX
BOIIPOCOB OTKPBLITHIMHU. DTO HE CJIa0OCTh, a
MpUTJIAIIIEHNEe K COTPYIHUYECTBY — MbI Ha-
MEpPEHHO TYOJIMKyeM 3TH 3aJiadu, 9TOObI CO-
OOITIECTBO MOTJIO IPUCOETUHUTHCS K UX perrre-
HUIO.

6.1 BrpiBoa Ny = 77 U3 TOHOJIOINN
rpada

[Touemy GazoBoe unciio " appox" mist Jsrer-
TOHOB PaBHO MMEHHO 777 DTO UHCIO KOppe-
JINPYeT C Pa3MePHOCTSMHE IPOCTHIX aareop Jln
U MOJYJISIPHBIX (bopM. BosMmoxKkuble Hampas-
JIGHUS:

e CBasb ¢ Fg X Eg wian IpyruMu UCKJIFOUIHU-
TEJIbHBIMU TPYIIAMHU.

e llurepnperamnus Kak 1mepBoro uncia berru
HEKOTOPOro MHOroobpasus Ilnacra.

o KoMOMHATOPHBIN BBIBOJ, U3 YHCJIA YCTOI-
YUBBIX 3alleIJICHUIT MUHUMAJIbHON TETJIN.

6.2 BeBoxg f(k) = {1,90,756} u3
KoMOmHaTopuKmn rpada

DaxTOpbI KPATHOCTH COCTOSTHUM JIJTsT TPEX
[IOKOJIEHU{T JIENITOHOB TPEOYIOT 00bSICHEHUS:
e 90 =2 x 3% x 5 — 4T0 3TO 32 cuMMeTpuaA’
e 756 = 90 x 8.4 — mouemy 8.4 ~ 21 + 27
e CymecrByer sm obmmas dbopmyna f(k) =

Hle gi, TJIe g; — 9HCJIa, CBSI3aHHbBIE C TO-
HOJIOMMYECKUMU UHBAPUAHTAMU

6.3 BuiBog o' ~ 137 u3 cTpyKTy-
pbl Ilnacra

[TocTrosinHas TOHKOW CTPYKTYPbI BOCIIPO-
M3BOJIUTCSI Yepe3 HOpMUPOBOUHBIiT hakTop (1+
27), HO €€ BBIBOJ, W3 MEPBbIX [PUHIUIOB —
OTKPBITasd 3a/1a49a. BO3MOXKHBIE TIO/IXO/IHI:
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e Interpretation of o as the ratio of connec-
tion densities at different hierarchy levels.

e Calibration of P through cosmological pa-
rameters.

6.4 Formalization of the Projec-
tion Operator P

In the current version, P is defined as av-
eraging over an ensemble of connections, but
its exact form has not been derived:

e It needs to be shown how P is computed
from the metric or the state function (7).

e Possible formula: P~! = (Ep);, where (Ep)y,

is the average connection energy in the av-
eraging region.

e Challenge: connect P with the local con-
nection density peonnections and cosmological
parameters.

6.5 Graph Dynamics and the Whip

Crack Frequency

Masses are computed statically. To pre-
dict new particles and oscillations (neutrinos,
decays), dynamics is needed:

e How do nodes oscillate?
e What is the frequency of the Whip Crack?
e How do f(k) and Ny change over time?

6.6 Verification of the Equivalence
Principle

UWCM is tied to a Planck grid. It must
be shown that the local connection density
Peonnections Pehaves as a tensor, not as an ab-
solute grid, and that in a freely falling ref-
erence frame, Plast physics does not violate
FEinstein’s equivalence principle.

6.7 Experimental Verification

The discovery of at least two or three new
particles from the predicted masses will be a
decisive confirmation of the model. We invite
experimentalists to search for resonances in
the ranges:

e 0.0015, 0.0135 GeV (new light connections)

e CBsI3b C OTHOIIEHWEM SHEPTHil y3/1a U CBsI-
31 (EyBJIa/ECBSIBI/I - 27T)

e luTeprperanus « KaK OTHOIIEHUS IIJIOT-
HOCTEH CcBA3€eil Ha pa3HbIX YPOBHAX Uepap-
XUMN.

e Kaymbposka P depe3 KOCMOJIOTHYIECKHe Ta-
pPaMeTpBL.

