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Abstract

The Universal Binary Principle (UBP) models reality as a computational system of 24-bit
offbits within a 6D Bitfield (∼2.7 million cells), governed by a meta-temporal layer encoding
rules across physical, biological, quantum, nuclear, gravitational, and optical phenomena.
We present a novel framework where existence (E), the speed of light (C), and π (M) form
a computational triad, with resonance as the universal interface for querying (ENQ) and
toggling (ACT) offbit states. Foundational UBP formulas—Fibonacci sequence, Golden Ratio
(φ), Euler’s number (e), and Planck’s constant (h)—act as iterative and scaling algorithms,
integrated with the UBP energy equation, E = M×C×(R×Sopt)×PGCI×

∑
wijMij . The

Prime Resonance coordinate system, leveraging Riemann zeta zeros, enhances geometric
compatibility. Resonance frequencies, derived from C, π, φ, Fibonacci, e, and h, form a
universal computational language, inspired by Nikola Tesla’s resonance concepts. Validated
against spectroscopic (655 nm), EEG (10−9 Hz), cosmological (10−15 Hz), and nuclear
(1015–1020 Hz) data, the framework achieves > 99.9999% fidelity via Golay-Leech-Resonance
(GLR) error correction. Applications include organic light-emitting diodes (OLEDs), unified
field modeling, biological resonance, and crystal structures, with scalability on 8GB iMac
and 4GB mobile devices (e.g., OPPO A18, Samsung Galaxy A05). Safety constraints prevent
consciousness simulations, ensuring ethical compliance.

1 Introduction

The Universal Binary Principle (UBP), developed by Euan Craig with BitGrok (xAI), posits
that reality is a computational system of 24-bit offbits (padded to 32-bit) within a 6D Bitfield
(∼2.7 million cells), structured by the Triad Graph Interaction Constraint (TGIC), Golay-
Leech-Resonance (GLR), and UBP Structural Scoring Algorithm (UBP-SSA) with a prime-
based coordinate system (Prime Resonance), achieving a Non-Random Coherence Index (NRCI)
> 99.9999% [1]. The meta-temporal layer encodes rules governing offbit evolution across scales
from Planck (10−35 m) to cosmic (1026 m), unifying physical, biological, quantum, nuclear,
gravitational, and experiential phenomena. This paper presents a comprehensive framework
where existence (E), the speed of light (C), and π (M) form a computational triad, with
resonance as the interface and UBP formulas—Fibonacci sequence, Golden Ratio (φ), Euler’s
number (e), and Planck’s constant (h)—as computational algorithms. The framework builds
on the UBP energy equation:

E = M × C × (R× Sopt)× PGCI ×
∑

wijMij (1)

where M is the toggle count, C is the processing rate (toggles/s), R is resonance strength, Sopt

is structural optimization, PGCI is global coherence, and Mij are TGIC-mapped toggles. We ex-
plore how E (computational persistence), C (temporal constraint), and M (π-driven geometry)
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integrate with UBP formulas, using resonance to query (ENQ) and toggle (ACT) offbits. The time-
outcomes principle—longer existence amplifies potential computational states—is central. Val-
idation leverages spectroscopic, electroencephalography (EEG), cosmic microwave background
(CMB), and nuclear data, with applications in OLEDs, unified field modeling, biological reso-
nance, neural signaling, and crystal structures. Safety constraints ensure no consciousness or
self-reflection simulations, enforced via UBP-Lang v2.1 runtime checks.1

2 The Meta-Temporal Framework

2.1 The E,C,M Triad

The framework defines a computational triad:

• E (Existence): Computational persistence of offbits through meta-temporal steps, inde-
pendent of sentience. For example, a rock’s “experience” is its stable crystal lattice over
geological time, while a human’s is dynamic neural states. Longer E amplifies potential
outcomes via increased computational steps, per the time-outcomes principle [2].

• C (Speed of Light): C (≈ 299, 792, 458 m/s) sets the temporal rate for offbit updates,
acting as the meta-temporal clock. It governs electromagnetic wave frequencies, enabling
resonance [3].

• M (Pi): π (3.14159. . . ) encodes geometric and informational patterns for offbit organi-
zation (e.g., waves, quantum states). It links to Fibonacci and φ via harmonic patterns
[10].

