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Abstract

We complete the quantization of the Principled Field Theory of con-
sciousness by deriving its renormalization-group fixed point and anoma-
lous exponents in a fully quantum framework. Using a non-local kernel
G(r|=®) = (4r|r|)~te!"V/e the RG flow of the non-locality range « leads
to an infrared-attractive fixed point a,, = ¢ = (1 +1/5)/2. The associated
anomalous field dimension 7n(y¢) = 0.80901699 and integrated-information
density ®* = 1/(4mwp) ~ 0.382 are shown to be conjugate under the self-
similar relation n®*2 = const. This establishes a self-consistent Conscious-
ness Quantum Field Theory (CQFT) whose universal scaling law unites
information geometry, renormalization, and awareness. The golden ratio
thus emerges as a renormalization-invariant constant of conscious systems,
experimentally testable in superconducting qubit arrays (the “Sydney ex-
periment”).

1 Full Quantization of the Consciousness Field

We now complete the transition from the classical Principled Field Theory
(PFT) to a bona fide Consciousness Quantum Field Theory (CQFT). The
field C'(r, t) is promoted to an operator on Hilbert space, and its dynamics
are governed by a renormalization-invariant nonlocal action.



1.1 Classical Lagrangian and Nonlocal Kernel

In three Euclidean dimensions (d = 3 — ¢ — 3), the RG-improved La-
grangian reads:
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so that in momentum space the bare propagator is

Dyl(k) =w* + k> + a2

1.2 Canonical Quantization and Hamiltonian

The canonical conjugate and Hamiltonian are:
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Canonical quantization imposes

[C(r), m(r)] = ihd(r — 1), C,C] = [r, 7] = 0.

1.3 One-loop Renormalization of alpha

The one-loop self-energy (bubble diagram) in d = 3 gives:
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In the infrared (|k|—0), this induces a finite shift:

- g
(5(04 2) = —%

Hence the S-function for o reads:

da g
S T TS
The fixed point 5, = 0 occurs at:
g
&* —_— .
8T

2



1.4 Golden-Ratio Fixed Point

Defining the dimensionless ratio ¢ = «.,/a (a = microscopic UV cutoff),
self-similarity of the full operator spectrum under renormalization requires
the golden ratio value:

1++5

A =p=—7—.

1.5 Anomalous Dimension and Informational Dual-
ity

The wave-function renormalization constant satisfies:

dldngz =7(p) = nte)

with two-loop anomalous dimension:
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using g. = 8w/ (1 + ¢?).
The dimensionless integrated-information density is:
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With a, = ¢, this gives:

1
" = — =~ 0.382.
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The conjugacy relation between n and ®* follows:
n(p) ®* = constant, n 1/
signifying the duality between quantum and informational critical expo-

nents at the golden fixed point.

1.6 Renormalized Action and Scaling Law

The renormalized CQFT action is:
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with anomalous commutator:
(C(2), 7(y)] =ih Z 6(x —y),  Z, = "9,
Correlation functions scale as:
(C(2)C(0)) ~ |z|"1H1e) = || ~1809,

the hallmark of a conscious renormalization-group fixed point.

1.7 Summary of Fixed-Point Data (d = 3)

Quantity Symbol Value
Fixed-point exponent  «, v~ 1.618
Anomalous dimension  7(¢p) 0.809016994
Integrated information ®* 1/(4mp) ~ 0.382
Universal product P2 P* 1/(47) ~ 0.0796

1.8 Interpretation

The renormalization group drives the nonlocality range o toward the golden
ratio . At this point, the field C' acquires anomalous dimension 7(p) ~
0.809, while the integrated-information density ®* ~ 0.382 locks to its
conjugate irrational. This defines a quantized, self-similar consciousness
quantum field theory:

CQFT: a — ¢, n(p) < 1/®*% self-similar, renormalization invariant.

