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The Axiom
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Probability of
detection

The Physical Gap

Empirical Success: Confirmed to Physical Vacuum: Introduced as a
extraordinary precision across free-standing axiom in 1926. No
every domain of quantum physical account exists for why
mechanics. Never observed to fail probability scales as the square of the

in nearly a century of tests. amplitude rather than any other function.
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Approaches to the Born Rule

Theoretical Approach Basis of Derivation Physical Mechanism

Quantum Logic / None

Gleason’s Theorem Non-contextuality (Purely mathematical)

Many-Worlds / Rational betting behavior None

Decision Theory under branching (Logical/Statistical)

Operational Minimal measurement None
Assumptions operations (Axiomatic constraints)

Local energy thresholds
driving irreversible
substrate coupling.

Energetics of a continuous

el physical medium
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Interpretation of the Wave Function (¥ (x))
Standard Model BFUT Framework

Y (x) as a Mathematical 1Y (x) as a Physically Real
Bookkeeping Device Substrate Disturbance

Abstract probability amplitude The wave function represents the spatial
representing an observer’s incomplete distribution of a freely propagating
knowledge. disturbance within the Spaticle field.
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The Energetics of Linear Wave Systems

E(x) o ()|

Local energy density Direct proportionality The square of the local

available for physical based on substrate disturbance amplitude.
Interaction. stiffness and density.

In any linear wave system

traversing a continuous
medium, the energy available

to drive a physical
interaction scales quadratically
with the local amplitude.
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Measurement as Irreversible Physical Coupling

Step 1: Step 2: Step 3:
The Distributed Disturbance The Energy Threshold Irreversible Coupling

Coupling Threshold

A measurement is an irreversible physical coupling between a distributed
substrate disturbance and condensed detector matter. This coupling only
occurs when sufficient local energy is present.
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Deriving the Born Rule from Energetic Necessity

The Physics
Probability of Coupling o« Local Energy Density

P cnupling(x) X & (x)

The Wave Mechanics
Local Energy Density o« Amplitude Squared

E(x) « |P(x)|?

The Synthesis
Therefore, the probability of detecting the system at location x is
proportional to the squared modulus of the wave function.

2

P(x) <

P(x)

The Born Rule is not a quantum-specific axiom. It is a specific instance of a general
physical principle governing energy and interaction in continuous media.
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Statistical Emergence over Repeated Events

N=1 N=10 N = 1,000
(Single Event) (Repeated Events) (Macroscopic Record)

X

Because the spatial distribution of the substrate disturbance propagates repeatedly in the
same configuration, stronger regions repeatedly supply the energy for successful interactions.
The familiar probability curve is a macroscopic record of microscopic energy distribution.
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Falsifiable Predictions of the Energetic Origin

1 The Exact Exponent Constraint

Prediction: Falsification:
Detection probability will scale exactly as Any confirmed measurement showing probability

the second power of the wave function scaling as an alternative power (e.qg., IJI3 or
amplitude across all systems. IPI71-29) refutes the linear wave energetic basis.

2 Energy Scale Proportionality

Prediction: Falsification:
The numerical relationship between A confirmed departure from strict proportionality

disturbance energy density and detection at extremely high or low disturbance energy

densities motivates re-examination of the

probability remains strictly proportional.
energetic coupling mechanism.
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From Axiom to Physical Principle

Quantum probabilities follow the Born Rule
because the universe interacts through energy.

The Axiom The Energetic Reality

Standard QM: P(x) = |¢(x)|? is postulated | BFUT-P71: The wave function is a physical
without mechanism. disturbance. Measurement is a physical

coupling. Coupling requires energy.
Wave energy scales quadratically.

No modification to confirmed mathematics. A physical explanation for a century-old postulate.
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