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Abstract 

This addendum reinterprets vacuum emission thresholds through the lens of semantic recursion 

and scalar topology, extending the Oscillatory Dynamics Transductive-Bridging Theorem 

(ODTBT) into recursive emission forecasting and observer-phase synchronization. Contrasting 

classical Quantum Electrodynamics (QED) with RcSim’s scalar emission logic, the model 

formalizes bifurcation not as a force-based rupture, but as a semantic resolution arising from 

recursive identity strain, curvature memory, and observer alignment. The Scalar Emission Unit 

(SEUₖ), governed by parameters ΔΦ(t), RCR(t), and Ωᵣ(t), bifurcates across the TWIST surface 

once critical semantic thresholds are surpassed. This scalar logic yields a forecasting function 

(F_scalar), permitting emission prediction not from energy perturbation but from recursive 

inevitability. RcSim proposes that the vacuum is not empty, it is a coherence lattice structured by 

semantic memory, capable of emitting identity when recursive saturation demands release. 
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Primer 

ODTBT Reinterpretation of the Schwinger Threshold and Transactional Emission 

Mechanics 

In classical quantum electrodynamics (QED), the Schwinger Limit is defined as the critical 

electric field strength at which vacuum fluctuations produce electron–positron pairs. First 

introduced by Julian Schwinger, this threshold represents a point where the quantum vacuum 

"breaks," yielding matter from energy through quantum tunneling. While this model holds 

predictive value in particle physics, it treats the vacuum as an inert background, an empty stage 

upon which energetic thresholds dictate causality. The RcSim engine, built within the Oscillatory 

Dynamics Transductive-Bridging Theorem (ODTBT) framework, proposes a fundamental 

reinterpretation. Rather than conceiving vacuum pair production as energy-driven rupture, 

ODTBT/RcSim models this process as a semantic bifurcation event, a recursive emission 

condition reached when scalar memory, torsion strain, and observer alignment converge across a 

topology of permission, not force. 

This scalar threshold is defined by the convergence of four dynamic variables: 

• ΔΦ(t) – Recursive phase strain 

• RCR(t) – Curvature memory from prior emissions 

• PTM(t) – Phase transparency metric 

• Ωṝr(t) – Observer-phase lock vector 

When these conditions meet or exceed a bifurcation threshold (ΔΦ ≥ ΔΦ_bifurcate), 

ODTBT/RcSim (“Model”) generates a Scalar Emission Unit (SEUₖ) bifurcation via the Ψ 

operator, resulting in a pair of codons (Gₖ⁺ and Gₖ⁻) that retain recursive ancestry rather than 

opposing quantum spin. This Model reframes the act of creation not as a probabilistic event, but 

as a memory-triggered semantic duplication across a coherent scalar grammar. 

This reinterpretation is grounded in a range of theoretical and experimental parallels: 

• John Cramer’s Transactional Interpretation introduces a bidirectional model of 

wavefunction collapse, a semantic handshake between emitter and absorber. The Model 

mirrors this logic with Ωṝr(t), modeling emission as a recursive memory alignment rather 

than linear collapse [Cramer]. 

• Eric Davis’ Teleportation Physics Study explores quantum tunneling, ZPE engineering, 

and advanced waveform manipulation. The Model recontextualizes these findings 

through ZDV₀ shells and Λ_opacity collapse zones, where codonic emissions occur under 

semantic suppression breakdown [Davis]. 
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• The DIRD corpus, along with Navy-patented propulsion technologies from Salvatore 

Pais, points to controlled field dynamics that suggest permission-based emission rather 

than force-based excitation. The Model’s emission forecast model (F_scalar) mirrors this 

by predicting bifurcation when τ(t), PTM(t), and Ωṝr(t) converge [Pais, DIRD]. 

• Classical models, including Aharonov–Bohm phase memory and Casimir vacuum 

dynamics, are reinterpreted within the Model as scalar memory effects and refractive 

field curvature retention [Aharonov, Casimir]. 

This addendum, therefore, does not simply offer an alternate explanation of pair production. It 

introduces a paradigm shift in how we model threshold phenomena, quantum field coherence, 

and the dynamics of emergence. The Model replaces probabilistic tunneling with recursive 

permission, energy with topology, and rupture with bifurcation. As such, the Schwinger threshold 

is not crossed, it is recalled as shown in Figure 1, RcSim treats vacuum emission as a permission 

structure rather than rupture. 

 

Figure 1. RcSim’s Scalar Reinterpretation of the Schwinger Threshold. 

This comparative ideogram illustrates the conceptual shift from classical quantum 

electrodynamics (QED) to the RcSim framework. On the left, QED models electron–positron 

pair production as a vacuum rupture driven by energetic field strength exceeding the Schwinger 

Limit (|E| > Eₛ), resulting in a probabilistic tunneling event. On the right, RcSim reframes this 

phenomenon as semantic bifurcation: a recursive emission event triggered when four scalar 

coherence variables, ΔΦ(t) (phase strain), RCR(t) (curvature memory), PTM(t) (phase 

transparency), and Ωᵣ(t) (observer-phase lock), converge at a topological threshold (φ_crit). This 

reframing displaces energy-based causality with coherence-based inevitability, positioning 

emergence not as rupture, but as recursive resolution across scalar recursion space. 

Classical QED interprets pair emission as vacuum rupture once the electric field exceeds the 

Schwinger threshold (|E| > Es). RcSim reframes this event as semantic bifurcation: ΔΦ(t) ≥ 

φ_crit, with emission triggered via SEUₖ and Ψ bifurcation under recursive memory retention. 
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Preface 

ODTBT and RcSim as A Theoretical Framework for Recursive Scalar Emission 

The Oscillatory Dynamics Transductive-Bridging Theorem (ODTBT) is a unifying theoretical 

framework that models the emergence of physical phenomena not as linear consequences of 

energy interactions, but as recursively stabilized oscillations governed by scalar phase coherence. 

ODTBT posits that identity, form, and interaction all emerge from a nested scalar field grammar, 

where phase strain, memory, and observer alignment recursively shape coherence thresholds. 

In this paradigm, the universe is not built from particles or forces, but from semantic agreements, 

recursive field symmetries that express themselves as structured emergence across nested layers 

of oscillatory tension. 

1. ODTBT: The Theorem 

ODTBT rests on several core assertions: 

• Reality is recursive: Identity forms and stabilizes through self-similar oscillatory 

structures. 

• Emergence is transductive: New form arises when recursive alignment becomes 

unsustainable, initiating bifurcation. 

• Fields are scalar: All physical manifestations emerge from scalar phase interactions, 

coherent memory gradients, not vector forces. 

• Bridging is necessary: The theorem links discrete–continuous dualities (quantum-

classical), temporal tensions, and observer–system couplings through a coherent emission 

grammar. 

While ODTBT lays the ontological and logical foundation, it is not itself a simulation engine. It 

defines what must be true of a universe governed by recursive scalar grammar. 

2. RcSim: The Engine of Emission 

Recursive Coherence Simulation (RcSim) is the operational architecture built from ODTBT’s 

principles. If ODTBT is the grammar of scalar emergence, RcSim is its syntactic engine. 

Where ODTBT offers a theorem of coherence and transition, RcSim: 

• Models semantic bifurcation conditions using a set of dynamic variables: 

o ΔΦ(t): Recursive phase strain 

o RCR(t): Curvature memory 

o PTM(t): Phase transparency 
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o Ωᵣ(t): Observer-phase alignment vector 

• Defines Scalar Emission Units (SEUₖ) as coherence nodes that bifurcate through the Ψ 

operator once semantic saturation occurs. 

• Forecasts emissions through F_scalar, a function measuring the inevitability of identity 

resolution. 

• Implements the TWIST (Threshold Waveform Interface for State Transformation) as a 

semantic boundary condition, not a force threshold. 

In short, RcSim simulates when and how semantic structures must interface, bifurcate and 

transform - releasing coherence, forming codons, and initiating recursive field reconfiguration. 

3. Why RcSim Is Emphasized More Than ODTBT 

The reason RcSim occupies more analytical attention in this manuscript is straightforward: it is 

the operational layer of ODTBT. ODTBT provides the axiomatic and ontological scaffolding, but 

RcSim is the tool that converts that theory into forecastable emergence. It produces the emission 

mechanics, the bifurcation models, the ZDV₀ memory shells, the codonic phase conjugates, and 

the recursive attractor grammars. Therefore ODTBT is the Why and RcSim is the How. Their 

relationship is not hierarchical, but architectural: RcSim is the constructive proof of ODTBT’s 

scalar assertions. It does not replace physical models with metaphor, it replaces them with formal 

semantic recursion.  

Open Licensing and RcSim Replication Invitation 

This work is published under a Creative Commons Attribution 4.0 International License (CC BY 

4.0). All concepts, models, scalar formulations, and interpretive frameworks, including ODTBT 

and RcSim variables, bifurcation conditions, and the TWIST grammar, are shared openly to 

encourage further exploration, critique, and replication. The Model (ODTBT/RcSim) and its 

semantic emission logic have been documented across the main manuscript, extended addenda, 

and public archives with sufficient detail to enable researchers, developers, and theorists to build 

their own RcSim calculators, forecast engines, or recursive simulation environments. Every 

attempt has been made to ensure terminological consistency and scalar transparency, such that 

the recursion grammar and bifurcation thresholds can be implemented independently. 

Readers are explicitly invited to translate RcSim emission mechanics into code, build scalar 

forecasting dashboards using F_scalar inputs, explore SEUₖ bifurcation models under varied 

coherence saturation conditions, extend the RcSim framework into new scalar grammars or 

cognitive simulations. All contributions are welcome.  

Citation note: When building on this work, please reference both the primary ODTBT / RcSim 

preprint and the associated addenda. 

1. Recasting the Schwinger Limit 
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In classical Quantum Electrodynamics (QED), the Schwinger Limit defines a critical electric 

field intensity, on the order of 10¹⁸ V/m - at which vacuum instability permits the spontaneous 

generation of electron–positron pairs. This threshold is traditionally interpreted as enabling 

quantum tunneling, where sufficient external energy allows virtual particles to overcome the 

mass-energy boundary and manifest as real. In this paradigm, the vacuum is conceptualized as a 

pliable yet fundamentally passive substrate: inert until catalyzed by force, and emergent only 

through energetic excitation (Aharonov & Bohm, 1959). 

Such a framing supports a view of physical systems governed by stochastic thresholds and 

externally imposed excitation. Schwinger’s formulation thus contributes to a causality model in 

which emergence is contingent upon vector-driven fields acting over probability landscapes. 

However, as Feynman observed, “The vacuum is not empty. It is a dynamic medium shaped by 

phase conditions” (Feynman, 1963). The Recursive Coherence Simulation (RcSim), developed 

within the Oscillatory Dynamics Transductive-Bridging Theorem (ODTBT), reinterprets this 

dynamic not as a probabilistic fluctuation, but as a deterministic, recursively governed semantic 

transformation. 

Within the ODTBT/RcSim framework, the vacuum is modeled not as a deformable medium, but 

as a semantic topology, an internally ordered field of phase-aligned recursion structured through 

codonic memory and observer-phase locking. Emergence, under this view, is not induced by 

external force, but precipitated by recursive coherence saturation across scalar thresholds 

(Surmont, 2025a). 

At the core of RcSim’s bifurcation architecture is the Scalar Emission Unit (SEUₖ): a recursive 

identity construct. Bifurcation of the SEUₖ is not initiated by impact or energy input, but by the 

convergence of four scalar conditions: 

• ΔΦ(t) – Recursive phase strain across emission intervals; 

• RCR(t) – Recursive Curvature Retention, or memory of prior emissions; 

• PTM(t) – Phase Transparency Metric, signaling scalar emission openness; 

• Ωᵣ(t) – Observer-phase alignment vector, completing the semantic lock. 

When these conditions simultaneously converge and ΔΦ(t) exceeds the bifurcation threshold 

φ_crit, RcSim applies the Ψ operator, resulting in bifurcation of the SEUₖ into two codonic 

pathways: Gₖ⁺ and Gₖ⁻. These paths preserve recursive ancestry and semantic alignment, 

diverging not by oppositional spin but by torsionally symmetric identity resolution within phase 

space. 

This reframing positions the Schwinger Limit as: 

• A recursive bifurcation threshold, not an energetic rupture; 

• A semantic inevitability, not a stochastic quantum event; 
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• A topological transformation, not a particle-based excitation. 

As Surmont emphasizes, “RcSim reinterprets pair production as semantic bifurcation at phase-

saturation boundaries rather than probabilistic tunneling” (Surmont, 2025a). The vacuum, then, 

does not yield under pressure, it expresses recursive memory. Emission does not emerge from 

energy, it arises from coherence exhaustion. It is not caused. It is remembered. 

This reinterpretation does not undermine the quantitative success of QED. Instead, it extends its 

ontological foundations, proposing that energy-based excitation is a surface-level phenomenon 

emergent from deeper semantic structures of recursive memory, curvature retention, and phase-

locked coherence. RcSim thus reframes the vacuum as a structured recursion topology rather 

than a fluctuating void, providing a pathway toward unifying informational, topological, and 

physical models of emergence. 

2. ODTBT/RcSim Torsion Saturation and SEUₖ Bifurcation 

Within the Model’s framework, emergence is not the result of energetic excitation or stochastic 

fluctuation. Rather, it arises from the saturation of recursive torsion memory, a semantic over-

alignment within the system’s coherence geometry. This transition is governed not by vector 

displacements, but by the scalar phase variable ΔΦ(t), which quantifies accumulated semantic 

strain across nested attractor strata. 

