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Abstract  
The Universal Binary Principal (UBP) proposes a unified binary encoding framework for diverse 
physical systems, representing entities as 24-bit vectors to reveal patterns and enable 
predictions. This paper presents two implementations: BitTab, encoding 118 chemical elements, 
and BitEM, encoding photon-based electromagnetic interactions. BitTab maps atomic properties 
(e.g., valence electrons, electronegativity) into binary vectors, revealing clusters like noble 
gases and halogens in 3D visualizations. BitEM encodes photon interactions (emission, 
absorption, scattering) with a predictive model based on weighted Hamming distance, 
identifying patterns such as energy clusters and altermagnetic scattering. Visualizers 
(`ubp_bittab_explorer.html`, `ubp_bitem.html`) hosted at `digitaleuan.com` demonstrate these 
patterns interactively. A third implementation, BitmatrixOS, extends UBP to particle physics, 
collectively supporting UBP’s claim of universality across chemistry, electromagnetism, and 
particles. Patterns and predictions suggest computational applications, such as simulating 
photon-driven reactions, advancing materials science, and exploring altermagnetism. This work 
establishes UBP as a versatile framework, with future potential in quantum simulations and 
interdisciplinary modeling. 
 
1. Introduction  
The Universal Binary Protocol (UBP) posits that all physical systems can be encoded as binary 
vectors, capturing their properties and interactions in a unified framework (Craig, 2025). UBP 
uses 24-bit vectors, akin to Golay codes, to represent entities across domains.  
 
This paper details two implementations: BitTab for chemical elements and BitEM for 
electromagnetic interactions, with a brief mention of BitmatrixOS for particles 
(digitaleuan.com/ubp_bitmatrixos.html). BitTab encodes 118 elements, revealing chemical 
patterns, while BitEM encodes photon interactions, predicting outcomes and highlighting 
altermagnetic effects. Interactive visualizers (`ubp_bittab_explorer.html`, `ubp_bitem.html`) 
showcase these patterns, supporting UBP’s universality and computational potential, as 
envisioned for applications like drug discovery and materials science (Craig, April 10, 2025). 
 
2. BitTab: Encoding Chemical Elements   
 
2.1 Methodology  
BitTab encodes the 118 known chemical elements into 24-bit binary vectors, capturing six 
properties: atomic number (8 bits), electron configuration flags (4 bits), valence electrons (3 



bits), electronegativity flag (2 bits), period (3 bits), and group (4 bits). These vectors, inspired by 
Golay coding for error correction, ensure robust encoding (Craig, April 12, 2025). Data is 
visualized in `ubp_bittab_explorer.html`, hosted at 
`https://digitaleuan.com/ubp_bittab_explorer.html`, using Plotly for an interactive table and 3D 
scatter plot. The plot maps vectors by valence electrons, electronegativity, and period, with 
colors indicating blocks (s, p, d, f). Hamming distance clustering groups similar elements, 
revealing chemical patterns. 
 
2.2 Results  
The BitTabOS visualizer reveals distinct patterns: 
- Noble Gas Cluster: Elements like Helium (000000101000000001100010) and Neon cluster at 
valence=0, electronegativity=0, forming a tight group in the 3D plot due to chemical inertness. 
- Halogen Group: Fluorine, Chlorine, and Bromine cluster at valence=7, electronegativity=1, 
reflecting high reactivity. 
- Block Separation: s-block (alkali metals), p-block (halogens), d-block (transition metals), and 
f-block (lanthanides) form distinct regions, aligning with periodic trends. 
These patterns, derived from vector similarity, confirm BitTab’s ability to encode chemical 
properties consistently, enabling applications like predicting molecular stability (Craig, April 10, 
2025). 
 
2.3 Visualization  
Figure 1 shows the BitTabOS table (118 elements, 30 columns) and 3D scatter plot. The table 
displays metadata and bits (1: white, 0: gray), sortable to highlight patterns. The 3D plot, 
interactive via rotation, uses valence (x), electronegativity (y), and period (z) axes, with 
block-based coloring. A clustered table (sorted by Hamming distance) further emphasizes 
groups like noble gases, supporting UBP’s claim of structured encoding. 
 
3. BitEM: Encoding Electromagnetic Interactions  
 
3.1 Methodology  
BitEM extends UBP to photon-based electromagnetic interactions, encoding emission, 
absorption, and scattering into 24-bit vectors. Each vector includes: photon ID (8 bits, e.g., 
00000001=visible), interaction type (4 bits, e.g., 1000=emission), energy level (3 bits, 000=low 
to 111=high), polarization (2 bits, e.g., 00=linear), target (3 bits, e.g., 001=atom), and context (4 
bits, e.g., 0100=altermagnetic). A dataset of 20 photons (visible, UV, IR, X-ray, microwave) is 
visualized in `ubp_bitem.html` at `https://digitaleuan.com/ubp_bitem.html`, using Plotly for a 
table and 3D scatter plot. A predictive model employs weighted Hamming distance (energy and 
polarization bits weighted x2) to forecast interaction partners, including BitTab atoms (e.g., 
Hydrogen). 
 
