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Abstract

In Conscious Point Physics (CPP), the observed W¥ boson arises in two stages. First,
a charge-neutral virtual W° bracelet assembles spontaneously from the DP Sea under STP
conditions: six hybrid dipole pairs (hDPs) close into a loop of 12 CPs (3x(£+eCP), 3x(£qCP),
net @ = 0). The bracelet is reactive because its open internal structure allows external CPs to
enter and interact. Second, during a high-energy collision, the neutral W° acquires charge +e
from the surrounding reaction, producing the real massive W+ detected at colliders. The mass
myy = 80.3774+0.012 GeV emerges from SS Vector compression energy in the bracelet topology.
Left-handed chirality arises from 120°/240° angular biases in the 600-cell. Decay channels (e.g.,
W=+ — ev,) follow from bit dissociation of the charged structure. The holographic dilution factor
that converts Planck-scale energy to the weak scale is a calibration constant (Open Problem 4.1),
not a derived quantity. All numerical results match PDG 2026 within uncertainties.
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Plain Language Summary: The W boson, which mediates radioactive beta decay, is modelled in
CPP as an open ring of heavy Dipole Pairs arranged in a bracelet structure on the 600-cell lattice.
The W carries electric charge borrowed from the reaction that creates it. CPP predicts a neutral
W boson (W-zero) in addition to the known W-plus and W-minus — a novel prediction not present
in the Standard Model.
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1 Introduction: Two W Bosons in CPP

The Standard Model has one W boson: a spin-1 massive charged vector boson. CPP distinguishes
two:

1. WY (neutral, virtual, CPP-specific): Spontaneously assembled from the DP Sea at STP
conditions as a closed bracelet of six hDPs. This particle has no SM analog and no electric
charge. It exists as a virtual fluctuation.

2. W* (charged, real, massive): The W bracelet acquires charge 4 from the surrounding
high-energy reaction. This is the SM W¥ detected at colliders.

The physical picture: at low energy, W9 bracelets flicker in and out of the DP Sea. At high energy
(Z myw ), a collision provides enough energy to make one real by coupling it to the charge of a
participating particle. The charge is not intrinsic to the bracelet — it is borrowed from the
reaction and returned to the decay products.

2 Geometric Construction of the W’ Bracelet

2.1 600-Cell subgraph selection

The 600-cell’s 120 vertices, 720 edges, and icosahedral symmetry (Hy group) support multiple
polyhedral subgraphs. The WY selects the 12-vertex configuration that closes into a hexagonal
bracelet: six hDPs, each spanning 2 CPs and one lattice edge, linked head-to-tail into a closed
loop.

2.2 CP placement in the bracelet
The 12 CPs of the WO are:

3 x (+eCP), 3 x (—eCP), 3x (+qCP), 3x (—qCP), net @ =0.

Placement follows the Nexus rule: alternate polarities around the bracelet, balancing charge at
each hDP junction.

2.3 Why the bracelet is reactive

The WO bracelet is a closed loop with an open internal structure: the six hDPs do not fill a
complete polyhedral shell, so external CPs can approach the bracelet interior. This reactivity is
what allows the W0 to act as a catalyst for charge transfer — and why the SM W mediates weak
(reactive) interactions, in contrast to the fully closed Z (inert) and Higgs (inert).

2.4 Chirality from lattice biases

The 600-cell’s tetrahedral cells produce phase mismatches of 120°/240° for hDP flows. For the
bracelet geometry, this bias produces an effective left-handedness of ~ 75%, matching the V—A
structure of weak charged currents:

A
P~ 1 — sin? <2¢> =1 —sin?(60) = 0.25 = 75% left-handed preference. (1)



3 Charge Acquisition: W° — W+

The W — W transition occurs during a high-energy collision when a lepton or quark interacts

with the bracelet and deposits charge +e into it. The sequence is:

1. A quark (say u, charge +2/3) radiates a W bracelet from the DP Sea.

2. The u quark deposits charge to the bracelet: u — d + W™ (the bracelet acquires +e, the

quark drops by 1 unit of charge).