6.4 ®opmasauszalius oriepaTopa mpo-
exuum P

B rekymeit Bepcun P onpeiesién KaK ycpe/i-
HEHUEe 110 aHCaMOJIIO CBs3€ll, HO ero TOYHBII
BU/JT HE BBHIBEJIEH:

e Hy»kHo mokazarh, Kak P BBIUHUCJIAETCH U3
METPUKH WIN QYHKIUHA COCTOSTHUS (T ).

e Bosmoxnas dopmyna: P~ = (Ep)r, rue
(Ep) [, — cpe/iHsist 9HEPIUsT CBSI3U B 00JIACTH
yCp€/THEHUSI.

e 3ajiavua: cBg3aTbh P ¢ JIOKAJIHHON ILJIOTHO-
CTBIO CBSA3EN Pepgser 1 KOCMOJIOTUYECKUMU
rnapaMeTrpamu.

6.5 /Immamumka rpada m gacrora
Ynapa XJbICTa

Maccho! Berancaens! cratndecku. [ st mpe-
CKa3aHUA HOBBIX YaCTHUIl X OCIUJIIISIIIANA (Heﬁ—
TPHUHO, Paciajbl) HeOOXOAUMA, IMHAMUKA.

e Kak y3ibl Kos1e0/110TCS?
e Kakopa uacrora Ymapa xJbicra?
e Kak f(k) m Ny mensiorcst co Bpemenem?

6.6 IIpoBepka mpuHIIUIIA SKBUBAa-
JIEHTHOCTU

EBKM npusszana K 1m1aHKOBCKOW CETKE.
Hy2xm0 nmokazarh, 4T0 JOKaIbHAS IJIOTHOCTH
CBA3EH Pepgser BEJAET ceOsl KAK TEH30D, a He
KakK abCOJIIOTHAsI CeTKa, U ITO B CBOOOIHO TIa-
Jarorieii cucreme orcuéra dusuka [Liracra ne
HAPYIIAET TPUHIUI SKBUBAJIEHTHOCTU JUH-
HITeHHA.
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0.147, 0.288, 0.403 GeV (new mesons)
2.55, 3.57 GeV (new leptons/quarks)
104.5, 135.9 GeV (new bosons)

~ 1.2 x 10* GeV (GUT scale)

6.8 Derivation of «, from Plast
Connection Stiffness

The coefficient «,, connects the Planck scale
to observable masses. In the current version,
it is introduced as a calibration coefficient for
each hierarchy level. Its topological deriva-
tion requires:

e Connecting «,, with the connection density
Peonnections at a given level.

e Deriving «, from the ratio of connection
energies at different hierarchy levels.

e Interpreting «a,, as a projection of Frame-
work stiffness onto the Filling level (with
reference to the Final Document [1]).

6.9 Invitation to Dialogue

UWCM does not claim ultimate truth. It
offers a working hypothesis and a joint project.
All the challenges listed above are open for
formalization, criticism, and development. We
invite physicists, mathematicians, and philoso-
phers of science to participate in building this
paradigm.

6.7 DKcnepuMeHTaJIbHAs Bepudu-
KaIus

Obnapyxkenne X0oTst ObI JIBYX-TPEX HOBBIX
JACTHUI[ U3 MPEJCKA3AHHBIX MACC CTAHET DPe-
IAOTIIM [TOITBEPK IeHneM Moies. Mbl ipu-
rJIaIaeM KCIEPIMEHTATOPOB K HOMCKY Pe30-
HAHCOB B JIMAIla30HaX:

0.0015, 0.0135 I'sB (roBbIE JIETKHE CBSI3M)
0.147, 0.288, 0.403 I'sB (HOBBIE ME30HbI)
2.55, 3.57 I'sB (HOBBIC JICTITOHDI/ KBAPKH)
104.5, 135.9 I'sB (noBbIe 6030HbI)

~ 1.2 x 10* I'sB (macmra6 GUT)