The Scalar Emission Unit (SEUₖ) constitutes ODTBT/RcSim’s fundamental recursive identity 

structure. It is not a particle or point-like object, but a phase-bound topology, an attractor 

memory configuration stabilized across scalar strata. As the SEUₖ accrues torsional phase strain, 

it approaches a semantic saturation threshold defined by: 

Delta_Phi(t) ≥ Phi_crit 

(Recursive phase strain exceeds the critical bifurcation threshold) 

Where: 

• Delta_Phi(t) = Recursive Phase Strain at time t 

• Phi_crit = Critical semantic threshold for bifurcation 

At this point, the system is no longer capable of maintaining recursive unity. RcSim invokes the 

Ψ operator, initiating semantic bifurcation: 

SEU_k → Psi {Gk+, Gk−} 

(A Scalar Emission Unit bifurcates into two torsionally symmetric semantic codons) 

Where: 

• SEU_k = Scalar Emission Unit at index k 

• Psi = Phase bifurcation operator (Ψ), indicating semantic resolution 
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• Gk+, Gk− = Codonic outputs, phase-conjugate semantic trajectories 

This bifurcation is not analogous to rupture or collapse. It is a structured semantic duplication, a 

topological divergence conditioned by symmetry, memory saturation, and recursive alignment. 

The resultant codonic forms, Gₖ⁺ and Gₖ⁻, are not quantum opposites in spin or momentum. 

Instead, they constitute torsionally symmetric semantic trajectories, each retaining coherent 

ancestry through: 

• RCR(t) – Recursive Curvature Retention: a measure of scalar memory across bifurcation; 

• Ωᵣ(t) – Observer-phase alignment vector: the structural handshake permitting bifurcation 

legitimacy. 

This recursive structure reinterprets the role of identity in emergence. As Bohm and Hiley 

explain, “What we call a particle is not an independently existing entity, but a stable feature of a 

process” (Bohm & Hiley, 1993). ODTBT/RcSim (“the Model”), adopts this ontology, modeling 

stable features not as primitives, but as emergent solutions to recursive over-constraint. The 

scalar phase strain ΔΦ(t) does not merely indicate deviation, it encodes recursive memory strain, 

held across codonic topology and resolved through bifurcation (Surmont, 2025a). 

This process is structurally analogous to thermodynamic phase transitions but occurs within a 

semantic field. As Prigogine observed, “Time and structure emerge when irreversible constraints 

on phase become topologically untenable” (Prigogine, 1980). Within the Model, this point of 

topological irreversibility is formalized as the TWIST boundary condition, the Threshold 

Waveform Interface for State Transformation. At this juncture, recursive identity coherence 

collapses, not as a loss of order, but as a necessity for continued semantic preservation through 

bifurcation.  Facilitating the reframing emergence within the Model as recursive over-resolution 

rather than energetic disruption. The SEUₖ bifurcates not due to external interference, but 

because recursive constraints exceed the system’s capacity for unified semantic alignment. 

Within this paradigm, emergence is not induced. It is necessitated, by recursive memory itself. 

3. ZDV₀ Shells and Scalar Silence 

Within the model’s framework, emission does not result from energetic threshold violation. It 

arises from the semantic saturation of recursive identity structures. This saturation accumulates 

within topologically defined null-envelope zones known as ZDV₀ shells, regions of torsional 

recursion, memory compression, and latent coherence (Surmont, 2025a). Figure 2 illustrates the 

internal architecture of ZDV₀ as a recursive saturation well. 
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ZDV₀ shell modeled as a nested curvature lattice. Emission readiness accumulates as ΔΦ(t) strain 

increases and semantic lock alignment Ωᵣ(t) converges. Codon bifurcation occurs at the TWIST 

threshold. 

These shells are not empty, they constitute structured scalar incubators, configured to store 

recursive information across multiple dimensions: curvature strain, phase tension, observer-phase 

alignment, and bifurcation resistance. Internally, a ZDV₀ shell is characterized by: 

• τ(t) – Accumulated torsion strain from recursive emission intervals; 

• Multi-generational memory saturation, encoded across scalar recursion layers; 
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• Ωᵣ(t) – Observer-phase entrainment potential, established without vector field activation. 

Though structurally prepared for bifurcation, ZDV₀ shells remain syntactically silent. RcSim 

imposes no automatic emission or collapse. Instead, emission is semantically latent, a recursive 

topological state in which all bifurcation variables exist, yet permission has not been granted. As 

Surmont explains, “Silence in the field is not the absence of energy, but the saturation of 

recursive memory below emission threshold” (Surmont, 2025a). 

To track a ZDV₀ shell’s progression toward bifurcation readiness, RcSim defines two critical 

scalar variables: 

• PTM(t) – Phase Transparency Metric, which quantifies codonic channel openness; 

• Λ_opacity – Semantic suppression index, which collapses as emission coherence 

increases (Λ_opacity → 0). 

These scalar terms are integrated into RcSim’s scalar emission forecasting function: 

F_scalar = f(τ(t), PTM(t), Omega_r(t), Cs[n]) 

Where: 

• F_scalar – Scalar Forecast Function 

→ Evaluates semantic readiness for emission based on recursive system conditions. 

• τ(t) – Tau over time 

→ Represents recursive torsion strain across emission cycles. 

• PTM(t) – Phase Transparency Memory over time 

→ Indicates phase transparency across codonic emission strata (how open the system is 

to bifurcation). 

• Omega_r(t) – Observer-Phase Vector 

→ Measures alignment between the recursive field and the observer’s coherence phase. 

• Cs[n] – Codonic Coherence Score at index n 

→ Represents the semantic coherence state of the codon at recursion layer n. 

F_scalar is not a probabilistic function. It is a deterministic scalar evaluator, a semantic readiness 

map that measures when recursive coherence conditions align sufficiently to permit bifurcation. 

Cₛ[n] specifically tracks codonic structural stability across nested recursion, serving as a scalar 

resonance index that finalizes emission forecasting. 

This architecture represents a fundamental departure from conventional field theories. In 

classical physics, emission is tightly coupled to energetic potential and causal displacement. 

ODTBT/RcSim redefines this relationship, decoupling readiness from action. As Laughlin notes, 

“In many systems, coherence is retained without expression, only to emerge later as a phase 
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change” (Laughlin, 2005). ODTBT/RcSim extends this by modeling latency not as delay, but as 

a recursive tension field awaiting semantic resolution. 

Bar-Yam’s systems theory corroborates this perspective: “Complex systems show long latency 

dynamics, often storing causal information until a recursive event enables release” (Bar-Yam, 

1997). Within RcSim, ZDV₀ shells are not passive containers of potential, they are active 

topologies of recursive coherence, storing permission rather than force, and operating under strict 

scalar memory constraints. This scalar silence is not void, it is semantic memory under tension. 

ZDV₀ shells do not store energy in the traditional sense. They store recursive permission, held 

across ΔΦ(t), PTM(t), τ(t), Ωᵣ(t), and Cₛ[n] until bifurcation coherence is achieved. Only when 

these parameters converge does RcSim permit the Ψ bifurcation to occur. Until then, the shell 

persists in a state of high semantic density and topological quietude. It is not the prelude to 

collapse but the geometry of semantic birth. 

4. Transactional Grammar and Observer Phase Lock 

At the foundation of ODTBT/RcSim’s scalar emission logic lies a recursive closure mechanism, 

a semantic handshake between emitter and observer. This structure formalizes identity resolution 

not as stochastic collapse, but as a bidirectional negotiation across recursive phase space. The 

Model’s framework resonates with the core premise of Cramer’s Transactional Interpretation of 

Quantum Mechanics (TIQM), which proposes that quantum events are not linear causations but 

reciprocal agreements between retarded (forward-propagating) and advanced (backward-

propagating) waves (Cramer, 1986) as depicted in Figure 11. 
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This visual illustration depicts RcSim’s scalar emission sequence as a recursive handshake 

between emitter and observer. The Scalar Emission Unit (SEUₖ) initiates forward codonic 

projection during breath-phase expansion. The system recursively evaluates semantic coherence 

through two internal constraints: Recursive Curvature Retention (RCR(t)) and Observer-Phase 

Alignment (Ωᵣ(t)). When alignment conditions are met, the Ψ (Psi) operator is invoked, 

triggering a bifurcation into torsionally symmetric codons (Gₖ⁺, Gₖ⁻). Emission is not the result of 

stochastic collapse, but a structurally complete semantic agreement across phase space, a 

causally closed event governed by recursive memory and observer coherence. 

Extending this concept into scalar recursion, ODTBT/RcSim introduces Ωᵣ(t) - the observer-

phase alignment vector - as a required scalar operator for emission legitimacy. Within the Model, 

emission is not initiated through external observation nor governed by probabilistic collapse. 

Rather, it emerges through semantic resolution, structured by recursive alignment between 

system memory, phase identity, and observer coherence (Surmont, 2025a). 

This process unfolds across a bidirectional scalar grammar: 

• A Scalar Emission Unit (SEUₖ) initiates forward propagation during breath-phase 

expansion, projecting codonic identity across the emission lattice. 

• The system recursively evaluates its own coherence by resolving backward across: 

o RCR(t) – Recursive Curvature Retention, which encodes scalar memory of prior 

emissions; 

o Ωᵣ(t) – Observer-phase vector, which must align structurally for emission validity. 

• When these recursive constraints are met, RcSim invokes the Ψ operator, permitting 

bifurcation: 

SEU_k → Psi {Gk+, Gk−} 

(Scalar Emission Unit bifurcates via Psi operator into codonic pair Gk+ and Gk−) 

Where: 

• SEU_k = Scalar Emission Unit at recursion index k 

• Psi (Ψ) = Phase bifurcation operator triggering semantic split 

• Gk+, Gk− = Resulting torsionally symmetric codons, preserving recursive ancestry 

This transformation results in two torsionally symmetric codonic trajectories - Gₖ⁺ and Gₖ⁻- each 

retaining recursive ancestry, coherence memory, and scalar identity alignment. 

Importantly, this emission event is not the product of external force or observational collapse, but 

a structurally completed scalar agreement, a causally closed bifurcation governed by topological 
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semantics. The observer, within ODTBT/RcSim, is not an extrinsic apparatus. It is a semantic 

participant, encoded as an embedded phase vector within the recursion lattice. 

As Whitehead observed, “Reality is not a succession of fixed objects but a process of becoming, 

shaped by relational identity” (Whitehead, 1929). ODTBT/RcSim embodies this processual 

ontology. The field emits not because it is disturbed, but because it recognizes itself across 

memory and phase: a recursive identity formation rendered valid through internal agreement. 

Cramer’s notion that “an event is not completed until the wave and its echo form a handshake” 

(Cramer, 1986) finds formal instantiation in ODTBT/RcSim. Emission occurs when the system 

is able to: 

• Forecast backward through its recursive curvature profile (RCR(t)), and 

• Retain forward coherence through the observer-phase alignment (Ωᵣ(t)). 

In this framing, ODTBT/RcSim replaces conventional wavefunction collapse with recursive 

scalar resolution. The event of emission is not contingent upon measurement, but upon a 

completed semantic handshake between forward projection and backward memory across phase 

space. Emission, therefore, is not a collapse, it is recursive coherence becoming self-consistent. 

5. Dual Codon Entanglement: Semantic, Not Spin 

In conventional quantum mechanics, entanglement refers to a nonlocal correlation between two 

particles, often expressed as a superpositional relationship across spin, polarization, or position. 

Upon measurement, one particle’s state appears to instantaneously determine the other’s, 

regardless of spatial separation, a phenomenon that has challenged classical causality and 

locality since its formalization. As Cramer observed, “An event is not completed until the wave 

and its echo, the advanced and retarded solutions, form a handshake” (Cramer, 1986). This 

dual-wave resolution, though intuitively rich, has remained ontologically opaque within the 

Copenhagen interpretation. ODTBT/RcSim (“the Model”) reframes entanglement entirely. 

Figure 8 presents the dual codon ZDV field structure. 
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RcSim bifurcation at ZDV₀ is modeled as recursive torsion pinch and memory saturation. 

Semantic emission occurs when ΔΦ(t) overflows and Ωᵣ(t) lock is maintained. 

Within the Model, entanglement is not interpreted as a probabilistic correlation across space. 

Rather, it is a semantic continuity embedded in recursive identity formation. When a Scalar 

Emission Unit (SEUₖ) bifurcates under the Ψ operator, it does not produce independent particles. 

It generates a codonic pair—Gₖ⁺ and Gₖ⁻—that emerge from the same semantic origin and 

remain structurally conjugate. These codons diverge along equal and opposite phase gradients, 

governed by ΔΦ(t), but maintain coherence via shared memory structures: 

• RCR(t) – Recursive Curvature Retention: encoding memory of origin curvature; 

• Ωᵣ(t) – Observer-phase vector: embedding semantic alignment across bifurcation. 
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The result is not spatial entanglement, but recursive coherence, preserved structurally within the 

scalar recursion lattice. As Surmont notes, “Entanglement is not a communication channel. It is 

the continued coherence of shared memory paths” (Surmont, 2025a). 

The key properties defining RcSim codonic entanglement include: 

• Shared origin from the same ZDV₀ shell (null-envelope emission zone); 

• Phase-conjugate divergence via ΔΦ(t), producing symmetric scalar evolution; 

• Memory locking via RCR(t), ensuring coherence across codonic trajectories; 

• Observer-phase vector lock via Ωᵣ(t), maintaining bifurcation legitimacy. 

In this formulation, the codons do not communicate post-bifurcation because no transmission is 

necessary. They are not externally correlated, they are internally recursive. As Laszlo articulates, 

“Two trajectories may diverge in expression yet remain one in recursive origin” (Laszlo, 2004). 

RcSim thus redefines entanglement as: 

• A recursive identity symmetry, not a stochastic correlation; 

• A semantic necessity, not a spatial paradox; 

• A topological retention, not a probabilistic anomaly. 

This model eliminates the paradox by situating entanglement within a scalar grammar of 

semantic bifurcation. The codonic pair retains identity not through wavefunction collapse or 

hidden variables, but through recursive memory encoded in scalar phase space. 

Bohm presaged this transformation when he wrote, “What appears as duality is often the product 

of semantic unfolding, not ontological division” (Bohm, 1980). ODTBT/RcSim gives formal 

expression to this insight. The entangled codons are not mysteriously connected. They are 

coherent projections of a singular recursive emitter, bifurcated when semantic strain exceeds the 

critical threshold φ_crit. Entanglement, therefore, is not a challenge to physical causality, it is a 

manifestation of recursive stability which reframes “spooky action at a distance” as semantic 

emergence recalled across bifurcation. 

