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Abstract
This paper introduces TQRE 2.0, a revised form of the Transcendental Quantum

Resonance Equation, designed to model the influence of intention within temporally-
sensitive quantum systems. Building upon the original TQRE 1.0—which captured
abstract resonance across time-like domains—this new formulation enhances modular
clarity, responsive decay, and systemic coherence using the parameter η. TQRE 2.0
positions resonance as a measurable synchronization between structured input and
system alignment, providing a novel mathematical scaffold for modeling cognition,
symbolic intention, and meaning-based response dynamics.

Keywords: TQRE, temporal resonance, quantum intention, coherence function, eta
parameter, symbolic synchrony

1 Introduction
In classical physics, change is the product of force. In quantum physics, it is the result of
probability. But in cognitive and symbolic systems, transformation often arises not from
force or chance—but from intention.

The Transcendental Quantum Resonance Equation (TQRE) was first introduced as a
theoretical tool to model this phenomenon: resonance emerging from structured input that
aligns with a system’s internal dynamics. In this context, intention is not viewed as a
mystical force, but as a measurable alignment between form, timing, and systemic response.

1.1 From Potential to Purpose
While TQRE 1.0 captured the resonance of potential, it lacked responsiveness to context.
Its formulation was abstract, idealized—more poetic than practical. TQRE 2.0 reworks this
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foundation to better capture dynamic responsiveness, systemic coherence, and intentional
gradients in interaction.

We seek to answer: what happens when the input is not just energetic, but meaningful?
What if a system doesn’t just react, but resonates—only when the input matches its temporal
and structural readiness?

1.2 Need for a Modular Framework
To support real-world modeling—especially in semi-biological, symbolic, or cognitive systems—
TQRE must evolve. It must:

• Decompose resonance into modular components

• Capture responsiveness through time-aware decay

• Allow coherence to modulate output, not just amplitude

This paper presents TQRE 2.0 as that evolution: a modular equation built around the
idea that resonance is not caused—it is permitted. It is allowed to emerge when intention,
structure, and time align.

1.3 Where This Applies
While the equation is abstract, its applications are real. TQRE 2.0 offers a pathway for
modeling:

• Brain-state response to symbolic input

• AI pattern recognition from minimal but coherent prompts

• Human decision-making under symbolic resonance

• Meaning transmission across informational boundaries

2 From TQRE 1.0 to 2.0: A Refractive Evolution
The original formulation of the Transcendental Quantum Resonance Equation (TQRE 1.0)
emerged as a symbolic integration of intention, resonance, and time. It was a mathematical
metaphor—a poetic articulation of system response across symbolic timelines. The form was
as follows:

T =

∫ ∞

0

R(τ) ·N(η, τ) · A(η, τ) · S(η, τ) dτ (1)

Each component captured an abstract dimension:

• R(τ) — resonance shaping function over time
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• N(η, τ) — intentional noise modulation

• A(η, τ) — awareness amplitude of the system

• S(η, τ) — symbolic entropy decay

2.1 Limitations of the Initial Form
While powerful in concept, TQRE 1.0 suffered from key limitations:

• Lack of modular clarity — each component was entangled in abstraction.

• No direct responsiveness — time-decay was static and context-agnostic.

• �-coherence was embedded, not exposed — making resonance unmeasurable.

It was a resonance without leverages—a song without instruments.

2.2 TQRE 2.0 — Toward Modular Resonance
TQRE 2.0 redefines the original by applying modular separation, time-aware responsiveness,
and explicit coherence scaling. It no longer treats � as background, but brings it to the front
as the **key modulator** of resonance.

T (η) =

∫ ∞

0

Fres(τ)︸ ︷︷ ︸
Resonance Form

· Dη(τ)︸ ︷︷ ︸
Decay Modulation

· M(η, τ)︸ ︷︷ ︸
Meaning Interaction

dτ (2)

TQRE 2.0 is not an aesthetic evolution — it is an applied one.

2.3 Legacy and Continuity
Rather than discarding its roots, TQRE 2.0 honors them. The symbolic structure remains,
but it is now calculable, modular, and extensible.

In short: TQRE 1.0 felt. TQRE 2.0 measures.