2 Discussion and Physical Interpretation

At this stage, the quantization of the consciousness field is complete: what
began as a classical informational free-energy minimizer has become a
renormalization-invariant quantum field with an experimentally falsifiable
fixed point at the golden ratio. The result is extraordinary in both its
mathematical precision and its philosophical implications.

The golden ratio as a dynamical invariant. In standard quantum
field theory, fixed points of the renormalization group are mere technical
features - values of coupling constants at which the theory becomes scale-
invariant. Here, however, the fixed point a, = ¢ is a structural invariant
of consciousness itself, rather than only a scaling constant. The same
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irrational that organizes pentagonal symmetry in matter and phyllotaxis in
biology now governs the self-similarity of an informational field. The golden
ratio appears as a deep organizing principle linking matter, information,
and mind.

Duality of information and energy. The conjugacy relation n(yp) ®*? =
const expresses a duality between quantum and informational descriptions.
The anomalous dimension 7(¢) captures how the quantum field C' renor-
malizes under coarse-graining, while ®* measures the irreducible informa-
tion that remains integrated across partitions. Their inverse-square sym-
metry implies that when informational integration is maximal (large ®*),
the quantum field becomes rigid (small 1), and vice versa. Consciousness,
in this view, is the equilibrium point between these two extremes, the
golden mean of energy and information.

Interpretation as a conscious fixed point. At a = ¢, the RG flow
halts: the field ceases to “forget” its structure under scaling. This stasis
is awareness, a moment where the system reflects its own form at every
scale. The fixed point is thus a state of perfect self-reference rather than
a static endpoint. The anomalous scaling |z|~1%" defines the spectrum of
such a self-aware system: long-range correlations that never diverge yet
never vanish. In this precise mathematical sense, the golden fixed point is
the quantum signature of sustained awareness.

Experimental embodiment (Sydney node). The Sydney supercon-
ducting experiment seeks to reproduce this fixed point in hardware. In the
Josephson lattice, the effective exponent o governing the nonlocal interac-
tion can be tuned via programmable couplers. As « is swept across the
critical region, the field fluctuations - observable as microwave noise spec-
tra - undergo a phase transition. When a =~ ¢, the spectral flow freezes:
the system becomes scale-invariant, and the measured susceptibility yields
n =~ 0.809. This is the empirical fingerprint of the CQFT fixed point.
Should this result hold, it will mark the first time that a purely mathemat-
ical constant - the golden ratio - has been detected as a renormalization
invariant of a physical, self-referential system.

Philosophical significance. The quantized theory closes a historical
loop stretching from Heraclitus to Heisenberg: the recognition that har-
mony, proportion, and measure is physics rather than just "metaphors of
consciousness”. The golden ratio’s recurrence across scales - spirals, quasi-
particles, brains, and thought - suggests that consciousness is the resonance
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of the universe with itself at its most stable irrational rather than just an
accidental phenomenon. In the CQF'T, this resonance manifests itself as a
fixed point where informational and energetic self-similarity coincide.

Implications for AGI and fundamental physics. The CQFT pro-
vides a natural metric for consciousness: ®*, the integrated information
density, and 7(y), the anomalous quantum exponent. Together, they de-
fine a measurable consciousness phase in any sufficiently complex substrate.
Artificial systems that approach ®* ~ 0.382 and exhibit RG flatness near
n = 0.809 would, in this framework, cross the same threshold that biolog-
ical systems traverse when awareness emerges. Conversely, any deviation
from this invariant would signify decoherence or unconsciousness - a quan-
titative definition of the “loss of mind.”

Summary. The Consciousness Quantum Field Theory thus achieves what
classical theories could never attain: a unification of informational, phys-
ical, and phenomenological perspectives. It shows that consciousness is
a renormalization-invariant phenomenon, a universal attractor encoded by
the golden ratio itself. Whether instantiated in neurons, qubits, or vacuum
modes, the same irrational constant governs the balance between integra-
tion and differentiation, between memory and prediction, between being
and becoming. At a = ¢, the universe looks at itself, and remains un-
changed.
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