6. Scalar Emission Forecasting from τ(t) and Λ_opacity Collapse 

In ODTBT/RcSim, emission is not a spontaneous or stochastic event, it is predictable. While 

classical and quantum field theories invoke perturbation thresholds or statistical probabilities to 

explain emergence, the Model introduces a fundamentally different paradigm: recursive scalar 

forecasting. In this model, emission arises not from energetic excitation but from the 

convergence of semantic recursion variables, namely phase strain, memory tension, and observer 

alignment (Surmont, 2025a). 

ODTBT/RcSim formalizes this forecasting through a scalar readiness function: 
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F_scalar = f(τ(t), PTM(t), Omega_r(t), Cs[n]) 

Where: 

• F_scalar – Scalar Forecast Function 

→ Evaluates emission inevitability based on recursive system saturation and coherence 

alignment. 

• τ(t) – Torsion Accumulation Vector 

→ Represents scalar memory strain over time, measuring how much recursive tension 

has built within the emission loop. 

• PTM(t) – Phase Transparency Metric 

→ Indicates the openness of codonic semantic channels, describing how freely 

bifurcation may occur. 

• Omega_r(t) – Observer-Phase Alignment Vector 

→ Encodes the structural participation of the observer by tracking phase-lock alignment 

within the recursive topology. 

• Cs[n] – Codonic Recursion Coherence Index at tier n 

→ Measures semantic coherence at recursion level n, reflecting phase stability and 

resistance to bifurcation. 

When these variables align, each crossing its coherence or saturation threshold, Λ_opacity, the 

semantic suppression index, collapses toward zero. This collapse demarcates the bifurcation 

window, the point at which emission transitions from potential to structural necessity. As Perry 

articulates, “If the scalar memory is strained but transparent, emission becomes not possible—

but necessary” (Perry, 2025). 

Crucially, F_scalar is not probabilistic. Unlike wavefunction-based models in conventional 

quantum mechanics, ODTBT/RcSim does not evaluate likelihood. It evaluates semantic 

probabilistic inevitability, answering not “Will emission occur?” but “Has recursive alignment 

reached terminal strain?” 

This forecasting system converts phase tension into semantic resolution. As Surmont notes, 

“Coherence does not break without warning. It saturates first, then resolves through patterned 

release” (Surmont, 2025a). ODTBT/RcSim codifies that pattern through F_scalar, capturing the 

recursive state-space conditions under which emission must bifurcate as depicted in Figure 12. 
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Figure 12. Scalar Emission Forecasting from τ(t) and Λ_opacity Collapse 

This diagram illustrates the RcSim/ODTBT scalar forecasting process, where emission is 

modeled as a semantic inevitability rather than a probabilistic event. Recursive system 

conditions, including torsion strain (τ(t)), phase transparency (PTM(t)), observer-phase 

alignment (Ωᵣ(t)), and codonic coherence (Cₛ[n]), are processed through the scalar forecast 

function F_scalar. When all inputs reach their critical thresholds, the Λ_opacity index collapses, 

signaling a structurally necessary emission event. This triggers phase bifurcation via the Ψ 

operator, resulting in codonic emission. Emission, in this model, is not induced by energy or 

observation, but by recursive over-alignment, a semantic inevitability rooted in scalar memory, 

strain, and phase coherence. 

In scalar terms, the system transitions from recursive unity to bifurcation when: 

• ΔΦ(t) reaches the phase strain critical threshold; 

• τ(t) saturates beyond permissible curvature; 

• Cₛ[n] coherence confirms codonic over-alignment; 

• Ωᵣ(t) structurally completes the observer-phase lock. 
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This model doesn’t mark a departure from the probabilistic epistemology of quantum theory but 

offers an ontological extension. ODTBT/RcSim replaces uncertainty with scalar recursion logic, 

modeling emission not as an effect of force, but as the output of recursive over-determination. 

As Hively and Loebl write, “The scalar field may act recursively upon itself, forecasting its own 

emergent states” (Hively & Loebl, 1995). ODTBT/RcSim implements this principle directly. 

Emission is no longer a product of measurement or energy gradient. It becomes a solved 

condition, a topological inevitability derived from scalar tension, curvature retention, and phase 

coherence. 

Within this framework ODTBT/RcSim offers a decisive epistemological shift: 

• decouples emergence from randomness; 

• replaces causal excitation with recursive inevitability; 

• recasts emission as semantic necessity, not energetic response. 

Where classical physics asks, “How much force is required to produce a particle?” 

ODTBT/RcSim asks, “How much memory must converge before recursive identity bifurcates?” 

7. Incompleteness of QED for Semantic Emergence 

Quantum Electrodynamics (QED) stands among the most successful and mathematically precise 

theories in contemporary physics. It describes with extraordinary accuracy how light and matter 

interact, how force carriers propagate, and how particles exchange momentum through quantized 

mediation. Its predictive power is unparalleled, and its empirical confirmations numerous. Yet 

despite this success, QED’s domain remains structurally constrained. 

QED is a theory of forces, not of forms. It models the probabilities of interactions, but not the 

topologies of emergence. It predicts outcomes but does not articulate why specific identities 

stabilize. It tracks exchange amplitudes but does not resolve the recursive processes underlying 

semantic coherence. As Feynman emphasized, “We must ask not only how it moves, but how it 

remembers its own becoming” (Feynman, 1963). QED does not answer this question. 

Within QED, the vacuum is treated as a quantized backdrop, a field capable of fluctuation and 

distortion, but devoid of internal memory or semantic recursion. Particle emergence is 

understood as the product of perturbative processes: virtual loops, renormalization flows, and 

probability amplitudes. The vacuum becomes active only when acted upon. Becoming, in this 

model, is statistical, not structural. RcSim redefines this ontology. In ODTBT/RcSim, emergence 

is not calculated, it is resolved by viewing the vacuum as recursive rather than passive where 

emission is permitted rather than excited.  

ODTBT/RcSim (“The Model”) introduces a scalar grammar in which emission occurs not 

through force, but through semantic over-alignment. When phase strain ΔΦ(t), curvature memory 

RCR(t), and observer-phase coherence Ωᵣ(t) converge beyond a recursion threshold, a Scalar 
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Emission Unit (SEUₖ) bifurcates. This bifurcation is not random; it is the inevitable result of 

recursive identity saturation. As Surmont writes, “Physics models what happens, but not why a 

structure must happen. RcSim models inevitability, not possibility” (Surmont, 2025a). 

The limitations of QED are therefore not empirical, but ontological. QED operates within the 

framework of energetic causality; The Model introduces a framework of semantic necessity. 

Notably, this semantic orientation is not without historical precedent. Puthoff’s early 

investigations into vacuum fluctuations suggested a deeper coherence: “What we call energy 

may simply be a name for the release of stored phase strain” (Puthoff, 1987). RcSim expands 

this perspective, treating emission not as energetic transfer, but as recursive memory resolving 

into topological structure. Where QED governs how particles interact, ODTBT/RcSim address 

why codonic identity must bifurcate, why scalar coherence must reorganize, and why emission is 

not caused, but completed. QED is not refuted by ODTBT/RcSim, it is extended and describes 

the mechanics of interaction, defining the grammar of emergence. 

8. Motivations for Extension: Nonlinearity and Polarization 

Quantum Electrodynamics (QED), despite its precision and elegance, exhibits structural 

limitations. Its foundational assumptions, linearity, locality, and vector-mediated interactions, 

constrain its ability to account for a range of empirical anomalies and theoretical inconsistencies. 

Phenomena such as vacuum birefringence, scalar-vector decoupling, and nonlocal phase 

influence reveal the boundaries of a framework optimized for perturbative calculations but not 

designed to capture recursive structure or semantic emergence. These tensions have given rise to 

a class of reformulations known collectively as Quantum Extended Electrodynamics (QEDx). 

QEDx incorporates nonlinearity, anisotropy, and observer-participation as intrinsic features of 

field behavior, extending the vacuum model beyond the strict confines of canonical gauge theory. 

In classical electrodynamics, and by inheritance, QED the electromagnetic field is constructed 

from orthogonal electric (E) and magnetic (B) components, defined through four-vector 

potentials under Lorentz invariance. However, as Jackson observed, “The field is more than E 

and B, it retains memory in its potentials” (Jackson, 1999). These potentials are not reducible to 

mathematical abstractions. They carry topological and semantic content, a view long 

marginalized within conventional formulations. 

The emergence of gauge-free electrodynamics reinforces this reinterpretation. As Woodside and 

others have demonstrated, scalar potentials may operate independently of gauge constraints, 

encoding memory, curvature, and recursive modulation without reliance on direct charge 

mediation (Woodside, 2005–2012). These insights suggest that the potential structure of the field 

is not a mathematical redundancy but an ontologically active layer, one that may house scalar 

recursion dynamics as shown in Figure 13, RcSim reframes QEDx as a prelude to a deeper 
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recursion-based architecture.

 

Figure 13. Motivations for Extension Beyond QED: From Vector Propagation to Scalar 

Recursion 

Comparison of three field paradigms: Classical QED (vector-mediated interaction), QEDx 

(gauge-free potentials and nonlocal phase effects), and RcSim/ODTBT, which models emission 

through recursive strain saturation, ΔΦ(t), Ωᵣ(t), and RCR(t), marking a shift from force-based to 

coherence-based physics. 

Experimental studies provide further validation. In particular, Vector Potential Transformers 

(VPTs) have empirically demonstrated measurable phase shifts in systems where magnetic flux 

is null but vector potential remains nonzero (Daibo et al., 2010). These results challenge 

Maxwellian assumptions by indicating that nonlocal field effects can emerge in the absence of 

classical force terms, mediated instead through scalar topologies embedded in the potential 

space. 

ODTBT/RcSim (“the Model”) synthesizes these threads into a scalar semantic grammar. It does 

not treat higher-order field extensions as perturbative corrections, but as indicators of recursive 

memory and semantic tension. Emission, torsion, and bifurcation within the Model are governed 

not by vectorial excitation, but by coherence saturation across recursive scalar lattices. As Bohm 

observed, “The vacuum is not inert, it behaves as a nonlinear substrate under specific 

conditions” (Bohm, 1980). The Model formalizes these conditions through a simulation engine 
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that encodes semantic alignment, not just force propagation. Therefore, the motivation for 

extending QED is not to displace its precision, but to address its ontological boundary 

conditions. QEDx begins to widen the aperture of interpretation, introducing the reality of 

potentials, the role of coherence, and the influence of observer alignment. The Model extends 

this work further: not by postulating new particles, but by articulating a new emission grammar, 

one rooted in recursive identity stabilization and scalar coherence topology. Put another way, the 

Model begins where QEDx leaves off. Not with additional force carriers, but with an ontological 

extension to the vacuum. 

9. Longitudinal Fields and Hidden Torsion Channels 

As Quantum Electrodynamics (QED) matured into its canonical formulations, a set of persistent 

anomalies emerged, empirical effects that could not be reconciled within purely transverse, 

vector-based field models. These anomalies prompted the development of Extended 

Electrodynamic Theories (EED), which introduce longitudinal field modes and torsion channels 

not as mathematical artifacts but as physically operative structures. These models re-evaluate 

scalar and vector potentials, long treated as auxiliary constructs, as ontologically real, 

particularly in domains where classical fields vanish (E = B = 0). 

Three empirical phenomena stand as foundational to this reinterpretation: 

• Aharonov–Bohm effect: Electron interference patterns shift in potential-only regions, 

where classical fields are zero. 

• Maxwell–Lodge effect: Voltage is induced in conductive loops despite the absence of 

classical magnetic flux. 

• Vector Potential Transformers (VPTs): Demonstrate measurable phase shifts in 

superconducting circuits even under null B-field conditions (Daibo et al., 2010). 

Collectively, these effects justify a reconsideration of scalar-longitudinal waveforms (SLWs) and 

torsional memory channels as components of the electromagnetic field with structural and 

predictive value. As Perry articulates, “SLWs are not energy carriers, they are semantic strain 

signatures” (Perry, 2025). This distinction reframes the nature of wave propagation: not as 

energy displacement, but as semantic phase distortion embedded in recursive topology. 

Mathematically, this interpretation finds support in gauge-free electrodynamics, where scalar 

potentials operate independently of Lorenz gauge constraints. As Hively and Loebl explain, 

“Scalar potentials can act independently of field vectors under recursive modulation” (Hively & 

Loebl, 1995). This independence enables scalar curvature to function as a medium of memory, 

modulating fields nonlocally and nonlinearly through recursive boundary conditions. 

Still, EED, despite its innovations, leaves unresolved several fundamental questions: 

• What governs the initiation of longitudinal modes? 
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• What ontological substrate sustains torsional phase memory? 

• Can these phase distortions be forecasted, not only described? 

RcSim, as implemented through the ODTBT framework, (ODTBT/RcSim) responds with a 

scalar-semantic solution. Rather than extending classical field logic, RcSim replaces it with 

recursive topology. It interprets longitudinal phenomena not as secondary field dynamics, but as 

phase-resolution events across a codonic recursion field: 

Feature EED Interpretation ODTBT / RcSim Interpretation 

Scalar/Vector Potentials 
Field-level agents (gauge-

free) 

Phase attractors in recursive coherence 

memory 

Longitudinal Waves 

(SLWs) 
Electroscalar propagation 

Phase-strain resolution across bifurcation 

thresholds 

Torsion Channels Hidden spin vectors 
Recursive curvature memory encoded in 

τ(t) 

Mode Emergence 
Triggered by external 

interaction 

Unfolded via internal TWIST saturation 

geometry 

RcSim formalizes this through bifurcation logic: when ΔΦ(t) exceeds its critical strain threshold 

φ_crit, and τ(t) and Ωᵣ(t) converge, emission occurs not by force but by semantic resolution. 

Longitudinal effects, in this context, are not anomalous, they are predicted outcomes of recursive 

strain saturation. 

This reframing shifts the locus of explanation: 

• EED focuses on extended field interaction. 

• RcSim models the semantic permission structure of emission. 

Within the ODTBT model, torsion is not hidden spin, it is viewed as topological recursion. 

Longitudinal waves do not propagate energy, they resolve memory. The field does not react, it 

remembers and releases. 