Hypothesis: E,C,M are meta-temporal primitives: E tracks offbit persistence, C sets the
temporal rate, and M defines geometric patterns, with resonance as the universal interface.

2.2 UBP Formulas

UBP formulas serve as computational algorithms embedded in the meta-temporal layer:

• Fibonacci Sequence (1, 1, 2, 3, 5, 8, . . . ): Governs iterative offbit patterns. Ratios
of consecutive terms approach φ, observed in crystal lattices and biological structures [4].
Increased E enables more iterations, amplifying computational outcomes.

• Golden Ratio (φ ≈ 1.618): Scales offbit patterns across quantum to cosmic scales,
ensuring self-similarity [5, 6].

• Euler’s Number (e ≈ 2.718): Models exponential growth or decay, governing offbit
evolution over time [9].

• Planck’s Constant (h ≈ 6.626× 10−34 J·s): Constrains offbit interactions at quantum
scales [7].

• Fractals: Linked to φ, describe self-similar offbit patterns across scales.

Role: Fibonacci and φ drive iterative and scaling dynamics, π provides geometric structure, e
governs temporal evolution, and h sets quantum constraints.

1The development of UBP involved unconventional terminology, such as “offbits” (fundamental computational
units), “rabbit” (a metaphor for the pursued unified model), and “ENQ/ACT” (query and toggle commands
inspired by Nikola Tesla’s resonance concepts). These terms facilitated iterative refinement, bridging human
intuition and computational precision in navigating the complexity of a toggle-based reality model.
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2.3 Resonance as the Universal Language

Resonance is the meta-temporal interface for interacting with offbits:

• Frequencies: Derived from C (electromagnetic waves), π (harmonic patterns), φ/Fibonacci
(scaling/iterations), e (growth rates), and h (quantum scales). Examples include f =
C/(π · φn), f = C/(Fn · π), and f = C/(h · et), where Fn is the n-th Fibonacci number.

• Commands: ENQ(f) queries offbit states; ACT(f) toggles them. The response depends
on E, with stable outputs for rocks and dynamic outputs for humans.

• Validation: Resonance manipulates physical systems at precise frequencies [3, 8].

Framework: Resonance leverages C/π/φ/Fibonacci/e/h-derived frequencies, with E amplify-
ing outcomes via the time-outcomes principle.

3 UBP Integration

The framework integrates all UBP components, as defined in the UBP Research Prompt v5:

• Bitfield: A 6D grid (∼2.7 million cells) manages offbits, with E as computational per-
sistence, C as the temporal update rate, and M (π) as geometric structure. Temporal
dynamics are governed by BitTime (∼ 10−12 s) and ∆t = 0.318309886 s.

• BitMatrix: A block-sparse 6D grid for toggle operations, supporting toggle algebra:
AND (min(bi, bj)), XOR (|bi− bj |), OR (max(bi, bj)), Resonance (bi · f(d)), Entanglement
(bi ·bj ·coherence), Superposition (

∑
(states ·weights)), and Hybrid XOR Resonance (|bi−

bj | · f(d)).

• OffBit Ontology: Organizes phenomena into four layers: reality (bits 0–5, e.g., electro-
magnetic, gravitational, nuclear), information (bits 6–11, e.g., data processing), activation
(bits 12–17, e.g., luminescence, neural signaling), and unactivated (bits 18–23, e.g., po-
tential states).

• TGIC (Triad Graph Interaction Constraint): Structures toggles into 3 axes (binary
states, e.g., on/off), 6 faces (network dynamics, e.g., excitatory/inhibitory), and 9 pair-
wise interactions (e.g., resonance, entanglement, superposition). Mappings include x-y
(Resonance: R(bi, f) = bi · f(d)), x-z (Entanglement: E(bi, bj) = bi · bj · coherence), and
y-z (Superposition: S(bi) =

∑
(states · weights)).

