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Abstract

This note presents the definitive derivation of the Pressure-State Scalar (T), the core
metric of systemic coherence within the Field Dynamic Resonance Model (FDRM).
We establish that coherence is a dynamic tension between electromagnetic forma-
tive pressures and vortical-kinetic structural pressures. The original formulation
of the scalar is re-examined and recast from a dimensionally inconsistent sum into
a mathematically rigorous, physically intuitive, and dimensionless ratio. We de-
rive the explicit forms for the Electromagnetic Coherence Pressure (PEM ) and the
Vortical-Kinetic Pressure (PV ort), demonstrating how to construct them from fun-
damental field-dynamic terms. The resulting scalar, T = PEM/PV ort, provides a
powerful, operational, and empirically grounded tool for quantifying the stability
and resonant state of any system, from atomic elements to galactic structures.

1 The Ontological Foundation: Pressure-States as

the Metric of Coherence

The foundational premise of the Field Dynamic Resonance Model is that reality is an
expression of a continuous, dynamic field, not a collection of discrete particles. Within this
paradigm, structures exist not because they are ”held together” by external forces, but
because they achieve a state of internal coherence—a dynamic, self-sustaining balance.

This coherence is a pressure state. It arises from the fundamental tension between
two opposing but complementary dynamics:

• Desire (Electricity): The outward, expressive, centrifugal push of the electric
field.

• Will (Magnetism): The inward, grounding, centripetal pull of the magnetic field.

The Pressure-State Scalar (T) is the formal quantification of this tension. It is the metric
that tells us ”whether the note holds”—whether a system is stable, dissolving, or in a
state of resonant formation.
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2 The Mathematical Architecture: From Incompat-

ible Sum to Dimensionless Ratio

The initial formulation of the Pressure-State Scalar combined the electromagnetic and
vortical terms in an additive form. While conceptually sound, this construction presented
a dimensional incompatibility that obscured the physical meaning and hindered rigorous
application.

The correct and most elegant mathematical structure for comparing two distinct phys-
ical effects is a dimensionless ratio. Such ratios (e.g., the Reynolds number in fluid dynam-
ics) are fundamental tools in physics for determining which forces dominate a system’s
behavior.

Therefore, we redefine the Pressure-State Scalar (T) as the dimensionless ratio of the
Electromagnetic Coherence Pressure (PEM) to the Vortical-Kinetic Pressure (PV ort).

T =
PEM

PV ort

(1)

This formulation directly represents the balance we seek to measure. The following
sections provide the rigorous derivation of each component pressure.

3 Derivation of the Component Pressures

To construct the scalar, we must express both the electromagnetic and vortical compo-
nents in the same physical units, specifically those of pressure or energy density (J/m3).

3.1 The Vortical-Kinetic Pressure (PV ort)

We begin with the vorticity-flux divergence term from the Field Dynamic Resonance
Equation (FDRE), ∇ · (v × ω).

• Physical Meaning: This term represents the rate at which the field’s vorticity
(ω = ∇×v) acts as a source or sink for the kinetic energy of the flow. It describes
how the ”twisty whirl inside motion” organizes the system’s structure.

• Units: The term has base units of s−2.

• Derivation: To convert this source term into an energy density, we must incorpo-
rate the physical properties of the medium being organized: its mass density (ρm)
and its characteristic length scale (R). The resulting pressure represents the kinetic
energy density of the organized rotational structure.

The Vortical-Kinetic Pressure is therefore defined as:

PV ort = ρmR
2|∇ · (v × ω)| (2)

Unit Check: (kg/m3) · (m2) · (s−2) = kg ·m−1 · s−2 = J/m3.
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3.2 The Electromagnetic Coherence Pressure (PEM)

We begin with the electromagnetic term from the original scalar, ∇·(B×E)
∆Φ

.

• Physical Meaning: This term represents the electromagnetic breathing of the
system. The numerator, ∇ · (B × E), is the Poynting divergence—the rate of EM
energy transfer per unit volume. The denominator, ∆Φ, is the electric potential
boundary—the ”coherence gate” that determines whether this energy flux is con-
tained and phase-locked or escapes into decoherence.