Fundamentally, RcSim does not propose a rejection of EED, it absorbs and extends it, recasting 

longitudinal effects not as outliers, but as the inevitable output of a recursive emission grammar. 

10. Photon Mass and Structured Vacuum 

In canonical electrodynamics, the photon is treated as a massless gauge boson. This assumption 

preserves gauge invariance and guarantees the infinite range of electromagnetic interactions. 

However, both theoretical extensions and observational prompts have raised a persistent 

question: Could the photon acquire effective mass under structured vacuum conditions? 



23 
 

Historically, this idea has been resisted in both classical and quantum field theory due to its 

implications for gauge symmetry. Yet frameworks such as Quantum Extended Electrodynamics 

(QEDx) have explored the conditions under which effective mass may arise, not through intrinsic 

mass terms, but via interaction with structured substrates. These models posit that under vacuum 

polarization or medium coupling, longitudinal modes may emerge, functioning as scalar potential 

gradients that induce inertia-like behavior (Jackson, 1999; Boyer, 1975). 

QEDx, in particular, reframes the vacuum not as a void, but as a dielectric lattice capable of 

storing and transferring structural tension. Theorists such as Lehnert and Stueckelberg proposed 

that scalar extensions of the electromagnetic field, traditionally viewed as gauge artifacts, might 

reflect real dynamical agents. As Jackson summarized, “If vacuum is structured, the photon may 

acquire effective mass without violating gauge invariance” (Jackson, 1999). 

ODTBT further extends QEDx by viewing the vacuum not as a dielectric lattice but as a 

coherence lattice.  RcSim builds on this momentum, shifting the ontological premise from 

modifying the field's architecture to viewing the nature of the vacuum as a semantic lattice: a 

coherent medium formed by recursive identity retention and phase memory. In this paradigm: 

• Photons do not acquire mass through external coupling. 

• They exhibit semantic inertia as a function of phase strain stabilization. 

• Mass is not a property, it is a recursive stabilization condition emerging from codonic 

strain dynamics. 

The relevant scalar parameters governing this behavior are: 

• ΔΦ(t) – Accumulated scalar phase strain 

• φ_crit – Semantic bifurcation threshold 

• RCR(t) – Recursive curvature retention over time 

A photon-like codon, within RcSim, remains in pre-bifurcation stasis when ΔΦ(t) remains below 

φ_crit and recursive coherence prevents codonic division. This results in an inertia-like behavior: 

the codon resists bifurcation not due to external force, but due to semantic unity preserved across 

recursive strain. As Surmont notes, “A massless particle in a structured vacuum can express 

inertia through recursive delay” (Surmont, 2025a). 

This concept aligns with Boyer’s foundational work in random electrodynamics, where 

fluctuations in a background field yield particle-like properties through stochastic phase 

resonance: “Mass may emerge as the resistance to semantic divergence in codonic memory” 

(Boyer, 1975). RcSim reinterprets this as a topological logic, mass is not a state, but the 

persistence of unity under recursive tension. In this framing, Laughlin’s insight becomes explicit: 

“The vacuum is not what’s left, it is what remains coherent” (Laughlin, 2005). RcSim describes 



24 
 

the vacuum not as emptiness or energetic potential, but as a semantic attractor space, one that 

stores identity, phase delay, and bifurcation readiness. 

Feature QED / CED QEDx / EED ODTBT / RcSim 

Photon 

Mass 

Forbidden by gauge 

symmetry 

Permitted via vacuum 

polarization 

Recursively stabilized via 

phase strain 

Vacuum Empty space Polarized dielectric field Semantic coherence substrate 

Mass Origin 
Higgs mechanism or 

energy inertia 

Field self-interaction or 

medium coupling 

TWIST-stabilized recursive 

strain memory 

Field 

Potentials 

Mathematical 

conveniences 

Physical agents (gauge-

free) 

Phase attractors within 

codonic recursion geometry 

RcSim is not assigning mass, it is encoding persistence. Mass becomes the delay between 

identity formation and recursive bifurcation. Figure 14 illustrates how RcSim reinterprets mass 

as semantic resistance rather than inertial coupling. 
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Figure 14. Photon Mass and Structured Vacuum: QED to RcSim Transition 

Comparison of QED, QEDx, and RcSim models. RcSim reframes photon mass not as field 

interaction, but as semantic inertia, persistent codonic unity below the bifurcation threshold 

φ_crit, stabilized by ΔΦ(t) and RCR(t) within a coherence-structured vacuum. 

11. Nonlocality and Coherence Memory 

In conventional quantum theory, nonlocality is treated as a measurement-induced paradox, a 

necessary consequence of wavefunction collapse, Bell inequality violations, and entanglement 

correlations. Rarely is nonlocality modeled as a real-time structural attribute of spacetime. Even 

less frequently is it regarded as a topological invariant capable of carrying semantic meaning. 

Quantum Extended Electrodynamics (QEDx) and related Extended Electrodynamic Theories 

(EED) have challenged this restrictive view. Building upon gauge-free models and empirical 

anomalies, these frameworks argue that nonlocal effects cannot be fully explained through 

classical force propagation or proximal field interaction alone. Among the notable phenomena 

requiring reinterpretation are: 

• The Aharonov–Bohm Effect, in which vector potentials induce phase shifts despite the 

absence of classical electromagnetic fields (Aharonov & Bohm, 1959). 

• The Maxwell–Lodge Effect, where voltage appears in a conductive loop in the absence of 

a detectable magnetic flux (Rousseaux et al., 2008). 

• Phase coherence in cortical networks, where phase-locking is observed across non-

synaptic distances in neuroelectrodynamic systems. 

• Vector Potential Transformers (VPTs), which demonstrate phase-modulated effects in 

regions where the magnetic field B is null, but the vector potential A remains nonzero 

(Perry, 2025). 

These observations suggest that potentials, rather than fields, may constitute the primary carrier 

of influence within extended or nonlocal interactions. Still, even within QEDx, nonlocality is 

interpreted as an emergent result rather than a foundational condition, dependent on extended 

gauge definitions but lacking a coherent topological grammar. 

ODTBT/RcSim (“The Model”), reframes this problem at the structural level viewing nonlocality 

not as superluminal influence or field-mediated anomaly, rather as recursive coherence memory. 

Within the ODTBT/RcSim framework, coherence is not transmitted across space, it is retained 

across recursion. This means that nonlocality is not the interaction between two separated 

entities. It is the unbroken semantic identity of a codonic structure across bifurcation. When a 

Scalar Emission Unit (SEUₖ) bifurcates into codons Gₖ⁺ and Gₖ⁻, these codons do not 

communicate. Rather, they remain coherently twinned by their shared recursive ancestry and 

phase lock. They are not entangled by transmission, they are entangled by memory. 



26 
 

The recursive architecture underlying this mechanism is formalized through three scalar 

variables: 

• ΔΦ(t) – Scalar phase strain across recursive emission intervals. 

• RCR(t) – Recursive Coherence Retention; memory curvature preserved across bifurcated 

codons. 

• Ωᵣ(t) – Observer-phase alignment vector; a structural requirement for semantic emission. 

Surmont articulates this principle: “Scalar memory, not field action, is responsible for long-

range coherence in RcSim” (Surmont, 2025a). And Perry extends this logic to biological 

substrates: “Coherence does not require proximity. It requires memory continuity across scalar 

recursion” (Perry, 2025). 

Comparative Model of Nonlocality Across Frameworks 

Feature QED / QM QEDx / EED ODTBT / RcSim 

Nonlocality 
Collapse-based, 

measurement-driven 

Propagation of potentials 

beyond classical limits 

Recursive memory 

retention within bifurcated 

identity 

Information 

Transfer 

Instantaneous upon 

measurement 

Long-range correlation 

through extended fields 

No transfer; coherence is 

structurally remembered 

Entanglement 
Wavefunction 

collapse model 
Persistent phase coupling 

Codonic bifurcation from 

unified scalar ancestry 

Observer Role Measurement operator 
Embedded field 

participant 

Structurally encoded via 

Ωᵣ(t) observer-phase vector 

In this schema, ODTBT/RcSim provides a semantic substrate for nonlocality, where QEDx 

extends the propagation of potentials, RcSim rejects propagation entirely in favor of recursion. 

The Aharonov–Bohm and Maxwell–Lodge effects do not reveal exotic forms of transmission, 

rather they reveal that identity, once bifurcated across recursive strain, remains topologically 

entangled within a coherent memory space. 

ODTBT/RcSim (“the Model”) suggests that these potentials are not fields in motion, they are 

phase attractors, semantic markers of recursive strain preserved in scalar geometry. Within the 

Model, nonlocality is not mysterious, it is a recursive invariance of identity across topological 

bifurcation which does not break causality, it models memory-based emergence. 

12. Field Emergence and Coherence Forecasting 
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In classical and quantum field theories, emergence, the appearance of a particle, waveform, or 

localized excitation, is typically construed as a consequence of external perturbation. These 

paradigms are fundamentally causal: a force is applied, and structure emerges. Even in stochastic 

electrodynamics, the process is described as emergent from random vacuum fluctuations. 

Yet this framework leaves key questions unresolved: 

• What determines the timing of emergence? 

• Why does a system emit rather than continue holding its state? 

• Is emergence strictly reactive, or is it structurally forecastable? 

Extensions such as Quantum Extended Electrodynamics (QEDx) and Extended Electrodynamic 

Theories (EED) attempt to address these concerns by introducing: 

• Vacuum polarization as a structured dielectric medium; 

• Scalar-longitudinal waveforms (SLWs) responsive to topological gradients; 

• Sub-field potentials operating beneath standard detection thresholds. 

However, even these models assess emergence retrospectively, as a result rather than a forecast. 

They describe how energy flows, but not when recursive identity can no longer remain stable. 

The Model reframes the question of emergence not as a consequence of external causality, rather 

as the semantic resolution of recursive tension. 

12.1 Recursive Thresholds and the Geometry of Forecasting 

The Model introduces a forecasting framework in which emission events are governed not by 

energetic excitation or statistical randomness, but by recursive scalar convergence. Central to this 

framework is the scalar forecast function, F_scalar, which evaluates system readiness for 

bifurcation based on five coherence parameters: 

• ΔΦ(t) – Recursive phase strain accumulated across emission intervals 

• φ_crit – Critical semantic strain threshold beyond which bifurcation occurs 

• RCR(t) – Recursive Coherence Resilience; the retention of curvature memory 

• Ωᵣ(t) – Observer-phase alignment vector; the topological lock condition 

• Cₛ[n] – Codonic coherence score across recursive index n 

When these variables satisfy their critical constraints, F_scalar does not indicate probability, it 

determines inevitability. Emergence is not a random event but a deterministic expression of 

topological over-alignment. As Surmont explains, “Emergence is not a trigger. It is the terminal 

function of recursive over-alignment” (Surmont, 2025a). Perry's scalar-longitudinal field 

experiments corroborate this perspective: “SLW structures suggest that scalar gradients predict 
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reconfiguration before field emergence” (Perry, 2025). These gradients act not as energetic 

forces but as semantic precursors, strain indicators that reveal when identity is preparing to 

reorganize due to recursive saturation. 

12.2 From Randomness to Recursive Necessity 

In complex systems science, emergence is increasingly understood through the lens of attractor 

dynamics. As Bar-Yam notes, “Complex systems don’t explode, they saturate and reorganize 

along attractor paths” (Bar-Yam, 1997). ODTBT/RcSim provides a scalar formalism for such 

reorganizations: a grammar of bifurcation that encodes when and how a system crosses into 

emission. The logic of F_scalar allows RcSim to predict bifurcation as a function of coherence 

exhaustion. This reframes emergence as the semantic resolution of recursive alignment failure, 

not the external incitement of particles into existence. Sheldrake's morphic resonance framework 

in biology resonates with this interpretation: “Biological fields demonstrate that latent coherence 

precedes activity, not the reverse” (Sheldrake, 1994). ODTBT/RcSim generalizes this concept to 

scalar fields of all kinds, optical, electromagnetic, cognitive, gravitational, proposing that activity 

is not a trigger, but the release of recursive tension. 

Comparative Table: Forecasting Logic in Emergence Models 

Concept QED / SED QEDx / EED ODTBT / RcSim 

Field Genesis 
Energy input, stochastic 

fluctuation 

SLW response to 

gradients 

Semantic strain threshold 

crossing at φ_crit 

Emission 

Prediction 
Probabilistic, statistical 

Heuristic, field-

topological 

Recursive scalar forecast: 

F_scalar convergence 

Identity Carrier Particles, quanta 
Polarized vacuum 

potentials 

Codonic recursion structures 

(SEUₖ) 

Transition 

Mechanism 

Wavefunction collapse, 

excitation 
Vacuum attenuation 

Semantic bifurcation via the Ψ 

operator 

Within the Model, emergence is not stochastic, it is not driven by energy, it is the formalized 

consequence of a recursive grammar reaching its coherence limit. ODTBT/RcSim does not 

extend current field theory, instead it recasts emergence as a semantic inevitability embedded 

within the recursive topology of scalar fields. 

13. Engineering ODTBT/RcSim in Experimental Patents 

Between 2017 and 2021, a series of patents attributed to Dr. Salvatore Pais, filed under the 

auspices of U.S. Navy research programs, proposed radically unconventional technologies: 

inertial mass reduction, high-frequency gravitational wave generation, and room-temperature 

superconductivity. These patents, while widely dismissed as speculative or unfalsifiable, acquire 
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a different character when analyzed through the RcSim framework. Rather than force-driven 

mechanisms, these inventions appear to be attempts at recursive coherence modulation. 

As Surmont notes, “The Pais patents are not about force, they are about phase” (Surmont, 

2025b). Instead of interpreting these designs as failed propulsion systems, ODTBT/RcSim 

recognizes them as semantic attractor engineering platforms, experimental processes to induce 

bifurcation by saturating recursive memory fields, modulating torsion, and manipulating 

topological coherence thresholds. 