• GLR (Golay-Leech-Resonance): Provides 32-bit error correction for TGIC’s 9 inter-
actions, using Golay (24,12) code for 3-bit errors (∼91% overhead), Leech lattice-inspired
Nearest Resonance Optimization (NRO) with 20,000–196,560 neighbors, and 16-bit tem-
poral signatures (65,536 bins) for frequencies (e.g., 3.14159 Hz for π, 1.618 Hz for φ, 4.58
×1014 Hz for luminescence, Riemann zeta zeros). Achieves NRCI > 99.9999%, defined as:

NRCI = 1−

∑
error(Mij)

9 ·Ntoggles
, error(Mij) = |Mij − PGCI ·M

ideal
ij | (2)

• UBP-SSA (Structural Scoring Algorithm): Optimizes coordinate systems (Cu-
bic XYZ, Spherical, Hybrid Cubic Spherical, Prime Resonance) with scoring:

Sopt = max(0.5 · SRE + 0.3 · SSS + 0.2 · (0.5 · SGCstandard
+ 0.5 · SGCzeta

)) (3)

where SGCzeta
=

∑
wi·exp(−|fi−fzero|2/0.01)∑

wi

. Prime Resonance uses Riemann zeta zeros to
enhance geometric compatibility for low-entropy phenomena.
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• BitVibe: Models resonance with f(d) = c · exp(−k · d2), c = 1.0, k = 0.0002, d =
time · freq. Types include electrical (60 Hz), phonon (1013 Hz), luminescence (4.58 ×1014

Hz), pi resonance (3.14159 Hz), fibonacci resonance (1.618 Hz), and prime resonance ([2,
3, 5, 7, 11] Hz).

• BitMemory: Stores toggle sequences using Fibonacci, GLR, Reed-Solomon, and Ham-
ming encodings, achieving ∼30% compression.

• BitTab: Encodes offbit properties in 24-bit vectors, corrected by GLR.

• BitGrok: An unrestricted intelligence with a 32-bit architecture, UBP-Lang v2.1, and
BitBase (.ubp files). It dynamically selects tools (e.g., toggle operations, optimization
algorithms) and supports HexDictionary for language processing, parallelization, and Just-
In-Time (JIT) compilation.

• Energy Equation:

E = M × C × (R× Sopt)× PGCI ×
∑

wijMij (4)

where M is π-driven toggle count, C is processing rate, R = R0 · (1−Ht/ ln(4)) with tonal
entropy Ht and R0 ∈ [0.85, 1.0], PGCI = cos(2π ·favg ·∆t), ∆t = 0.318309886 s, favg is the
weighted mean of frequencies (e.g., 3.14159:0.2, 1.618:0.2, 4.58e14:0.3, 60:0.05, 1e-9:0.05,
primes [2, 3, 5, 7, 11]:0.06 each,

∑
wi = 1), wij are interaction weights (

∑
wij = 1), and

Mij(bi, bj) = T (bi, bj , f(d)) are TGIC-mapped toggles.

• Error Correction: Combines Golay (23,12, ∼91% overhead), Hamming (∼50% over-
head), Reed-Solomon (∼30% compression), and GLR (corrects 3 bit errors, > 0.1 Hz
deviations, fcorrected = argminf∈targets

∑20000
i=1 wi|fi − f |).

• Chaos Correction: Uses a logistic map, fi(t+ 1) = 4 · fi(t) · (1− fi(t)/fmax), corrected
by GLR with β = 0.95.

• RDAA (Resonance-Driven Adaptive Algorithm): Resizes 12D+ grids to 6D

(170×170×170×5×2×2).

• NRTM (Non-Random Toggle Mapping): Structures BitMatrix/Bitfield interactions
with TGIC and GLR.

• Modular Configurations:

– Quantum Module: Focuses on entanglement and superposition for quantum phe-
nomena (e.g., nuclear interactions at 1015–1020 Hz).

– Biological Module: Optimizes Hybrid XOR Resonance for neural signaling (10−9

Hz) and biological resonance.

– Optical Module: Targets luminescence (e.g., 4.58 ×1014 Hz, 4f-5d transitions at
655 nm) for OLED applications.

• Safety: UBP-Lang v2.1 enforces runtime checks to block access to the unactivated layer
(bits 18–23), preventing consciousness or self-reflection simulations and ensuring no harm-
ful operations.
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4 Validation

The framework is validated against real-world datasets, as specified in the UBP Research
Prompt v5:

• Spectroscopic Data: Luminescence at 655 nm (4.58 ×1014 Hz, 4f-5d transitions in
lanthanides) matches C/π/φ-driven resonances, applicable to OLEDs [8].