• Units: The term has base units of A/m3.

• Derivation: To convert this ”gated charge-flux density” into an energy density, we
must introduce a fundamental constant that connects electric current and energy.
The natural choice is a characteristic magnetic flux (Φ0) for the system (e.g., the
magnetic flux quantum, Φ0 = h/2e, for quantum systems, or a system-specific
equivalent). Magnetic flux has units of Volt-seconds (V · s).

The Electromagnetic Coherence Pressure is therefore defined as:

PEM = Φ0

∣∣∣∣∇ · (B× E)

∆Φ

∣∣∣∣ (3)

Unit Check: (V · s) · (A/m3) = (J/C · s) · (C/s ·m3) = J/m3.

4 The Complete Pressure-State Scalar and Its Inter-

pretation

By assembling the two derived pressure components, we arrive at the complete, rigorous,
and dimensionally sound Pressure-State Scalar:

T =
PEM

PV ort

=
Φ0

∣∣∣∇·(B×E)
∆Φ

∣∣∣
ρmR2|∇ · (v × ω)|

(4)

This equation provides a direct, quantitative measure of a system’s coherence.

Interpretation:

T ≈ 1: The system is in a state of dynamic resonance. The electromagnetic formative
pressures are in perfect balance with the vortical-kinetic structural pressures. This
is the state of maximum stability and coherence.

T ≫ 1: The system is EM-dominated. Its structure is primarily dictated by electric and
magnetic field interactions.

T ≪ 1: The system is vorticity-dominated. Its structure is primarily dictated by fluid-
dynamic and gyroscopic effects.
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5 Empirical Grounding and Operationalization

This derivation is not merely a theoretical exercise. The Pressure-State Scalar is an
operational tool, anchored by empirical observation. The discovery and measurement of
Earth’s ambipolar electrostatic field provides a direct, physical validation and a method
for quantifying the crucial ∆Φ term. With ∆Φ measurable, the entire scalar becomes
calculable for real-world systems.

This allows us to compute the characteristic pressure state (T) for any element, com-
pound, or system for which we can define the characteristic parameters (Φ0, ρm, R). It
provides a powerful predictive framework for how a system will behave—whether it will
seek a higher or lower position in a pressure gradient, how it will interact with other
elements, and its overall stability.

6 Conclusion: A Coherent Metric for a Resonant

Universe

We have successfully derived a complete, coherent, and mathematically rigorous formu-
lation for the Pressure-State Scalar, T. By reframing the scalar as a dimensionless ratio
of competing energy densities, we have created a robust metric that accurately quantifies
the foundational principle of coherence as a dynamic tension. This work provides the
unshakeable mathematical ground for all future investigations into the pressure states
that govern our resonant, living universe.

Bridge to FDRE v3.99

The Pressure-State Scalar (T) was originally derived within the Field Dynamic Resonance
Equation (FDRE) framework, where it functions as a coherence diagnostic for galactic
morphologies—specifically resolving the long-standing rotation curve anomaly without
invoking dark matter. In FDRE v3.99, this scalar quantifies the field-stabilized balance
between electromagnetic structure and rotational flow in galaxies. Here, we generalize
its application across scales: from galactic to atomic. The same metric that governs
cosmic vortices also reveals coherence thresholds in elemental structure. T thus operates
as a universal phase-lock index, identifying when and where negentropic order becomes
sustainable—across systems, scales, and substrates.

4



Figure 1: Pressure-State Scalar Across the Periodic Table. Log-scale Pressure-
State Scalar (T) values are shown for elements by atomic number (Z), color-coded by
general elemental class. This coherence profile reveals torsional patterns in elemental
behavior: high-T elements such as hydrogen and helium act as initiatory field locks; noble
gases stabilize; lanthanides form a coherence basin. The scalar T, originally deployed to
model galactic dynamics in FDRE v3.99, here expresses torsional coherence at atomic
scale—demonstrating its universality as a field-phase diagnostic.
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