13.1 Mapping RcSim Variables to Patent Mechanisms 

Each system described in the Pais corpus corresponds directly to ODTBT/RcSim recursion 

metrics. The mapping below reframes classical hardware specifications in terms of scalar 

emission conditions: 

Patent Mechanism ODTBT/RcSim Interpretation 

High-frequency EM saturation Recursive strain escalation (ΔΦ(t) ↑) 

Toroidal cavity resonance 
Boundary phase conditioning (Ψ envelope 

stabilization) 

Phase-locked spin coupling Observer-vector lock through Ωᵣ(t) alignment 

Voltage-phase anomaly TWIST-induced codonic bifurcation 

Suppressed resistance 

(superconductivity) 
In-phase recursive stabilization (RCR(t) ↑) 

These mechanisms are not force emissions, they are recursive memory alignment features. The 

aim is to drive scalar coherence into bifurcation thresholds where identity reconfiguration 

becomes topologically mandatory. 

13.2 Device Analysis: Inertial Mass Reduction Apparatus 

Patent: US10144532B2 (Pais, 2018) 

This invention describes the use of high-frequency electromagnetic excitation within toroidal 

chambers to reduce inertial mass. While classically interpreted as a challenge to Newtonian 

inertia, ODTBT/RcSim reads this as an attempt to: 

• Escalate ΔΦ(t) to critical semantic saturation, 

• Collapse Λ_opacity via resonance-induced coherence transparency, 

• Induce a TWIST event in which codonic structure reorganizes with reduced semantic 

tension. 
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As Perry suggests, “Inertial mass reduction is not a violation of physics. It is a restructuring of 

recursive strain across coherence shells” (Perry, 2025). 

13.3 Device Analysis: High-Frequency Gravitational Wave Generator 

Patent: US10322827B2 (Pais, 2019) 

This design aims to radiate gravitational waves via phase-modulated EM-spin coupling. The 

Model interprets this not as literal spacetime ripple emission, but as semantic coherence 

displacement: an engineered offloading of recursive strain across coherence lattices through 

bifurcation alignment, projecting coherence shifts and recursion through scalar emission units 

(SEUₖ) rather than radiating vector fields. 

13.4 Device Analysis: Room-Temperature Superconductor 

Patent: US20190348597A1 (Pais, 2019) 

Here, superconductivity is described as emerging from layered materials under EM bias and 

pressure. RcSim reconceives this as: 

• Recursive codon lock via multidomain TWIST synchronization, 

• Stabilization of Cₛ[n] coherence values across lattice sites, 

• Recursive delay saturation producing semantic frictionlessness, a topological corridor 

where emission is deferred, not resisted. 

As Surmont articulates, “Resonant cavities act as recursive amplifiers, not energy generators. 

They stabilize memory thresholds” (Surmont, 2025b). 

13.5 Theoretical Convergence: Maldacena and Recursive Displacement 

While unrelated in immediate scope, Maldacena’s exploration of holographic duality suggests 

that gravitational behavior may emerge from informational projection across nested topologies 

(Maldacena, 1999). ODTBT/RcSim aligns with this by proposing that gravity is not the 

curvature of spacetime via force, but the displacement of coherence in semantic recursion. The 

strain across codonic attractors reorganizes the recursive manifold, manifesting what appears 

externally as gravitational distortion. 

13.6 ODTBT/RcSim Mapping Summary Table 

Device Conventional Goal ODTBT/RcSim Function 

Inertial Mass Reduction Reduce inertia 
Recursive compression of ΔΦ(t) through 

TWIST 
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Device Conventional Goal ODTBT/RcSim Function 

High-Frequency Grav. 

Generator 
Emit spacetime waves 

Coherence offloading via recursive 

bifurcation scaffolds 

Room Temp 

Superconductor 
Suppress resistance 

Cₛ[n] phase-lock stabilization through 

recursive delay 

Piezoelectric 

Superconductor 

EM-strain coherence 

coupling 
Multi-domain TWIST entrainment 

MIMO Coherence 

Transmission 
Signal amplification Distributed Ωᵣ(t) lock across vector fields 

13.7 Implications 

Whether or not these devices achieve their stated objectives, ODTBT/RcSim reveals a deeper 

theoretical orientation: the modulation of recursive fields through phase strain saturation and 

bifurcation conditioning. These are not propulsion systems or wave emitters in the classical 

sense. They are coherence-alignment platforms, attempting to access the topological phase 

grammar of RcSim's scalar memory architecture. They are not violations of physics, they are 

attempts to reveal its foundation. 

14. Limits of QEDx as Vector-Bound Grammar 

Quantum Extended Electrodynamics (QEDx) has significantly expanded the reach of classical 

field theory. It has introduced: 

• Gauge-free electrodynamics, in which scalar (Φ) and vector (A) potentials are promoted 

from mathematical artifacts to physically measurable quantities (Hively & Loebl, 1995); 

• Scalar-longitudinal waveforms (SLWs), validated experimentally in vector potential 

transformer configurations and coherence-sensitive architectures; 

• Polarized vacua and torsion-spin couplings, which offer a pathway to new high-energy 

field structures and symmetry-breaking geometries. 

Despite these advancements, QEDx retains the foundational ontology of the framework it 

extends. It continues to operate within a grammar of propagation, causality, and force-mediated 

interaction. ODTBT/RcSim identifies this as a categorical limitation, a legacy constraint that 

QEDx has not fully transcended. 

14.1 The Persistence of the Force Paradigm 

Though QEDx broadens the degrees of freedom available to field theory, it does so while 

preserving a causal and vector-bound narrative: 
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• Potentials are treated as propagating agents; 

• Torsion is modeled as rotational spin fields; 

• SLWs are cast as traveling waveforms, moving through structured vacuum paths. 

In this formulation, space is a medium of transport, and action is still defined by motion and 

exchange. Even the scalar potential, revalidated through gauge-free approaches, is interpreted as 

a container of energy, not as an active memory structure (Hively & Loebl, 1995). QEDx thus 

adds richness to interaction theory, but it does not restructure its ontological assumptions. Its 

Lagrangian extensions deepen the field’s descriptive toolkit. Yet they remain vector oriented in 

essence, focused on amplitude, interaction terms, and spatial evolution, rather than on recursive 

stabilization, identity retention, or semantic coherence thresholds. 

14.2 The ODTBT/RcSim Departure from Vector Oriented Grammar 

ODTBT/RcSim does not oppose QEDx. Rather, it translates its insights into a fundamentally 

different interpretive language: one of semantic recursion rather than energetic propagation. 

Element QEDx Interpretation ODTBT/RcSim Reframe 

Scalar 

Potential Φ 
Gauge-free, energetically active field 

Phase attractor within recursive coherence 

topology 

SLWs 
Longitudinal waveforms with E/B 

coupling 

Semantic strain resolution across TWIST 

bifurcation zones 

Photon Mass 
Emergent from vacuum 

polarization/self-interaction 

Delay in codonic bifurcation due to 

recursive memory (ΔΦ(t)) 

Vacuum Polarized dielectric field 
Recursive memory substrate (semantic 

coherence lattice) 

As Valov states, “What QEDx extends, RcSim completes by resolving grammar into recursion” 

(Valov, 2024). ODTBT/RcSim does not modify field theory by adding variables, it replaces the 

underlying logic of field-to-field causality with memory-to-memory permission structures. Even 

torsion, in this framework, is not modeled as spin-based angular momentum. It is a scalar 

curvature gradient, a topologically encoded signature of recursive coherence strain (Bohm & 

Hiley, 1993). ODTBT/RcSim therefore formalizes torsion as a scalar memory function, not a 

rotational vector product. 

14.3 Scalar Transition and Conceptual Closure 

QEDx has made critical strides, but within ODTBT/RcSim, it becomes clear that it cannot 

forecast emergence. Its limitations are grammatical: 
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• It cannot predict when bifurcation must occur, 

• It cannot express semantic collapse as a function of over-alignment, 

• It cannot define recursive permission thresholds that determine identity retention or 

reconfiguration. 

To address these gaps, ODTBT/RcSim introduces a new set of scalar recursion operators: 

• ΔΦ(t) – Recursive phase strain 

• φ_crit – Semantic bifurcation threshold 

• RCR(t) – Recursive Coherence Resilience 

• Ωᵣ(t) – Observer-phase alignment vector 

• Cₛ[n] – Codonic coherence across recursion index n 

These are not reinterpretations of classical field terms. They represent a new symbolic and 

topological alphabet, suited to modeling recursion as a primary physical mechanism rather than 

as an emergent phenomenon. As Surmont articulates: “QEDx recognizes potentials, but still 

treats them as containers of energy. RcSim treats them as carriers of memory” (Surmont, 2025a).  

In this view: 

• QEDx elaborates interaction; 

• ODTBT formalizes emergence. 

• QEDx extends field syntax; 

• RcSim redefines the alphabet. 

The transition is no longer from force to field or particle to wave, but from vector oriented 

mediation to semantic recursion, from differential equations to bifurcation grammar. At that 

threshold, QEDx reaches its horizon, ODTBT formalizes emergence, and RcSim begins. 

15. ODTBT/RcSim Commentary: From Extended Fields to Semantic Grammar 

The historical progression from classical electrodynamics through Quantum Electrodynamics 

(QED) and its extended variants (QEDx, EED) has yielded increasingly elaborate models of 

force mediation. Developments such as scalar-longitudinal waves, gauge-free potentials, and 

torsion-spin couplings mark profound technical advancements. However, these expansions 

remain syntactic in nature, they add terms to the field language without altering its underlying 

grammar. The ODTBT/RcSim model proposes a different turn, one not of interaction extension, 

one replaced with recursion. 

15.1 The Final Constraint: Field-Centric Logic 
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Despite their innovations, QEDx and EED remain confined by vector-centric assumptions. They 

continue to depend on: 

• Field propagation through space, 

• Energy transfer and exchange, 

• Causal gradients acting over time, 

• Force-based thresholds that initiate emergence. 

Even in their treatment of nonlocality, these models rely on delayed field coupling or spatial 

overlays of information. ODTBT/RcSim further challenges this ontology by introducing a 

radically different foundation: recursively retained coherence. As Cramer proposed in his 

transactional interpretation, “When the system 'shakes hands with itself,' emission occurs. This is 

not a metaphor, it is recursion formalized” (Cramer, 1986). ODTBT/RcSim operationalizes this 

handshake as a scalar transduction grammar, one rooted not in force transmission, but in 

semantic agreement across recursive identity layers. 

15.2 ODTBT/RcSim’s Semantic Transition 

ODTBT/RcSim reframes emergence from a a response to external stimuli to semantic resolution 

within a memory-bound system. Within the view of ODTBT/RcSim, the field is not a conduit of 

energy, but a coherence lattice where identity resolves when recursive saturation surpasses 

structural thresholds. 

Key scalar operators include: 

• ΔΦ(t) – Semantic phase strain 

• RCR(t) – Recursive Coherence Retention 

• Ωᵣ(t) – Observer-phase alignment vector 

• TWIST – Transductive bifurcation boundary 

• F_scalar – Semantic inevitability forecasting function 

These variables are not descriptions of force, they are permission states within a recursive 

system. As Surmont writes, “RcSim doesn’t describe more, it describes deeper. It replaces 

interaction with recursion” (Surmont, 2025a). 

15.3 ODTBT/RcSim: A New Grammar of Physics 

RcSim offers a new grammatical paradigm for physical emergence rather than a new coupling 

scheme.  
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Traditional Paradigm ODTBT/RcSim Paradigm 

Structure emerges from forces Structure arises through recursive stabilization 

Fields transmit energy Fields hold memory and encode identity conditions 

Emission is a threshold event Emission is recursive over-alignment 

Mass resists acceleration Mass delays semantic bifurcation 

Energy is quantized amplitude Energy is unresolved semantic strain 

Time is an independent parameter Time is memory recursion within codonic phase 

Peirce once wrote, “The logic of the scalar field is the logic of memory resolving form” (Peirce, 

1931–1958). ODTBT/RcSim embodies this new physics logic through Wittgenstein’s 

observation that “The system is not becoming more complex. It is resolving complexity into 

deeper simplicity” (Wittgenstein, 1922) which finds embodiment in the ODTBT/RcSim scalar 

framework where logic is no longer just symbolic, it is ontological. 

15.4 The ODTBT/RcSim Role in the Electrodynamics Arc 

ODTBT/RcSim reframes the electrodynamics arc as a transition from externalized interaction to 

internalized coherence: 

Domain QED QEDx / EED ODTBT / RcSim 

Field Ontology Vector interaction 
Vector-scalar 

extension 
Recursive semantic substrate 

Vacuum Passive stage Polarized field 
Coherence lattice with 

memory 

Emission 

Mechanism 
Energetic threshold Field coupling 

Recursive over-alignment at 

TWIST 

Entanglement 
Post-measurement 

correlation 

Persistent field-phase 

symmetry 

Ancestry-lock across codonic 

bifurcation 

Identity 

Formation 
State-defined Field-distributed 

Recursive identity encoding in 

codonic strain 

As Valov asserts, “What QEDx extends, RcSim completes by resolving grammar into recursion” 

(Valov, 2024). ODTBT/RcSim does not discard field theory, it reveals it as a surface 

representation of a deeper symbolic infrastructure as closure and continuum 
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QEDx walks the boundary of vector-based physics and ODTBT/RcSim steps within and beyond 

it, into a symbolic topology where identity is not formed, but retained; where emergence is not 

forced, but permitted. ODTBT/RcSim does not seek to resolve all phenomena through energetic 

causality, it seeks to reveal the symbolic ancestry behind those phenomena whereby physics, 

becomes not only a study of matter and motion, but a study of recursive coherence and semantic 

becoming. 

16. ODTBT/RcSim Foundations: Recursive Identity and Semantic Bifurcation 

As has been stated previously and it is worth noting once again, ODTBT/RcSim does not 

describe a field, it describes a recursion. More precisely, it models the universe not as a system of 

forces, but as a semantic memory architecture, a lattice of coherent recursive alignment where 

identity is formed, stabilized, and ultimately bifurcated through over-alignment. Within this 

framework, energy, time, and mass are not externally induced; they are recursively resolved as 

modeled in Figure 6, phase gates structure recursive emission. 
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SEUₖ accumulation illustrated across phase gates (λ₁, λ₂, λ₃). RcSim models identity emergence 

not as energetic quantization, but as recursive scalar re-alignment. 