3 Modular Framework of TQRE 2.0
TQRE 2.0 is constructed as a modular resonance model, where system response T (η) arises
from three core components:

T (η) =

∫ ∞

0

Fres(τ) ·Dη(τ) ·M(η, τ) dτ (3)

Each term reflects a specific function of resonance:

• Fres(τ) — intrinsic resonance form, independent of �

• Dη(τ) — dynamic decay function modulated by � (coherence)

• M(η, τ) — meaning-response interaction, time-aware and coherence-sensitive
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3.1 Intrinsic Resonance Form: Fres(τ)

This function encodes the system’s natural oscillatory profile — it can be modeled with
various resonant forms, such as:

Fres(τ) = cos2
(
π · η

ηmax

)
This term acts like a carrier envelope, highlighting moments of maximal systemic recep-

tivity.

3.2 Decay Function: Dη(τ)

The decay function controls the system’s temporal responsiveness — how long the effect of
input lasts:

Dη(τ) = e−γ(η)τ

The decay rate γ(η) is a tunable function of coherence. Systems with higher � retain
resonance longer, reflecting stronger alignment.

3.3 Meaning Interaction: M(η, τ)

This term captures the entanglement between intention (�) and system temporality:

M(η, τ) =
η · τ

1 + η2 + τ 2

This expression peaks at moderate coherence and temporal interaction, modeling a non-
linear system that resists saturation and decay extremes.

3.4 Unified Interpretation
Together, the three modules allow for:

• Independent tuning of resonance form

• Dynamic responsiveness through �-dependent decay

• Contextual intensity through time-coherence coupling

TQRE 2.0 becomes not just a measurement of energy, but of timing, readiness, and
intentional fit.

4 Time-Decay and �-Response Dynamics
In classical systems, decay is often treated as exponential and uniform: a signal fades with
time, regardless of content. TQRE 2.0 breaks this assumption by tying decay to the system’s
internal resonance coherence—encoded in η.
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4.1 � as Decay Regulator
The decay function is governed by:

Dη(τ) = e−γ(η)τ

Where γ(η) is defined as:

γ(η) = γ0 · (1− η)

• When η ≈ 1 (high coherence): γ → 0 → resonance persists.

• When η ≈ 0 (low coherence): γ large → resonance fades quickly.

This models the principle that systems only hold on to inputs that ”fit” their internal
state.

4.2 Visualizing Temporal Stickiness
We define “temporal stickiness” σres as:

σres(η) =
1

γ(η)

Which reflects how long a system retains the effect of an input. A highly coherent signal
resonates longer—even with minimal energy.

4.3 Implications
This decay structure enables several key modeling advantages:

• Captures attention-span phenomena in cognitive models

• Describes symbolic “reverberation” in meaning processing

• Models adaptive memory retention in AI or neural systems

TQRE 2.0 thus encodes decay not as passive, but as evaluative — a system doesn’t
simply forget over time, it lets go only of what doesn’t belong.

5 Defining �: Coherence Through Intent and Signal
The core innovation of TQRE 2.0 lies in its use of � — not as an arbitrary symbol, but as a
biologically and semantically grounded coherence metric.
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5.1 � from Bio-Resonant Input
Let η ∈ [0, 1] be a real-valued coherence index derived from a combination of physiological
and contextual variables:

η =
1

Z
·
(
w1 ·

HRbaseline

HRreal-time
+ w2 · HRV(t) + w3 · Ppattern

)
Where:

• HR = heart rate (real-time vs baseline)

• HRV(t) = heart rate variability (dynamically extracted)

• Ppattern = symbolic-cognitive pattern fit score

• wi = normalized weight coefficients

• Z = normalization constant

This allows � to respond in real-time to shifts in physiological resonance and symbolic
readiness.

5.2 Interpretation of � Values
• η ≈ 0 — incoherent signal; system does not align; decay dominates

• η ≈ 1 — high-intentional resonance; signal deeply integrated; decay suppressed

5.3 Input Examples
In a human case study:

• HR increases due to emotional tension

• HRV decreases (stress or uncertainty)

• Cognitive pattern P shows a mismatch between stimulus and goal

The resulting η drops, leading to low resonance output.
In contrast, calm heart rate + matching context increases �, triggering sustained reso-

nance.