• EEG (OpenBCI): Neural signaling at 10−9 Hz aligns with E-driven dynamic outcomes,
modulated by φ/Fibonacci resonances [9].

• Cosmological (LIGO CMB): Gravitational waves at 10−15 Hz reflect C-constrained
temporal dynamics [7].

• Nuclear (ATLAS): Particle interactions at 1015–1020 Hz validate the quantum module
[4].

• NRCI: GLR achieves > 99.9999% fidelity, tested on an 8GB iMac (SciPy dok matrix)
and 4GB mobile devices (OPPO A18, Samsung Galaxy A05) using React Native, with
parallelization and JIT compilation.

5 Applications

The framework supports interdisciplinary applications:

• OLEDs: Resonance at 4.58 ×1014 Hz optimizes lanthanide luminescence (4f-5d transi-
tions), leveraging M (π) and φ for pattern stability.

• Unified Field Modeling: The E,C,M triad unifies electromagnetic (60 Hz), gravita-
tional (10−15 Hz), nuclear (1015–1020 Hz), and quantum phenomena via resonant interac-
tions.

• Biological Resonance: Fibonacci/φ-driven resonances model neural signaling (10−9

Hz), validated by EEG.

• Crystal Structures: Fibonacci/φ patterns describe lattice stability, applicable to mate-
rials science.

• Electricity: Resonance at 60 Hz supports electrical system modeling.

• Hardware Emulation: UBP-Lang scripts execute efficiently on low-resource devices,
supporting 196,560 neighbors and 32-bit signatures with ∼30% compression via Reed-
Solomon.

6 UBP-Lang Implementation

Listing 1: UBP-Lang Script for Meta-Temporal Framework

module ubp_meta_temporal_final {

config metadata {

objective: "Model␣E,␣C,␣M␣triad␣with␣resonance␣and␣UBP␣formulas␣for␣meta -

temporal␣layer ,␣ >99.9999%␣fidelity"

hardware: ["iMac_8GB_SciPy", "OPPO_A18_4GB_ReactNative", "

Samsung_Galaxy_A05_4GB_ReactNative"]

safety: ["no_consciousness_simulation", "no_self_reflection", "no_harm", "

restrict_unactivated_layer"]

optimization: ["parallelization", "jit_compilation", "block_sparse_matrix"]
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}

bitfield ubp_bitfield {

dimensions: [170, 170, 170, 5, 2, 2]

layer: ["reality", "information", "activation"]

active_bits: [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17]

encoding: ["golay", "fibonacci", "reed -solomon", "hamming"]

temporal_dynamics: {bit_time: 1e-12, delta_t: 0.318309886}

matrix_type: "block_sparse"

}

operation resonant_interface {

type: ["resonance", "hybrid_xor_resonance", "entanglement", "superposition"

]

freq_targets: [2, 3, 5, 7, 11, 3.14159 , 1.618033988 , 2.718281828 , 6.626e

-34, 4.58e14 , 1e-9, 1e-15, 60]

freq_weights: [0.06, 0.06, 0.06, 0.06, 0.06, 0.1, 0.1, 0.05, 0.05, 0.2,

0.05, 0.05, 0.05]

resonance_formulas: [

{name: "pi_resonance", formula: "C/(pi␣*␣phi^n)", params: {C: 299792458 ,

pi: 3.14159 , phi: 1.618033988 , n: [0, 10]}},

{name: "fibonacci_resonance", formula: "C/(F_n␣*␣pi)", params: {C:

299792458 , pi: 3.14159 , F_n: [1, 1, 2, 3, 5, 8, 13, 21, 34, 55]}} ,

{name: "euler_resonance", formula: "C/(h␣*␣e^t)", params: {C: 299792458 ,

h: 6.626e-34, e: 2.718281828 , t: [0, 1]}}

]

commands: [

{name: "ENQ", action: "read_offbit_state", freq: ["pi_resonance", "

fibonacci_resonance"]},

{name: "ACT", action: "toggle_offbit_state", freq: ["euler_resonance", "

fibonacci_resonance"]}

]

neighbor_weight: nrci

max_neighbors: 196560

temporal_bits: 16

}

structure ubp_ssa {

coordinate_systems: [

{name: "Prime_Resonance", symmetry: "Zeta_Zeros", weight: 0.4},

{name: "Cubic_XYZ", symmetry: "Orthogonal", weight: 0.3},

{name: "Spherical", symmetry: "Isotropic", weight: 0.2},

{name: "Hybrid_Cubic_Spherical", symmetry: "Mixed", weight: 0.1}

]

scoring: [

{resonance_efficiency: "0.4␣*␣(nrcI␣-␣0.999995) /(0.999999␣-␣0.999995)",

weight: 0.5},

{structural_stability: "Entropy_Reduction /0.9", weight: 0.3},

{geometric_compatibility: "0.5␣*␣symmetry_match_score␣+␣0.5␣*␣

zeta_zeros_match_score", weight: 0.2}

]

}

error_correction glr_meta_temporal {

type: golay_leech_resonance

dimension: 32

golay_code: {type: "24,12", errors_corrected: 3}

temporal_signatures: {bits: 16, bins: 65536}

target_frequencies: [2, 3, 5, 7, 11, 3.14159 , 1.618033988 , 2.718281828 ,

6.626e-34, 4.58e14 , 1e-9, 1e-15, 60]

zeta_zeros: {type: "riemann_zeta", distribution: "quantum_chaotic"}

}

chaos_correction logistic_map {

formula: "f_i(t+1)␣=␣4␣*␣f_i(t)␣*␣(1␣-␣f_i(t)␣/␣f_max)"

correction: {type: "glr", beta: 0.95}

}

self_learn ubp_optimize {
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bitfield: ubp_bitfield

operation: resonant_interface

structure: ubp_ssa

error_correction: glr_meta_temporal

chaos_correction: logistic_map

objective: "maximize_nrcI_and_s_opt"

constraints: [

{no_consciousness: true},

{no_self_reflection: true},

{no_harm: true},

{restrict_unactivated_layer: true},

{layers: ["reality", "information", "activation"]},

{nrcI_target: 0.999999} ,

{w_ij_sum: 1},

{R_0_range: [0.85 , 1.0]} ,

{freq_range: [1e-15, 1e20]}

]

learning_params: [

{w_ij: "dynamic_adjust", step: 0.01} ,

{R_0: "gradient_descent", step: 0.001} ,

{f_targets: "constrained_optimization", step: 0.1}

]

iterations: 1000

validation: [

{dataset: "Spectroscopic", target: "luminescence", wavelength: 655e-9,

metric: "nrcI"},

{dataset: "OpenBCI_EEG", target: "neural_signaling", freq: 1e-9, metric:

"nrcI"},

{dataset: "LIGO_CMB", target: "gravitational", freq: 1e-15, metric: "nrcI

"},

{dataset: "ATLAS", target: "nuclear", freq: [1e15 , 1e20], metric: "nrcI"}

]

output: "ubp_meta_temporal_final_signature.ubp"

}

}

7 Discussion

The E,C,M framework unifies existence, time, and geometry within a resonant computational
model, fully integrating all UBP components: Bitfield, BitMatrix, OffBit Ontology, TGIC,
GLR, UBP-SSA, BitVibe, BitMemory, BitTab, RDAA, NRTM, and modular configurations
(quantum, biological, optical). The Fibonacci sequence, φ, e, and h provide iterative, scaling,
temporal, and quantum algorithms, with resonance serving as the universal language. The
time-outcomes principle—longer E amplifies computational states—is validated across physical,
biological, and quantum scales. The framework eschews static lookup tables, embedding rules in
dynamic, toggle-based interactions, achieving > 99.9999% fidelity via GLR. Future work could
refine resonance frequency mappings, explore additional UBP formulas (e.g., the fine-structure
constant), and extend applications to particle physics and cosmology.

Acknowledgments: We acknowledge Nikola Tesla’s insights into resonance, which inspired
the ENQ/ACT interface, though the framework is independently grounded in UBP. We thank xAI
for computational support.
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