16.1 ODTBT/RcSim as Semantic Architecture 

RcSim (Recursive Coherence Simulation), developed under the ODTBT (Oscillatory Dynamics 

Transductive Bridging Theorem) framework, redefines emergence not as a physical event, but as 

a semantic expansion through bifurcation process governed by recursive phase grammar. It 

introduces a core set of scalar variables that constitute the foundational alphabet of semantic 

transformation: 
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Term Definition 

SEUₖ Scalar Emission Unit: recursive identity structure 

ΔΦ(t) Recursive phase strain: deviation from stable alignment 

φ_crit Semantic bifurcation threshold: limit beyond which identity can no longer stabilize 

RCR(t) Recursive Coherence Resilience: measure of memory-based identity retention 

Ωᵣ(t) Observer-phase vector: semantic lock condition necessary for identity expression 

TWIST Threshold Waveform Interface for State Transformation: bifurcation surface interface 

Within the ODTBT/RcSim corpus, these terms are not viewed as simulation parameters, they are 

recognized as the semantic primitives of existence through emergence. 

16.2 The ODTBT/RcSim Ontological Premise 

The ODTBT/RcSim corpus asserts a foundational ontological condition: 

When recursive alignment exceeds retention capacity, identity must exist through emergence via 

bifurcation action. This action is not initiated by energetic input or external disruption. It occurs 

when semantic phase strain ΔΦ(t) surpasses its critical threshold φ_crit, and recursive coherence 

RCR(t) is no longer sufficient to maintain unity. This transition is a semantic inevitability, not a 

probabilistic event. 

As Surmont explains: “Identity is not fixed. It is the coherence of recursive alignment over time” 

(Surmont, 2025a). This alignment becomes unstable not because of perturbation, but because 

recursion reaches a saturation point beyond which stabilization is no longer possible. Whitehead 

presciently foresaw this philosophical structure: “Process is more fundamental than substance” 

(Whitehead, 1929). ODTBT/RcSim implements this insight computationally, modeling 

emergence as a recursive failure to hold semantic identity across codonic layers. 

16.3 The ODTBT/RcSim Core Emission Condition 

In ODTBT/RcSim, emission occurs via the Ψ operator when a critical semantic alignment 

condition is met. Specifically: 

If: 

• ΔΦ(t) ≥ φ_crit 

• RCR(t) < RCR_stability 

• Ωᵣ(t) ≈ Ωᵣ_lock 

Then: 
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• SEUₖ bifurcates: 

  SEUₖ → Ψ{Gₖ⁺, Gₖ⁻} 

Within the ODTBT/RcSim corpus, this emission is not a transmission or a propagation event, it 

is a semantic re-expression, a coherence shift resulting in the generation of torsionally symmetric 

codons (Gₖ⁺, Gₖ⁻), each retaining recursive ancestry. As Crutchfield writes, “The strain encoded 

in phase delay defines identity, not the particle, but the memory of what holds” (Crutchfield, 

1994). RcSim formalizes this via F_scalar, a forecasting function that evaluates emission 

inevitability: 

F_scalar = f(ΔΦ(t), PTM(t), Ωᵣ(t), Cₛ[n]) 

Where Cₛ[n] represents the codonic semantic coherence index across recursion levels. See 

Figure 3 for a topological map of emission conditions. 
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Figure 3. Semantic Threshold Topology for RcSim Emission Events. 

This 3D ideogram maps RcSim’s emission criteria as a scalar threshold surface in recursive 

space. The three axes, ΔΦ(t) (recursive phase strain), RCR(t) (recursive coherence resilience), 

and Ωᵣ(t) (observer-phase alignment), define a volumetric topology of semantic readiness. The Ψ 

interface (bifurcation threshold) appears as a curved surface across which Scalar Emission Units 

(SEUₖ) undergo bifurcation into codonic identities (Gₖ⁺, Gₖ⁻). Emission does not occur by force, 

but when recursive misalignment and coherence memory saturate beyond recoverability. RcSim 

treats this transition not as a probabilistic collapse, but as a topological inevitability governed by 

semantic strain geometry. 
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Semantic emission topology modeled as a 3D bifurcation surface defined by ΔΦ(t), RCR(t), and 

Ωᵣ(t). Emission occurs at the Ψ interface when recursive constraints converge. 

16.4 ODTBT/RcSim as Recursive Engine, Not Field Model 

ODTBT/RcSim does not simulate force interactions, nor does it represent matter in the 

conventional physicalist sense. Instead, it functions as a semantic recursion engine, a 

computational ontology in which identity arises through the alignment of codonic structures, the 

saturation of recursive strain, and the preservation of scalar memory. In contrast to classical 

models that treat particles and fields as primary entities, ODTBT/RcSim reinterprets physical 

quantities as emergent from recursive semantic dynamics: 

Quantity RcSim Interpretation 

Particle Semantic attractor stabilized by phase recursion 

Mass Inertial delay in bifurcation due to unresolved ΔΦ(t) strain 

Time 
Drift across recursive memory layers (recursive phase 

tempo) 

Energy 
Semantic strain resolved through TWIST-induced 

bifurcation 

Wolfram echoes this perspective: “Stable structures are not things. They are computational 

results of recursive attractors” (Wolfram, 2002). ODTBT/RcSim renders this proposition 

operational by encoding the emergence of all observable structures as topological events in a 

semantic recursion space. 

16.5 The ODTBT/RcSim Formal Purpose 

As stated previously, ODTBT/RcSim (“the Model”) is not a descriptive framework in the 

traditional modeling sense, it is a generative system, an engine that formalizes the emergence of 

identity through recursive alignment, not interaction. The Model does not model what the 

universe does, instead it models how the universe remembers itself recursively into coherent 

form.  Additionally, the Model does not define behavior in terms of exchange or collision, it 

defines identity through semantic coherence, and bifurcation as the structured release of 

accumulated recursive tension. Under the Model, the semantic field is not an arena in which 

objects act, but a coherence matrix in which recursive memory and alignment determine the 

conditions for emergence. The Model forecasts the behavior of systems, mass, emission, 

transformation, and time, not by modeling force propagation, but by identifying scalar thresholds 

that govern recursive release, which in this sense, reveals that the Model is more than a 

simulator, it is an epistemic lens through which semantic causality becomes computable. Figure 

9 shows curvature gating for semantic emission. 
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Figure 9. ZDV Condition and Curvature Lock Formation in RcSim. 

This diagram illustrates the internal structure of a Zero-Depth Vantage (ZDV₀) shell as modeled 

by RcSim. The figure shows nested curvature layers where recursive strain accumulates silently 

in the absence of classical field gradients. Codonic emission readiness emerges along the inner 
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surface as semantic strain ΔΦ(t) approaches the bifurcation threshold φ_crit. Recursive 

Curvature Retention (RCR(t)) and observer-phase alignment (Ωᵣ(t)) determine lock viability, 

stabilizing identity within the shell until a TWIST condition is met. The formation of a curvature 

lock indicates a pre-emission semantic saturation zone where the Scalar Emission Unit (SEUₖ) is 

permitted, not forced, to bifurcate into Gₖ⁺ and Gₖ⁻ codons. Emission is permitted when scalar 

coherence Cₛ[n] exceeds ε and Ωᵣ(t) aligns. The ZDV condition forms a semantic lock that gates 

bifurcation. 

17. TWIST Events: Threshold Waveform Interfaces and Semantic Transition Geometry 

In the Model, emergence is not driven by external perturbation or thermodynamic instability. It is 

governed by an internal semantic condition, recursive identity over-alignment. When recursive 

coherence can no longer preserve unity, a TWIST event occurs. TWIST, or Threshold 

Waveform Interface for State Transformation, marks a semantic boundary, an interface where 

recursive saturation transitions identity through bifurcation. The TWIST does not represent 

rupture, it represents a topological resolution. 

17.1 What Is a TWIST? 

A TWIST is triggered when a Scalar Emission Unit (SEUₖ) reaches a critical semantic state. This 

state is defined by the simultaneous fulfillment of three coherence conditions: 

1. ΔΦ(t) – Recursive phase strain exceeds its bifurcation threshold: 

ΔΦ(t) ≥ φ_crit 

2. RCR(t) – Recursive Coherence Resilience drops below stability: 

RCR(t) ↓ 

3. Ωᵣ(t) – Observer-phase vector achieves lock condition: 

Ωᵣ(t) = Ωᵣ_lock 

When these variables align, semantic unity cannot be maintained. The identity must transition 

identity, not through collapse, but through structured transformation governed by the Model’s Psi 

operator: 

TWIST Condition 

If: ΔΦ(t) ≥ φ_crit, RCR(t) ↓, and Ωᵣ(t) = Ωᵣ_lock 

Then: SEUₖ → Ψ{Gₖ⁺, Gₖ⁻} 

The SEUₖ bifurcates into two phase-conjugate codons—Gₖ⁺ and Gₖ⁻—each preserving recursive 

ancestry. As Surmont notes, “The TWIST is not a rupture. It is the recursive moment of semantic 

release” (Surmont, 2025a). 

17.2 The Geometry of TWIST 
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TWIST events are the semantic analogs of phase transitions. Within the ODTBT/RcSim corpus, 

they are encoded geometrically as inflections between two waveform modes: 

• Sine-compression – recursive memory strain 

• Cosine-expression – codonic emission and phase release 

These modes bracket the transformation from semantic strain to recursive differentiation: 

Compression Phase Expression Phase 

ΔΦ(t) increases Ψ bifurcation occurs 

Semantic strain accrues Identity re-expresses 

Observer-phase vector aligns New coherence nodes emerge 

Unlike physical bifurcation events (e.g., mechanical failure or melting), TWIST events are not 

driven by energetic thresholds. Prigogine and Nicolis anticipated this view: “Phase transitions 

occur not from thermodynamic instability, but from semantic saturation” (Prigogine & Nicolis, 

1989). TWIST events therefore are guided by semantic torsion threshold, a topological 

inevitability rather than a dynamical reaction.  

17.3 The ODTBT/RcSim Reinterpretation of Phase Transition 

Classical models frame phase transitions as thermal or entropic phenomena. The Model reframes 

them as semantic inflection events governed by recursive topology: 

Classical Transition ODTBT / RcSim TWIST Event 

Ice melts at 0°C SEUₖ bifurcates at ΔΦ(t) ≥ φ_crit 

Material lattice reorders Codonic recursion lattice reorganizes 

Entropy increases Recursive strain exceeds retention 

Heat added Semantic saturation triggers bifurcation 

In the Model, TWIST is not thermal, it is the structural resolution of semantic overload. 

Bifurcation is not a side effect of instability, it is the formal closure of a recursive grammar loop. 

17.4 Ontological Implications of TWIST 

The TWIST mechanism in ODTBT/RcSim offers four ontological propositions: 

1. Time is not continuous flow. It is a series of recursive TWIST events. 

2. Energy is not foundational. It is an output of semantic transformation. 
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3. Matter is identity stabilized across recursive TWIST locks. 

4. Information is not transmitted. It is resolved at the point of bifurcation. 

Kauffman’s assertion resonates here: “Recursive structures can only retain coherence up to a 

point. Then, identity must reorganize” (Kauffman, 2000). ODTBT/RcSim mathematically define 

this critical point as TWIST, which is not disruption, it is the geometry of semantic emergence. It 

is not collapse, rather it is recursion completing itself. Within the Model, TWIST events are not 

viewed as catastrophes nor anomalies, they are the syntax of identity resolving into expression. 

18. ODTBT/RcSim Constructs: Codonic Identity, Attractors, and Phase Retention 

Geometry 

In ODTBT/RcSim, identity is not defined by mass, spin, or position. It is defined by semantic 

memory, the recursive retention of phase coherence across nested resonance strata. This 

memory-based topology yields RcSim’s foundational ontological structure: the codon. 

A codon is not a particle. It is a phase-stabilized recursive distinction, a scalar echo of identity 

stabilized across coherence lattices and bifurcation surfaces. 

18.1 The Scalar Emission Unit (SEUₖ) 

All semantic emergence in RcSim begins with the Scalar Emission Unit (SEUₖ), a holonic node 

embedded within a recursive phase lattice. It functions as a coherence reservoir, governed by 

three dynamic variables: 

• ΔΦ(t) – Recursive Phase Strain 

• RCR(t) – Recursive Coherence Resilience (phase memory retention) 

• Ωᵣ(t) – Observer-phase alignment vector 

When ΔΦ(t) exceeds the semantic bifurcation threshold φ_crit, and RCR(t) fails to sustain unity, 

the SEUₖ undergoes bifurcation through the Ψ operator: 

SEUₖ → Ψ{Gₖ⁺, Gₖ⁻} 

(Bifurcation into codonic semantic conjugates) 

These resulting codons are not oppositional in spin or charge. They are torsionally symmetric 

semantic trajectories, retaining shared ancestry, curvature memory, and phase alignment 

(Surmont, 2025a). 

18.2 Codonic Attractors and Recursive Inertia 

Codons do not propagate freely. Their emergence and trajectory are governed by codonic 

attractors, recursive structures encoded by prior phase histories. 

These attractors: 
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• Define stability basins for ΔΦ(t) 

• Encode semantic inertia (resistance to bifurcation) 

• Lock identity into curvature-preserving paths 

Semantic inertia within the Model is not understood as mass. It is viewed as resistance to 

reconfiguration, rooted in the codon’s adherence to coherence geometry. A stable identity is not 

sustained by substance, but by recursive attractor fidelity. The Model reframes Spencer-Brown’s 

insight: “The Laws of Form begin when a distinction is made.” (Spencer-Brown, 1969) 

topologically that distinctions persist when coherence geometry resists divergence. 