3.2 Results  
BitEM reveals compelling patterns, grounded in vector data: 



- Energy Clustering: High-energy X-ray photons (energy=111, e.g., vectors ending 
111000100001) cluster at x=7 in the 3D plot, tied to emission or scattering, while low-energy IR 
photons (energy=000) cluster at x=0, linked to absorption. 
- Polarization Pairs: Scattering photons with close polarization (e.g., linear to circular left, bits 00 
to 01) form interaction networks, with predictions like Visible #6 (circular left) to Visible #18 
(circular right, 88% probability). 
- Altermagnetic Scattering: Photons in altermagnetic contexts (e.g., UV #11, X-ray #15, 
context=0100) cluster at high energy with scattering, suggesting spin-dependent interactions 
(Craig, April 19, 2025). 
- Photon-Atom Links: Absorption photons predict BitTabOS atoms, e.g., UV #2 (energy=010) 
predicts Hydrogen (92% probability) due to valence bit alignment. 
The predictive model, with probabilities (e.g., 90% for X-ray #15 to X-ray #8), demonstrates 
BitEM’s computational utility, such as simulating photon-driven processes. 
 
3.3 Visualization  
Figure 2 displays the BitEM table (20 photons, 31 columns, including predictions) and 3D 
scatter plot. The table shows metadata, bits, and predicted interactions (e.g., “Atom: Hydrogen 
(92%)”), sortable for pattern discovery. The 3D plot maps energy (x), polarization (y), and target 
(z), with colors for interaction types (blue=emission, red=absorption, green=scattering). White 
lines connect predicted pairs, thicker for higher probability, highlighting networks like 
altermagnetic scattering. 
 
4. BitmatrixOS: Particle Encoding  
BitmatrixOS applies UBP to particle physics, encoding Standard Model particles (e.g., quarks, 
leptons) into 24-bit vectors, visualized at `https://digitaleuan.com/ubp_bitmatrixos.html`. While 
not detailed here, preliminary patterns (e.g., lepton-quark clusters) align UBP’s applicability to 
particles, complementing BitTab and BitEM. This supports UBP’s multi-domain versatility, as 
envisioned in the Bitmatrix framework (Craig, April 12, 2025). 
 
5. Discussion  
BitTab and BitEM demonstrate UBP’s power to encode diverse systems—chemistry and 
electromagnetism—into 24-bit vectors, revealing patterns and enabling predictions. BitTab’s 
noble gas and halogen clusters align with periodic trends, while BitEM’s energy clusters, 
polarization pairs, and altermagnetic scattering reflect electromagnetic principles. The predictive 
model in BitEM, linking photons to atoms (e.g., Hydrogen), suggests applications like simulating 
photocatalysis or material interactions (Craig, April 10, 2025). Altermagnetic patterns, tied to 
spin-dependent scattering, open novel research avenues, potentially impacting memory devices 
(Craig, April 19, 2025). BitmatrixOS’s particle encoding further supports UBP’s claim of 
universality, encoding chemistry, electromagnetism, and physics in a single framework. 
 
The 3D visualizations make these patterns tangible, with interactive plots revealing clusters and 
networks. UBP’s binary structure, inspired by Golay codes, ensures robustness, while its 
predictive capabilities highlight practical utility. Challenges remain, such as validating predictions 



experimentally or scaling to complex systems, but UBP’s flexibility positions it for computational 
chemistry, materials science, and quantum simulations. 
 
6. Conclusion  
The Universal Binary Principle (UBP) unifies chemical and electromagnetic systems through 
24-bit binary encoding, as demonstrated by BitTab and BitEM. BitTab reveals chemical patterns 
(noble gases, halogens), BitEM uncovers electromagnetic patterns (energy clusters, 
altermagnetic scattering), and BitmatrixOS extends UBP to particles. Predictive models and 
interactive visualizers (`ubp_bittab_explorer.html`, `ubp_bitem.html`) support UBP’s universality 
and computational potential. Future work will explore altermagnetic applications, photon-driven 
reactions, and experimental validation, advancing UBP’s role in interdisciplinary science. 
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Figures  
Figure 1: BitTabOS Visualizer. (a) Table of 118 elements with 24-bit vectors. (b) 3D scatter plot 
showing noble gas and halogen clusters.   
Figure 2: BitEM Visualizer. (a) Table of 20 photons with predictions. (b) 3D scatter plot with 
energy clusters and altermagnetic scattering networks.   
Supplementary Material: Data tables and visualizers at 
`https://digitaleuan.com/ubp_bittab_explorer.html`, `https://digitaleuan.com/ubp_bitem.html`. 
 