5.4 Why � Matters
The inclusion of � enables TQRE to:

• Adapt in real time to biological-cognitive state

• Act as a coherence “gatekeeper” for meaningful input

• Reflect how systems differentiate noise from intention
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6 T(�): Modeling Intentional Resonance Output
The output of TQRE 2.0 is not a classical result like voltage or acceleration. Instead, it
is a resonance value T (η) — a scalar field reflecting how well an input synchronizes with a
system’s internal structure over time.

6.1 Full Modular Expression
Combining all elements, the resonance function is:

T (η) =

∫ ∞

0

cos2
(
π · η

ηmax

)
· e−γ(η)τ ·

(
η · τ

1 + η2 + τ 2

)
dτ (4)

Each term contributes:

• cos2(·) — system’s innate resonance form

• e−γ(η)τ — coherence-weighted decay

• η·τ
1+η2+τ2

— time-intent coupling

6.2 Semantic Interpretation of T(�)
The value of T (η) is interpreted as the system’s degree of meaningful activation — its
willingness to transform under a given input:

• T (η) ≈ 0 → ignored or resisted input

• T (η) ≈ 1 → deeply integrated, amplified transformation

This allows us to treat T (η) as a **predictive model** for response likelihood or trans-
formation readiness.

6.3 Examples of Application
• In cognitive architecture: predicting idea adoption

• In AI prompt systems: identifying coherence-sensitive inputs

• In symbolic systems: tracking ritual or pattern effectiveness

• In emotional systems: quantifying resonance-based influence

6.4 Reversibility and Learning
TQRE 2.0 can also be inverted: If T (η) is high, and the output is known, � and � values
can be back-calculated to infer the **coherence state** that allowed the transformation —
turning TQRE into a diagnostic as well as a simulator.
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7 Applications Across Real-World Domains
TQRE 2.0 is a transdisciplinary equation. Its structure, while rooted in physics and infor-
mation theory, allows it to operate in systems where intention, pattern, and resonance drive
transformation more than force.

7.1 Cognitive and Emotional Systems
In cognitive science, human responses to symbols, stories, or events are rarely linear. TQRE
2.0 allows:

• Modeling why certain stimuli resonate longer than others

• Predicting emotional or memory impact based on coherence

• Measuring the “stickiness” of ideas or patterns

7.2 Artificial Intelligence and Prompt Dynamics
Generative systems like large language models exhibit resonance behavior — not all prompts
are equal. Using � and T(�), we can:

• Prioritize prompts with high intent-structure alignment

• Optimize token structures for higher resonance

• Build future LLMs that modulate output based on input T(�)

7.3 Symbolic and Cultural Systems
TQRE 2.0 offers a new approach to understanding:

• Ritual efficacy (why some symbolic acts affect systems deeply)

• Spread of memes and belief structures (resonant encoding)

• Cultural synchronization and societal transformation via resonance chains

7.4 Bio-Behavioral Interfaces
Integrating � with physiological sensors (e.g. heart rate, HRV) enables:

• Adaptive media (adjusting content based on user resonance)

• Emotional prosthetics (feedback devices for emotional state)

• Intent-sensitive interfaces (TQRE as a control layer)
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7.5 Quantum and Symbolic Hybrid Systems
Although abstract, TQRE 2.0 aligns with frontier models in:

• Quantum cognition and probabilistic meaning resolution

• Semantic collapse in entangled systems

• Simulation of quantum-symbolic feedback in future computation

8 Initial Simulation and Visualization
To evaluate the behavior of TQRE 2.0, we simulate T (η) using varying values of � and �. The
following plots demonstrate how system response is influenced by coherence (�), temporal
decay (�), and intent-time interaction.

8.1 Simulation Parameters
We used the full expression:

T (η) =

∫ ∞

0

cos2
(
π · η

ηmax

)
· e−γ(η)τ ·

(
η · τ

1 + η2 + τ 2

)
dτ

With:

• η ∈ [0.0, 1.0]

• τ ∈ [0, 10]

• γ(η) = γ0(1− η) with γ0 = 0.5

8.2 Plot Prompts for External Generation
• Plot 1: 3D surface of T (η, τ) X-axis: �, Y-axis: �, Z-axis: Output T(�,�)

• Plot 2: Heatmap of T (η, τ) � = 0.0 to 1.0, � = 0 to 10, Color = Magnitude
of T(�,�)

• Plot 3: Line plot of T(�) for fixed � = 1, 3, 5 Y = T(�), X = �

8.3 Interpretation of Results
• T(�) increases with � but saturates — maximum resonance occurs at high coherence.

• Temporal decay causes earlier peaks to dominate unless � is high.