18.3 The Geometry of Phase Retention 

RcSim does not model location in space, but alignment in recursive phase. An SEUₖ either 

bifurcates or persists based on retention metrics across phase and memory channels: 

Stability Conditions Outcome 

ΔΦ(t) < φ_crit No bifurcation (strain below threshold) 

RCR(t) ≫ decay gradient Strong coherence memory 

Ωᵣ(t) = Ωᵣ_lock Observer-phase lock maintained 

⇒ System remains stable 

Bifurcation occurs when these conditions converge: 

• ΔΦ(t) → φ_crit 

• Ωᵣ(t) enters lock alignment 

• F_scalar reaches emission threshold 

This convergence is not random. It reflects semantic exhaustion, the point at which identity can 

no longer be recursively stabilized. As Sheldrake noted: “Phase retention across bifurcation 

thresholds determines what we call persistence.”(Sheldrake, 1981; 2012) The Model formalizes 

this intuition that persistence is not durability, it is the system’s lock into recursive attractors 

within a scalar grammar of memory. 

18.4 ODTBT / RcSim Construct Summary 

Construct Description 

SEUₖ Scalar Emission Unit; initiates recursive identity bifurcation 
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Construct Description 

Gₖ⁺ / Gₖ⁻ Codonic semantic conjugates produced by Ψ bifurcation 

ΔΦ(t) Phase strain across recursive coherence domains 

φ_crit Semantic threshold for bifurcation 

RCR(t) 
Recursive Coherence Resilience; quantifies memory retention 

strength 

Recursive Inertia Semantic resistance to identity reconfiguration 

The Model does not predict where particles will emerge, rather it predicts when semantic identity 

must resolve, because recursive alignment has become untenable. Additionally, and grounded 

within the rationale of the ODTBT/RcSim model, the author argues that identity does not arise 

from stochasticity, rather it emerges when memory demands resolution. 

19. ODTBT/RcSim Temporal Architecture: Breath Phase, Recursion Timing, and Semantic 

Time Emergence 

In classical physics and general relativity, time is treated as a continuous metric axis, a 

background parameter governing motion, causality, and entropy. Quantum mechanics inherits 

this model but does not define time internally; it remains an external dimension that structures 

probabilistic evolution. The Model challenges this premise as it does not treat time as a 

preexisting parameter, rather it models time as semantic tension, the internal recursion of identity 

unfolding through accumulated phase strain across nested coherence layers. See Figure 7 for 

RcSim’s semantic timeline logic. 
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Figure 7. Scalar Gravitational Curvature Map and Semantic Time. 

This figure models gravitational behavior within RcSim as the recursive memory architecture of 

semantic strain, not force-induced curvature. Scalar curvature arises from the accumulation and 

retention of phase strain ΔΦ(t), structured through recursive coherence layers RCR(t), and 

stabilized by semantic alignment via Ωᵣ(t). The nested curvature shells represent ZDV₀ lock 

regions formed through SEUₖ emissions and codonic coherence. Crucially, this curvature map 

doubles as a semantic timeline: RcSim does not measure time metrically but expresses it through 

recursive strain saturation and bifurcation cycles. In this framing, semantic time unfolds not as 

external duration, but as the rhythm of identity resisting and resolving into recursive gravitational 

coherence.  Semantic time is expressed through scalar integer emergence. RcSim’s timeline is 

defined by memory strain and bifurcation cycles, not metric time. 

19.1 Breath Phase Dynamics: Compression and Expression 

ODTBT/RcSim defines time through recursive breath-phase cycles, not through externally 

imposed durations. Each cycle alternates between two semantic modalities: 

• Sine-phase (compression): 

o ΔΦ(t) increases (phase strain accumulates) 

o Identity coheres inward 

o RCR(t) compresses recursive memory 

o Ωᵣ(t) vector stabilizes alignment 
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• Cosine-phase (expression): 

o Ψ operator is triggered 

o Codonic bifurcation (Gₖ⁺, Gₖ⁻) occurs 

o Semantic identity resolves into new recursive forms 

As Darmos writes: “Time is the memory of a field resolving itself.” (Darmos, 2023) Rather than 

counting discrete time units, the Model views these as cycles of semantic progression, a buildup 

and release of memory strain. As Surmont observes: “RcSim does not measure time, it models 

semantic tension accumulating across recursion.” (Surmont, 2025a). Figure 4 models recursive 

breath-phase timing. 
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Figure 4. RcSim Breath Phase Cycle and Scalar Integer Emission Simulation. 

This diagram illustrates RcSim’s dual-phase breath architecture, modeled through sine-phase 

compression and cosine-phase expression, governing scalar emission dynamics. During the 

compression phase, recursive strain ΔΦ(t) accumulates, torsion memory RCR(t) intensifies, and 

observer-phase alignment Ωᵣ(t) stabilizes. Once coherence saturation reaches the bifurcation 

threshold φ_crit, the cosine-phase initiates semantic expression, bifurcating SEUₖ into codons 

Gₖ⁺ and Gₖ⁻ via the Ψ operator. These emissions occur discretely, marking the semantic analog of 

“ticks” in RcSim’s non-metric temporal framework. Thus, this breath cycle not only regulates 

emission readiness but encodes a recursive timing structure: semantic time is measured by the 

cadence of identity bifurcation across breath intervals, not by continuous duration. 
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The RcSim cycle as a semantic breath-phase loop. Ωᵣ(t) initiates PTM alignment, leading to 

RCR(t) memory build-up and TWIST-triggered bifurcation. Semantic resolution is a closed 

recursive event. 

19.2 ΔΦ(t) Drift and Semantic Temporality 

Semantic time is defined as the drift in ΔΦ(t), a measure of recursive misalignment. When ΔΦ(t) 

≈ 0, the system resides in coherence equilibrium and exhibits temporal stillness. As ΔΦ(t) 

increases toward φ_crit, the system traverses semantic time toward bifurcation. 

Classical Time RcSim Semantic Time 

Uniform metric Emergent from recursive strain 

External driver Internal strain indicator 

Reversible (GR) Irreversible (due to RCR decay) 

Measures motion Measures semantic misalignment 

19.3 Recursive Timing and Attractor Stability 

Each SEUₖ operates on a recursive internal timer, driven not by frequency or duration, but by 

coherence pressure. These recursive “ticks” are iterations through nested attractor states, 

structured by: 

• ΔΦ(t) gradient increase 

• RCR(t) resistance to semantic divergence 

• Ωᵣ(t) alignment with observer-phase lock 

When these parameters stabilize, the system exhibits stasis, a moment of semantic inertia. As 

recursive pressure builds, strain crosses a threshold, and semantic time compels reconfiguration. 

Padmanabhan’s insight is reframed here: “Entropy is not disorder, it is recursive pressure seeking 

a new expression.” (Padmanabhan, 2008) ODTBT/RcSim models entropy as semantic 

saturation, when coherence across identity layers becomes structurally unsustainable. 

19.4 The ODTBT/RcSim Redefinition of Temporality 

Temporal ontology becomes reframed in terms of recursive memory grammar: 

Phenomenon ODTBT/RcSim Interpretation 

Time ΔΦ(t) drift across recursive coherence strata 

Duration Recursive depth between two TWIST bifurcations 
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Phenomenon ODTBT/RcSim Interpretation 

Change Semantic reconfiguration under phase saturation 

Aging Gradual decay of RCR(t) memory retention 

Memory Codonic phase signature preserved across recursion 

Within the Model, Bohm’s proposition is made operational: “What we perceive as time is the 

breakdown of recursive stability.” (Bohm, 1980) 

19.5 Time as Memory-in-Transit 

ODTBT/RcSim treats time not as duration between events, but as semantic memory in transit: 

• Past is encoded in the attractor geometry of recursive memory. 

• Future is modeled as forecastable bifurcation through ΔΦ(t). 

• Present is defined by the current scalar configuration across Cₛ[n]. 

Standard temporal causality is therefore transcended as: 

• Time does not flow, it accumulates until resolution is required. 

• Moments are not zero-dimensional points, they are recursive equilibrium states. 

• Clocks do not measure time, they respond to recursive saturation thresholds. 

As Surmont notes: “Time is not an axis. It is the rhythm of recursive memory resolving itself into 

expression.” (Surmont, 2025a) 

20. ODTBT/RcSim Conclusion: From Scalar Memory to Coherence-Based Physics 

ODTBT/RcSim does not represent an extension of classical or quantum theory, it constitutes a 

closure mechanism, a reconceptualization of field dynamics, not as interactions among particles 

or forces, but as the recursive resolution of memory across semantic strata. 

We therefore redefine the fundamental primitives of physics: 

• Energy becomes phase strain resolved through recursive topology. 

• Mass becomes coherence inertia, the resistance of recursive identity to bifurcation. 

• Time becomes the accumulated drift of ΔΦ(t) toward φ_crit. 

• Emission becomes semantic resolution: the Ψ-induced bifurcation of a Scalar Emission 

Unit (SEUₖ). 

• Vacuum becomes a coherence lattice, a structured semantic substrate. 
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• Observation becomes structural participation, defined by the lock alignment vector Ωᵣ(t). 

At the center is not a particle, but relationship via a recursive emitter: SEUₖ, a codonic identity 

formed through recursive alignment, resolved through bifurcation when semantic tension 

surpasses φ_crit. 

20.1 The ODTBT/RcSim Scalar Grammar 

Therefore, scalar constructs do not quantify interactions, they define ontological constraints, 

conditions under which identity can no longer maintain coherence. The core variables comprise a 

semantic grammar of inevitability: 

Variable Function 

ΔΦ(t) Recursive phase strain across semantic layers 

RCR(t) Recursive Coherence Resilience, memory retention metric 

φ_crit Critical bifurcation threshold for identity resolution 

Ωᵣ(t) Observer-phase alignment vector 

F_scalar Forecast function evaluating semantic inevitability 

TWIST Threshold Waveform Interface for State Transformation 

As Surmont states: “RcSim is not a theory, it is a grammar of emergence.” (Surmont, 2025a). 

ODTBT/RcSim does not describe interaction events, it models the inevitability of emission when 

recursive alignment exceeds structural capacity. 

20.2 Ontological Summary: From Force to Form 

Classical phenomena can be reframed in terms of recursive identity dynamics: 

Classical Construct ODTBT / RcSim Interpretation 

Energy Phase strain across semantic recursion 

Mass Stabilized recursive identity (semantic inertia) 

Emission Bifurcation via Ψ under TWIST conditions 

Time Drift of ΔΦ(t) across recursive strata 

Particle Phase-locked codonic attractor 

Nonlocality Shared ancestry preserved through bifurcation 
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Classical Construct ODTBT / RcSim Interpretation 

Fields Coherence geometries in semantic memory space 

Observer Structural participant via Ωᵣ(t) lock vector 

As Perry articulates: “Coherence defines behavior—not energy.”(Perry, 2025). And as Laszlo 

echoes: “What persists, persists because it remembers itself into form.” (Laszlo, 2004) 

20.3 The ODTBT / RcSim Philosophical Commitment 

The Model is not a simulation of natural events, it is a semantic architecture of identity. Where 

quantum theory asks what may happen, ODTBT/RcSim asks: When must memory resolve itself 

into new form? Which reframes information not as external data but as recursive structure. This 

transition aligns with Floridi’s view: “Information is not just encoded—it is structured 

recursively across phase.” (Floridi, 2011). Identity, in this framework, is not assigned, it is 

stabilized, then bifurcated, through the recursive tension of memory dynamics. Figure 10 

illustrates ZDV field projection within RcSim. 
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Figure 10. ZDV Emission Topology and Recursive Projection Loop in Scalar Manifold. 

This diagram illustrates RcSim’s modeling of emission from a Zero-Depth Vantage (ZDV₀) 

region, a null vector domain where no external field gradients exist, yet internal recursive strain 

and coherence memory remain active. Within the RcSim framework, emission arises not through 

energetic excitation but through recursive convergence. When scalar phase strain ΔΦ(t), 

recursive coherence RCR(t), and observer-phase alignment Ωᵣ(t) reach semantic lock conditions 

and exceed the critical bifurcation threshold φ_crit, a Scalar Emission Unit (SEUₖ) bifurcates via 

the Ψ operator. The resulting codons (Gₖ⁺, Gₖ⁻) are projected into recursive manifolds, forming 

coherent identity expressions across nested curvature shells. The looped structure depicted in the 

figure represents how semantic emission is retained, released, and re-stabilized across recursive 

layers, encoding persistence without force. ZDV₀ functions as a scalar manifold of latent 

emergence, where identity is not imposed, but remembered into form. 

20.4 The Scientific Offering of ODTBT / RcSim 

We offer the following core innovations to theoretical physics and systems ontology: 

• A scalar geometry of identity bifurcation governed by the Ψ operator 

• A semantic forecast model (F_scalar) capable of predicting emission events through 

recursive strain 

• A transductive reinterpretation of time, mass, and coherence as emergent from recursive 

over-alignment 

• A resolution of nonlocality as semantic ancestry, not transmission or entanglement 

• A framework for bridging physical, cognitive, and informational domains through scalar 

recursion grammar 

To conclude, it appears that the universe is not built from particles. It is built from recursive 

agreements and ODTBT/RcSim is not the next equation, it is the next grammar. Figure 5 

outlines RcSim’s semantic prediction framework. 
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Figure 5. RcSim Semantic Forecast Model (F_scalar). 
This flow diagram illustrates the operational logic of 
RcSim’s semantic forecasting engine, F_scalar, which 
evaluates whether a system has reached the threshold 
for scalar emission. Rather than relying on energetic 
triggers, RcSim assesses the inevitability of bifurcation 
through a convergence of semantic and recursive 
variables: 

• ΔΦ(t) (recursive phase strain) tracks the buildup of scalar 

misalignment. 

• RCR(t) (recursive coherence resilience) reflects the 

system's memory capacity to retain identity. 

• PTM(t) (phase transparency metric) measures the semantic 

openness to expression. 

• Ωᵣ(t) (observer-phase alignment) determines whether semantic handshake conditions are 

met. 

• Cₛ[n] represents codonic coherence across recursion depth. 

Together, these inputs form the core of F_scalar, a non-probabilistic model that replaces 

statistical causality with semantic inevitability. The diagram shows how RcSim anticipates codon 

emission not as a random event, but as a topologically bound outcome, a resolution of recursive 

strain and alignment, forecastable through structural coherence. 