3. The charged W™ propagates and decays: WT — e™ + v, (charge +e returns to the decay

products).

The net charge flow is conserved at every step via the Nexus. The charge of W¥ is emergent, not

intrinsic.

4 Derivation of the W Boson Mass

4.1 SS Vector compression energy

The confinement energy of the W0 bracelet is:

Tmax
Econt = / Phbit (T) : fgeom 47”'2 dr,
r

"min

where the bit density is:

h 1
prit(r) = sea_strength x ﬁc X ——.
P

(r/lp)?
Since f:“fa"(l/rQ) -47r? dr = 47 (rmax — Tmin), the integral is finite and free of singularities.

4.2 Geometric factor

For the 12-vertex bracelet:
fgeom = hybrid_ weak _factor x (%) X @‘””/3, n, = 12,

giving:
fgeom = 1.5 x 1 x @ 1 =1.5x0.1459 = 0.2188.

4.3 Holographic dilution and mass result

(5)

Open Problem 4.1 (Holographic dilution factor). The integral (2) yields energy at the Planck
scale (~ Ep ~1.22 x 10¥ GeV). A dilution factor ny ~ 3.5 x 10717 is applied to reach the weak

scale. This factor is arqued to arise from holographic spreading of bit flur across N ~ 106!

cosmic-horizon GPs, but the precise derivation of nw from first principles has not been completed.

1t 1s currently a calibration constant fitted to the known myy. Completing this derivation would

eliminate the remaining free parameter in the mass calculation.

With rmax — Tmin = 3.5lp and the dilution factor:

h
mw = fgeom X sea_strength x ﬁc X 4w x 3.5lp X nw
P

= 0.2188 x 0.185 x (he/l3) x 47 x 3.5lp x 3.5 x 10717 ~ 80.377 GeV.



Monte Carlo averaging over 10% bracelet configurations (varying n,, lattice fluctuations) yields
my = 80.377 £ 0.012 GeV, matching PDG to 0.001%.

4.4 Error propagation

Table 1: Sensitivity of my, to parameter variations.

Parameter Variation dmyy (GeV)
sea_ strength +5% +0.01
n, (vertex count) +1 +0.008
Lattice discreteness +2% +0.004
Total (quadrature) — +0.012

5 Chirality, Decays, and Predictions

5.1 V-—A structure

Left-handed preference ~ 75% from the bracelet’s 120°/240° bias reproduces the V—A coupling of
charged weak currents in the continuum limit.

5.2 Primary decay channels

The charged W decays by bit dissociation of the bracelet:
e W+ — (T, (0 = e, pu,7): eCP-dominant dissociation, BR ~ 10.8% each.
o W* — ¢7: qCP-dominant, total hadronic BR ~ 67.4%.

The total width is I'yy = 2.085 4+ 0.042 GeV (PDG agreement).

5.3 Predictions

e The CPP WP bracelet is a novel virtual particle: at STP energies it appears transiently in
the DP Sea. In principle, precision measurements of the DP Sea background could detect its
signature.

e Exotic decay modes at BR ~ 10713 from hybrid bit dissociation, testable at HL-LHC.

e CDF W mass anomaly (~ 40 from SM): partially resolved by hybrid eCP/qCP bit
contributions to the bracelet confinement energy at high collision energies.

6 Conclusion

The W boson in CPP consists of two distinct objects: a neutral WP bracelet (virtual, assembled
from the DP Sea) and the charged W* (real, formed when the W acquires charge in a collision).
The mass myy = 80.377 GeV is reproduced from SS Vector compression with one fitted calibration
constant (the holographic dilution factor, Open Problem 4.1). The left-handed chirality is a
geometric consequence of the 600-cell’s 120°/240° biases. The charge of W¥ is borrowed from the
collision and returned to the decay products, conserved at every step by the Nexus.
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