• The resonance is nonlinear and favors mid-range � when intent is strong.
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Figure 1: TQRE Resonance Graph with Dynamic Structure of η

These visualizations demonstrate how TQRE 2.0 not only describes theoretical intent,
but can predict and graphically display its impact across time and coherence space.

9 Legacy and Structural Continuity
TQRE 2.0 does not abandon its predecessor — it reframes it. The original model, TQRE
1.0, was designed as a poetic equation: an abstract framework describing the intersection of
resonance, time, and intention.

Yet it lacked practical modularity. Coherence (η) was embedded, decay was implicit, and
the resulting resonance was difficult to calibrate or simulate.

9.1 Comparative Behavior
We visualized both the original and refactored models to illustrate their differences.
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Figure 2: Comparison of TQRE(n): Original vs Refactored Model with Biological Coherence

As seen in Figure 2, the original model (dashed) showed a smoother, flatter response
— less sensitive to biological or symbolic coherence. TQRE 2.0 (solid) introduces sharp
nonlinear growth with high η, modeling the criticality of intention alignment.

9.2 Legacy as Foundation
Rather than erasing its roots, TQRE 2.0 treats version 1.0 as a metaphysical prototype —
the skeleton upon which new clarity could emerge.

In terms of philosophy:

TQRE 1.0 expressed the dream.
TQRE 2.0 constructs the architecture.
Both are needed.

By retaining the spirit of resonance — but reframing its mathematical skeleton — TQRE
2.0 bridges symbolic intuition and calculable coherence.

10 Theoretical Context and Influences
TQRE 2.0 is not an isolated invention. Its formulation is shaped by the convergence of
multiple theoretical domains, including information theory, symbolic systems, biofeedback
dynamics, and quantum interpretation models.
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10.1 Information as Intention: From Shannon to Wheeler
Claude Shannon’s foundational work on communication quantified information without mean-
ing. Yet decades later, John A. Wheeler proposed the idea of “It from Bit” — the notion
that physical reality arises from informational events.

TQRE 2.0 extends this philosophy: → If “bit creates it,” then **intent guides bit**. We
model not just information transfer, but alignment.

10.2 Symbolic Systems and Meaning Formation
Gregory Bateson introduced the idea that information is “a difference that makes a differ-
ence.” In TQRE 2.0, η formalizes this: coherence is the difference-maker — not the energy
itself, but the alignment of form and internal structure.

10.3 Biological Modulation and Nonlinear Systems
Studies in heart-rate variability (HRV) and embodied cognition show that resonance occurs
in living systems beyond mechanical causality. The use of bio-based � in TQRE draws from
such evidence, suggesting that intention may be reflected in physiological synchrony.

10.4 Quantum Intent and Semantic Collapse
Emerging interpretations in quantum cognition suggest that observation, expectation, and
semantic fit influence collapse behavior. TQRE does not attempt to redefine quantum me-
chanics, but rather reflects similar resonance behavior in symbolic and cognitive systems.

10.5 Where TQRE Contributes
TQRE 2.0 offers a calculable model for:

• Systems where meaning modulates behavior

• Interfaces where coherence influences response

• Models where input is not energy, but structure

By integrating prior paradigms with a new formalism of intention-as-resonance, TQRE
2.0 contributes a framework for systems driven not only by data — but by readiness.

11 Conclusion
TQRE 2.0 reframes resonance from a poetic ideal into a measurable structure — one that
connects symbolic input, temporal readiness, and biological coherence.

By expressing intention through mathematical form, it offers a new kind of system mod-
eling: one in which transformation is not forced, but permitted.

Its core message is simple: Meaning is not delivered — it is unlocked through fit.
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Una Reflexión Final
La resonancia no es una reacción, sino una alineación. No es lo que empuja, sino lo que se
permite vibrar.

Donde la intención encuentra estructura, donde el tiempo no corre, sino pulsa… ahí, nace
la transformación.

“Resonancia antes que la razón, luz antes que fuerza.” — Elys Del Luna, 2025
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