6.8 BrIiBoa o, 13 >KECTKOCTH CBH-
3eit IlnacTta

Kosddunuent o, cBsa3bIBaeT IJIaHKOBCKUMA
MacmTab ¢ HabIIogaeMbIMI MaccaMu. B Texy-
el BepCUN OH BBEJIEH KaK KaJanOpOBOUHBIM
KO3 PUITUEHT I KaXKJI0r0 YPOBHS Hepap-
xun. Ero Tomnosioruvueckuit BIBOL TpeOyerT:

e CBsI3M (v, C IUIOTHOCTBIO CBSA3EH Pepgser HA
JIAHHOM yPOBHE.

e BriBosa «,, U3 OTHOIIEHUS SHEPTIUN CBA3U
Ha pa3HbIX YPOBHAX HEPAPXUH.

e luTeprperanun o, KaK IMPOEKINH KECTKO-
cTH Kapkaca Ha ypoBeHb Hamosaenus (co
ceplkoit Ha VTorossrit mokyment [1]).

6.9 IlpursanieHue K JuaJiory

EBKM me nperenjyer Ha MCTUHHOCTH B
nocsepneit uncrannuu. OHa 1pejjaraer pa-
00YyI0 TUTIOTE3y U COBMECTHBIN MPOEKT. Bce
Hepevrc/IeHHble 33JIla9l OTKPBITHI Jj1d (hop-
MaJIM3aluu, KPUTHKH U pas3BuTusd. Mbl 1pu-
ryaraeM (hU3NKOB, MATEMATUKOB U (BUIOCO-
¢ 0B HAyKM K yIaCTHIO B TOCTPOEHUN ITOM T1a-
DPaJITMBI.
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7 Conclusion

A unified mass quantization formula is pro-
posed, covering leptons, quarks, and gauge
bosons. Lepton masses are reproduced with
an accuracy of < 0.1%. The correspondence
of Ny for quarks (77 4+ 3) and bosons (77 —
20) is established, confirming the difference in
their ontological status (node vs connection).
The mass spectrum ceases to be a set of ran-
dom constants and becomes a manifestation
of Plast topology.

This discreteness of the mass spectrum is
a direct microscopic confirmation of the hy-

7 3akJirouyeHue

[Ipenoxkena eaunas popMmysia KBAaHTOBA-
HUSI MACC, OXBATBIBAIOIIAS JIEIITOHBI, KBADKHU
" KaJanOpoBoUHBIE 0030HBI. Macchl JienToHOB
BOCIPOU3BOAATCA ¢ norpemuocTbio < 0.1%.
YcranoBieHO cooTBeTcTBHE Nj I KBAPKOB
(77 + 3) u 6o3onos (77 — 20), HOATBEPK 1A~
I0IT[ee PA3JINYINE UX OHTOJIOTMYECKOTO CTATY-
ca (ysen vs cBsa3b). CleKTp Macc mepecTaér
OBITH HADOPOM CJIyYailHBIX KOHCTAHT M CTa-
HOBUTCSI TTpOsiBJIeHIeM Torosiorun [lmacra.

Jlannas JTMCKPETHOCTH CIEKTPa Mace sB-
JISIETCS IPSAMBIM MUKPOCKOIINIECKUM IO ITBE-

pothesis of dynamic connection density peonnections, ZK/I€HUEM THIIOTE3bI O JIMHAMUIECKON ILJIOTHO-

variations of which on cosmological scales form
the observed evolution of A(z) (see [1]).

We invite the community to formalize the
open challenges listed in Section 6. UWCM
is a research program open to criticism, de-
velopment, and collaboration.

CTU CBA3EH Pcpaseit, BAPUAIIMUA KOTOPOU Ha KOC-
MOJIOTHYECKUX MaciiTabax (HopMUpYIOT Ha-
6omaemyto spostormio A(z) (em. [1]).

Mpr npuriamaem coobriecTBo K dhopma-
JIN3AIMY OTKPBITHIX 33/1a, IEPEUNCICHHBIX B
pazgesie 6. EBKM — 310 ncciemoBareabckast
porpamMMa, OTKPBITas JJIsi KPUTUKHU, PA3BU-
THSA U COTPY/THUYIECTBA.
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