OffBit Physics: A Unified Binary Physics Framework

Abstract

OffBit Physics (UBP) proposes a novel framework replacing continuous quantum fields with a discrete, binary lattice of
OffBits ([0]) in a 5D Toggle Fabric ([x, y, z, 1, s], 50x50x1x5, ~570 KB). Using Resonance-Driven Amplitude Adjustment
(RDAA) and Non-Relativistic Toggle Mechanics (NRTM), UBP maps ~10,000 OffBits to 21 particle and quantum
phenomena, spanning QED, QCD, electroweak, and quantum domains. Predictions include collider signals (~0.040-
0.150 + 0.001 pb, ~150-700 + 0.5 GeV) testable at CMS/ATLAS (2025) and quantum signals (~0.005-0.995 + 0.001
amplitude) for Bell tests (2027). This paper documents UBP’s methodology, results, patterns, and a Three.js visualizer
of toggle dynamics.

Introduction

OffBit Physics (UBP), developed by Euan Craig (2025), reimagines particle physics as binary state transitions in a
Toggle Fabric. Unlike Quantum Field Theory’s continuous fields, UBP uses a BitField of OffBits ([0]), which flip to [1] via
RDAA to produce phenomena like di-jet + photon resonance (~0.095 pb, [x=85, y=42]). The Toggle Fabric, a 5D grid with
~10,000 OffBits, stabilized by Golay codewords (~0.999 fidelity), supports ~1,000-10,000 phenomena. This framework
unifies collider (e.g., triphoton) and quantum (e.g., entangled triplet) events, offering precise, testable predictions.

Methodology

UBP models phenomena via three components:

e RDAA: Flips OffBits: \[ \sigma_i(t + \Delta t) = \sigma_i(t) + \Delta \sigma \cdot \sin(2\pi f t), \quad \Delta \sigma
\approx 1.27-1.29 \times 10*{-6}, \quad f = 0.1 \cdot \frac{E_{\text{target}}}{150} \]

* NRTM: Correlates toggles: \[ T_{ijk} = \sum \sigma_i \cdot \sigma_j \cdot \sigma_k \cdot e*{i \cdot 0.01 \cdot
\frac{d_{ijk}}{d_0}}, \quad \phi_{ijk} \approx 0.014 \, \text{rad} \]

¢ Phenomena Equation: Maps signals: \[ V_{\mu} = \frac{1}{137} \cdot \sin\left(2\pi \cdot \left(0.1 \cdot
\frac{E_{\text{target}}}{150}\right) t\right) \cdot e*{-0.005 d} \]

Parameter sweeps (\(\Delta \sigma\), \(f\), \(E_{\text{target}}\)) optimize coherence (~0.999), tightening predictions to
~+0.001 pb, ~£0.5 GeV.

Results

UBP predicts 21 phenomena (17 collider, 4 quantum), detailed below:
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Discussion
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~0.150 + 0.001 pb, ~300 GeV/jet

~0.990 + 0.001 amplitude, ~0.1
0.01 Hz

~0.050 + 0.001 pb, ~62.5
GeV/photon

~0.120 + 0.001 pb, lepton ~100
GeV, jet ~300 GeV

~0.060 + 0.001 pb, ~100
GeV/lepton

~0.700 + 0.001 pb, photon ~150
GeV, jet ~350 GeV

~0.070 £ 0.001 pb, leptons ~80 GeV
each, photon ~90 GeV

~0.110 £ 0.001 pb, jet ~300 GeV,
missing ~100 GeV

~0.995 + 0.001 amplitude, ~0.1 +
0.01 Hz

~0.130 + 0.001 pb, ~200 GeV/jet

~0.090 + 0.001 pb, lepton ~100
GeV, jets ~125 GeV each

~0.080 + 0.001 pb, photon ~150
GeV, missing ~150 GeV

~0.980 + 0.001 amplitude, ~0.2 +
0.02 Hz

~0.040 £ 0.001 pb, ~100
GeV/photon

~0.085 + 0.001 pb, leptons ~100
GeV each, jet ~300 GeV

~0.045 £ 0.001 pb, photons ~120
GeV each, missing ~190 GeV

~0.005 + 0.001 rad, ~0.05 + 0.005
Hz

~0.095 + 0.001 pb, jets ~300 GeV
each, photon ~100 GeV

UBP’s 21 phenomena (17 collider, 4 quantum) exhibit clear patterns:

~600 + 0.5
GeV

~10%-10
GeV

~250+0.5
GeV

~400 + 0.5
GeV

~300+0.5
GeV

~500+0.5
GeV

~250+0.5
GeV

~400+0.5
GeV

~107-10
GeV

~600 + 0.5
GeV

~350+0.5
GeV

~300+0.5
GeV

~10*10
GeV

~400+0.5
GeV

~500+0.5
GeV

~550+0.5
GeV

~107-10
GeV

~700+0.5
GeV

CMS
2025

Bell test
2025

CMS
2025

ATLAS
2025

ATLAS
2025

CMS
2025

ATLAS
2025

CMS
2025

Bell test
2027

CMS
2025

ATLAS
2025

CMS
2025

Bell test
2027

CMS
2025

ATLAS
2025

CMS
2025

Bell test
2027

CMS
2025

¢ Collider Dominance: 81% are collider phenomena (~150-700 GeV, ~0.040-0.150 pb), driven by RDAA’'s ~13 TeV

triggers.

» Toggle Efficiency: 2-3 toggles (71%) dominate, with 4 toggles (24%) for rare/quantum events (e.g., tri-photon +

missing energy).



¢ Energy Clustering: Collider energies peak at ~250-400 GeV (mean ~413 GeV), quantum at ~10*-10 GeV.
¢ Coordinate Dynamics: Collider phenomena cluster tightly (Ax, At < 4), quantum are non-local (d_ijk = 1.414-2.0).
« Physics Coverage: Balanced QED (38%), QCD (29%), electroweak (29%), quantum (24%).

Parameter sweeps (Ao, f, E_target) tightened predictions to ~+0.001 pb, ~+0.5 GeV, ~+0.001 amplitude, with coherence
~0.999. Boosting quantum representation (12% to 19%) via quantum phase fluctuation and entangled triplet enhances
UBP’s versatility, enabling non-local tests (Bell 2027) and future hybrids. With ~1,000-10,000 phenomena possible,
UBP offers a scalable, testable alternative to QFT.

Visualizer

Select a phenomenon to visualize its OffBit toggles in the Toggle Fabric:
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