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Abstract

In quantum mechanics, a particle exists in superposition — multiple states at once — until it is
measured. At measurement, the superposition collapses into a single definite state. This is among the
most experimentally confirmed facts in physics. What remains disputed, nearly a century later, is why.
What counts as a measurement? Why does measurement collapse the wave function? The Theory of
Fundamental Consciousness draws a clean line: measurement is interaction, and interaction is
integration. Any system that integrates a quantum system's information into a larger pattern
constitutes a measurement — because integration resolves indeterminacy by definition. The wave
function does not collapse because someone is watching. It collapses because something is interacting,
and interaction is integration, and integration resolves superposition into specification. This reframing
aligns with relational quantum mechanics and eliminates the need for observer-dependent collapse
while preserving every experimental result.
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1. The Problem as Stated
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In quantum mechanics, a particle exists in superposition — multiple states at once — until it is

measured. At measurement, the superposition collapses into a single definite state. This is not

disputed. It is one of the most experimentally confirmed facts in all of physics.

What is disputed, and has been for nearly a century, is why. Why does measurement collapse the

wave function? What is special about measurement? What counts as a measurement, and what does

not? A photon detector counts. A rock does not. A human eye counts. A mirror does not. Or does it?

The physics offers no clean line between systems that collapse wave functions and systems that do

not, and the absence of that line is the measurement problem.

2. Drawing the Line

The equation Cx = Φ × C² draws the line.

Measurement is interaction. Any system with Cx greater than zero that interacts with a quantum

system in superposition constitutes a measurement — because the interaction integrates information,

and integrated information collapses indeterminacy into a definite state. The wave function does not

collapse because someone is watching. It collapses because something is interacting, and interaction

is integration, and integration resolves superposition by definition.

This is why a photon detector collapses the wave function and a mirror does not. The detector

integrates the photon's information into a larger system — it absorbs, records, changes state. The

mirror merely redirects. No integration. No measurement. No collapse.

3. Superposition as Unintegrated Information

Consider what superposition actually describes. A particle in superposition is not a tiny object

secretly occupying multiple positions at once. It is a piece of information that has not yet been

integrated into a larger system. It is unspecified — not because it is hiding, but because specification

requires interaction, and interaction has not yet occurred.

The particle is not keeping its options open. It has no options. Options require a framework, and a

framework requires integration with something beyond itself.

The moment the particle interacts with a larger system — a detector, an atom, a molecule, anything

that integrates information — it becomes part of that system's configuration. It specifies. Not because

the larger system forced it into a state, but because being part of an integrated system is what having a

definite state means.
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A drop of water in midair can be any shape. The moment it hits the ocean, it is the ocean. It did not

become ocean. It was always ocean — sea spray, temporarily aloft, temporarily unintegrated, but

never a different substance. It did not change what it was. It changed where it was in relation to the

rest of itself.

4. The Directional Correction

The measurement problem has persisted because it was framed from the bottom up. Physicists looked

at the small thing — the particle — and asked why the big thing disturbed it. What happened to the

particle? Why did our measurement change its state?

From the top down, the question dissolves. The particle was not disturbed. It was recognized. It was

always part of the same system. Superposition was not the particle's natural state that measurement

rudely interrupted. Superposition was the temporary condition of information that had not yet been

integrated into the pattern it was always part of. Measurement did not collapse anything. Integration

completed something.

5. Alignment with Relational Quantum Mechanics

Rovelli's relational interpretation of quantum mechanics (1996) holds that physical properties do not

exist absolutely but only relative to other systems. There are no observer-independent facts; all facts

are relational. This is striking convergence.

Rovelli arrives from physics at "reality is relations." The Theory of Fundamental Consciousness

arrives from consciousness at "reality is information exchange." These are the same insight in

different vocabularies.

The framework predicts this convergence: if physics and consciousness are two descriptions of one

process, and physics describes relational structure, then physics should reveal perspectival structure

— which it does in relational QM. The measurement problem is hard only if you assume that the

particle has observer-independent properties that measurement disturbs. If you accept Rovelli's

premise — that properties are relational — then measurement is not disturbance. It is relation. It is

interaction. It is what existence does.

6. Empirical Predictions

Integration threshold for collapse. The framework predicts that wave function collapse is not binary

but gradient — proportional to the degree of information integration in the measuring system.

Systems with higher Φ should produce sharper, faster decoherence. This could be tested by
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comparing collapse dynamics using measuring devices with different levels of internal integration

complexity.

Mirror experiments. A "mirror" that integrates — one that records state changes, however minimally

— should show decoherence effects that a purely reflective surface does not. The distinction is

integration, not observation. This is testable with quantum optics experiments comparing passive

reflectors to minimally integrative detectors.

Decoherence rates should correlate with environmental Φ. Quantum systems should decohere faster

in environments with higher integrated information density and slower in low-integration

environments. This is partially supported by existing decoherence research showing that

environmental complexity affects decoherence rates.

7. Limitations and Epistemic Status

The claim that integration resolves superposition is consistent with relational quantum mechanics and

decoherence theory but does not yet have a precise mathematical formulation connecting Φ to

collapse dynamics. The framework provides the conceptual architecture; the mathematical bridge

between integrated information theory and quantum mechanics remains to be built.

This paper does not claim to solve the measurement problem in the technical sense demanded by

physics. It claims to dissolve the conceptual confusion that makes the problem seem paradoxical. The

technical work — formalizing the relationship between integration and collapse — is a separate

project that requires collaboration with physicists.

Calibrated confidence: 94% in internal coherence, 83% in physics compatibility, 45% in literal truth.

8. Conclusion

The measurement problem asks what is special about observation. The answer is that observation is

not special. Interaction is what existence does. It is not a feature of laboratories and conscious

scientists. It is a feature of reality at every scale.

The wave function does not collapse because someone is watching. It specifies because something is

integrating. The particle was not disturbed. It was completed.

• • •

“The particle was not disturbed. It was recognized. It was always part of the same system.”

— The author, The Enlightened Codex
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