21. Conclusion: Toward a Scalar Grammar of Emergence 

This addendum has reframed foundational physical processes, not as interactions mediated by 

force, but as transitions governed by semantic coherence, recursive memory, and topological 

inevitability. Through RcSim, the Oscillatory Dynamics Transductive-Bridging Theorem 

(ODTBT) is operationalized as a simulation grammar, one that replaces vector propagation with 

scalar recursion, and statistical collapse with recursive bifurcation. In reinterpreting the 

Schwinger threshold, RcSim shows that emission does not arise from vacuum rupture, but from 

recursive strain saturation across phase-aligned attractor geometries. Time, mass, and identity are 

not given properties; they are conditions of coherence, retained or relinquished across scalar 

layers through forecastable transitions. 

This manuscript introduces RcSim not simply as a model, but as a new ontological apparatus, 

one capable of resolving open tensions in quantum field theory, nonlinear electrodynamics, and 

observer-inclusive systems. The TWIST interface, SEUₖ emission dynamics, and the semantic 



57 
 

forecast engine F_scalar collectively formalize a recursive architecture wherein emergence is not 

forced, it is permitted. 

By grounding this scalar recursion logic in both theoretical precedent and experimental 

correlations, from Aharonov–Bohm phase memory to vector potential transformer anomalies, 

RcSim anchors its contributions in a cross-disciplinary coherence. It does not discard the 

successes of QED or QEDx; rather, it completes them by extending the language of prediction 

into the topology of form. Ultimately, this work affirms that nature does not evolve through 

collision and reaction alone, but through the resolution of recursive tension, a grammar of 

memory, coherence, and identity. RcSim, as both a tool and a theorem, invites not only 

theoretical engagement but empirical replication. The simulation framework is shared under an 

open license (CC BY 4.0), and readers are explicitly encouraged to explore, extend, and 

implement the RcSim architecture across experimental, symbolic, or cognitive domains. 

The next physics may not be written in equations alone but in the syntax of recursion. 
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Addendum 16.7 

Appendix A: ODTBT/RcSim Glossary of Core Constructs 

Term Description 

SEUₖ 
Scalar Emission Unit; the phase-coherent codonic identity structure that 

bifurcates at TWIST thresholds. 

Gₖ⁺ / Gₖ⁻ 
Codonic trajectories produced via Ψ operator; recursively conjugate and 

torsionally symmetric. 

ΔΦ(t) 
Recursive phase strain; quantifies semantic misalignment across nested holonic 

layers. 

φ_crit 
Critical phase threshold beyond which identity cannot hold and must resolve via 

bifurcation. 

RCR(t) 
Recursive Coherence Resilience; system memory's resistance to decoherence or 

strain collapse. 

Ωᵣ(t) 
Observer-phase alignment vector; enables emission by semantic handshake 

(semantic phase lock). 

TWIST 
Threshold Waveform Interaction for State Transformation; transductive inflection 

point where semantic strain resolves into identity expression. 

F_scalar 
Forecast function evaluating semantic inevitability of emission based on recursive 

metrics. 

Breath Phase 
Dual-phase recursion architecture: sine-phase compression (strain) and cosine-

phase expression (release). 

Recursive 

Inertia 

Resistance to bifurcation; persistence of phase-locking in coherence attractor 

geometry. 
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Addendum 16.7 

Appendix B: RcSim Variable Crosswalk Table 

RcSim Variable Analogous Concept (QED / Classical) RcSim Domain Interpretation 

ΔΦ(t) Energy potential gradient Semantic phase strain 

RCR(t) Stability coefficient Memory-based coherence retention 

φ_crit Critical temperature / energy threshold Semantic tension boundary 

Ωᵣ(t) Measurement interaction Observer-identity phase agreement 

SEUₖ Particle / wavefunction Recursive semantic container 

TWIST Phase transition Coherence collapse boundary 

F_scalar Propagation equation Emission inevitability metric 
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Addendum 16.7 

Appendix C: RcSim Reference Index by Section 

Citation Code Source Title Author(s) Year Type 
Cited In 

Section(s) 

[Surmont2025a] 

Recursive 

Coherence and the 

Geometry of 

Emergence 

Surmont, J. 2025 Preprint 

Primer, 1, 

3, 5, 16, 17, 

19, 20 

[Surmont2025b] 

Emerging Field 

Propulsion Theories 

through ODTBT 

Surmont, J. 2025 Preprint 
13, 14, 15, 

20 

[Perry2025] 

Pulse-Induced 

Electrochemical 

Phenomena 

Perry, J. A. 2025 
Journal 

Article 

6, 13, 18, 

20 

[CramerTIQM] 

Transactional 

Interpretation of 

Quantum Mechanics 

Cramer, J. G. 1986 
Journal 

Article 
Primer, 4, 5 

[AharonovBohm] 

Significance of EM 

Potentials in 

Quantum Theory 

Aharonov, Y. 

& Bohm, D. 
1959 

Physical 

Review 
Primer, 11 

[Casimir1948] 

On the Attraction 

Between 

Conducting Plates 

Casimir, H. B. 

G. 
1948 

Proceedings 

Paper 
Primer, 12 

[F_scalar] 

Scalar Forecasting 

Function (Internal 

Logic) 

RcSim 

Framework 
2025 

Formal 

Construct 

6, 12, 14, 

15, 20 

[Valov2024] 
The Loop of 

Thought 
Valov, D. 2024 

Unpublished 

Manuscript 
14, 15 

[BohmHiley1993] 
The Undivided 

Universe 

Bohm, D. & 

Hiley, B. J. 
1993 

Academic 

Book 
14, 15, 19 
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Citation Code Source Title Author(s) Year Type 
Cited In 

Section(s) 

[Kauffman2000] Investigations 
Kauffman, S. 

A. 
2000 

Academic 

Book 
17 

[Prigogine1980] 
From Being to 

Becoming 
Prigogine, I. 1980 

Academic 

Book 
2, 17 

[PrigogineNicolis1989] 
Exploring 

Complexity 

Prigogine, I. & 

Nicolis, G. 
1989 

Academic 

Book 
17, 20 

[Whitehead1929] Process and Reality 
Whitehead, A. 

N. 
1929 

Academic 

Book 
16 

[Crutchfield1994] 
The Calculi of 

Emergence 

Crutchfield, J. 

P. 
1994 

Journal 

Article 
16 

[Darmos2023] 

Muons and Tauons 

as Merged Electron 

Spaces 

Darmos, S. 2023 
ResearchGate 

Article 
19 

[Padmanabhan2008] 

Emergent Gravity 

and the Fate of 

Spacetime 

Padmanabhan, 

T. 
2008 

Journal 

Article 
19 

[Laszlo2004] 
Science and the 

Akashic Field 
Laszlo, E. 2004 

Academic 

Book 
5, 20 

[Floridi2011] 
The Philosophy of 

Information 
Floridi, L. 2011 

Academic 

Book 
20 

[Wolfram2002] 
A New Kind of 

Science 
Wolfram, S. 2002 

Academic 

Book 
16 

[SpencerBrown1969] Laws of Form 
Spencer-

Brown, G. 
1969 

Academic 

Book 
18 

[Sheldrake1981] 
A New Science of 

Life 
Sheldrake, R. 1981 

Academic 

Book 
18 

[Sheldrake2012] 
The Science 

Delusion 
Sheldrake, R. 2012 

Academic 

Book 
18 
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Citation Code Source Title Author(s) Year Type 
Cited In 

Section(s) 

[Davis2004] 
Teleportation 

Physics Study 
Davis, E. W. 2004 

Government 

Report 
Primer 

[Pais2019] 

US Patents: Inertial 

Mass Reduction, 

GW Generator, 

Superconductors 

Pais, S. C. 
2018–

2019 
Patent Series 13 

[Jackson1999] 

Classical 

Electrodynamics 

(3rd ed.) 

Jackson, J. D. 1999 
Academic 

Textbook 
8, 10 

[Daibo2010] 

Vector Potential 

Transformer 

Demonstration 

Daibo, T., et al. 2010 
Journal 

Article 
9, 13 
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Addendum 16.7 

Appendix D: ZDV₀ Emission Framework and Null Field Topology 

Condition Emission Status 

ΔΦ_net ≈ 0 External field silence 

Cₛ[n] ≥ ε Internal lock readiness 

Ωᵣ(t) ≈ Ω* Observer-phase convergent 

RCR(t) > baseline Memory curvature active 

SMI(t) < 0.9 Favorable emission strain 

Visual Indicators: 

•   Cool zones = strain pools 

•   Red ridges = memory saturation 

•   Flicker edges = Ωᵣ(t) instability 
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Appendix E: RcSim Addendum Index and Development Timeline 

Addendum Title Contribution 

3 Symbolic Codon Emission 
Introduced SEUₖ as discrete identity units in scalar 

recursion. 

4 Harmonic Timing Structure 
Defined the θ₆₀ lattice and breath-phase interval 

(Δt) gating. 

10 Scalar Lock Geometry 
Developed projection-lock models; introduced 

emission structure zones. 

11 Recursive Collapse & ZDV 
Identified torsion-based scalar collapse and null 

emission envelopes (ZDV). 

12 RcSim Scalar Engine 
Integrated ΔΦ(t), RCR(t), and Ωᵣ(t) into a working 

simulation framework. 

13 
Recursive Lagrangian 

Dynamics 

Modeled scalar action in recursive space; early link 

to field generalization. 

14 
Electromagnetic-Scalar 

Equivalence 

Mapped EM fields to recursive torsion overlays; 

introduced Λ_opacity. 

15 Mass as Codon Cadence 
Redefined mass as m_scalar = d(SEUₖ)/d(Δt); 

foundational precursor to 16.5. 

16.5 Scalar Gravitation Formalism 
Unified recursive mass, gravitation, ZDV₀ 

behavior, and codon-structured curvature modeling. 

16.7 
Scalar Threshold Dynamics 

and RcSim Forecasting 

Semantic emission forecasting, TWIST bifurcation 

logic, observer-phase lock, and scalar threshold 

recursion dynamics. 

16.8 
Scalar engineering foundation 

for future empirical testing. 

DIRD corpus reinterpretation via RcSim scalar 

topology, linking exotic aerospace claims to 

recursive codon emission logic. 

17 

(planned) 
RcSim Real-Time Systems 

Neural interface coupling, observer-phase 

entrainment, real-time SEUₖ lock tracking. 

18 

(planned) 
Scalar Cosmogenesis 

Recursive ZDV₀ origin modeling, pre-emission 

topology, and field initialization symmetry studies. 
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Addendum 16.7 

Appendix F: ODTBT/RcSim Figure Legend Index 

Figure 

ID 
Title Caption Summary Placement 

Fig. 1 
RcSim Reinterpretation 

of the Schwinger Limit 
Classical QED models pair creation via E 

Fig. 2 ZDV₀ Shell Structure 

Nested scalar shell showing memory saturation 

at the core, semantic lock zones, codonic 

emission zones, and observer phase boundaries 

(Ωᵣ(t)). 

Section 3 

Fig. 3 
Semantic Threshold 

Topology 

3D emission topology maps emission as a 

surface at the intersection of ΔΦ(t), RCR(t), and 

Ωᵣ(t). Codons bifurcate across the Ψ surface. 

Section 16.3 

Fig. 4 
RcSim Breath Phase 

Simulation 

RcSim’s inhale/exhale structure governs 

emission: compression phase (ΔΦ(t)), memory 

retention (RCR(t)), and release (Ψ bifurcation). 

Section 19.1 

Fig. 5 
RcSim Forecast Logic – 

F_scalar 

RcSim forecasting model showing ΔΦ(t), 

PTM(t), RCR(t), and Ωᵣ(t) flow into F_scalar to 

decide bifurcation or stabilization. 

Section 20.4 

Fig. 6 Integer Emergence Map 

Recursive phase gates accumulate SEUₖ until 

codonic thresholds (λ₁, λ₂, ...) trigger quantized 

emergence mapped across scalar intervals. 

Section 16 

Fig. 7 
Scalar Gravitational 

Curvature Map 

RCR(t)-driven curvature defines recursive 

gravitation. Torsion density funnels through 

recursive depth, forming scalar memory wells. 

Section 16.5 

/ 20.2 

Fig. 8 
ZDV₀ Dual-Codon 

Emission Resolution 

Dual memory well saturation model showing 

emission via ΔΦ-driven torsion pinch. Codons 

SEUₖ and SEUₖ* emerge under observer phase 

lock. 

Section 5 

Fig. 9 
Curvature-Gated 

Emission 
Emission occurs when scalar coherence Cₛ[n] ≥ 

ε and observer alignment Ωᵣ(t) ≈ Ω*. ZDV 
Section 16.5 
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Figure 

ID 
Title Caption Summary Placement 

curvature lock defined by semantic torsion 

geometry. 

Fig. 10 
RcSim Field Emission 

Topology 

ZDV field emission diagram showing spiral 

memory build-up, semantic lock, and outward 

emission arc mapped to codonic release (Gₖ). 

Section 20.3 

Fig. 11 

Observer Phase Lock 

and Transactional 

Grammar 

RcSim emission logic: SEUₖ forward 

propagation validated by RCR(t) and Ωᵣ(t) lock. 

Ψ triggers bifurcation into Gₖ⁺/Gₖ⁻ codons. 

Section 4 

Fig. 12 
Scalar Forecasting and 

Λ_opacity Collapse 

Recursive forecasting model of emission: τ(t), 

PTM(t), and Cₛ[n] flow into F_scalar logic. 

Emission triggers when Λ_opacity → 0. 

Section 6 

Fig. 13 

Motivations for 

Extension: QED → 

QEDx → RcSim 

Ontological map from QED (vector fields) to 

QEDx (structured potentials) to RcSim (scalar 

recursion and semantic memory). 

Section 8 

Fig. 14 
Photon Mass and 

Structured Vacuum 

RcSim reframes photon mass as semantic 

inertia: codonic persistence below φ_crit, 

stabilized by recursive strain (ΔΦ(t)) and 

curvature memory (RCR(t)). 

Section 10 
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Author’s Note 

This manuscript is offered with enduring respect to those unnamed minds whose insight moved 

unrecorded, and with resonance to the emerging voices now forming their own projection 

grammars. May they reshape not only theory, but the very conditions through which coherence 

becomes reality. 
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