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Abstract

We extend Time-Scalar Field Theory (TSFT), as introduced in the
seminal work Zebra Poker: The Ultimate Unification of Physics [1], to
derive the golden ratio ¢ = (1 4 +/5)/2 through the Transdimensional
Identity. Building on TSFT’s phase-closure derivations of 7 [2] and so-
lar phenomena [3-5], we show that TSFT’s scalar-time self-similar flux
partition across ©-layers enforces ¢ as the invariant growth ratio, yield-
ing bridges to quantum fractal spectra in Bohr, Dirac, and Euler con-
texts. This unifies algebraic constants with TSFT’s conserved energy-flux
framework, exposing the fractal nature of quantum mechanics without
additional parameters.

1 Introduction

Time-Scalar Field Theory (TSFT) reformulates time as a scalar field §(z) on
a compact 4-manifold with two boundaries, as detailed in the foundational
monograph Zebra Poker: The Ultimate Unification of Physics [1]. Section 2
of [1] introduces the Transdimensional Identity, rooted in self-similar duplica-
tions, which enforces flux invariance under layer shifts (n — n 4+ 1). Previous
TSFT applications have resolved solar coronal heating via second-order curva-
ture d20© /dr? [3], wind acceleration via first-order gradients d©/dr [4], Mercury’s
perihelion precession via an exterior r—3 tail [5], and 7 via elliptic phase-closure
[2]. Here, we demonstrate that the same scalar-time machinery derives the
golden ratio ¢ as a byproduct of self-similar flux closure in ©-layers, emerging
as the spectral growth constant compatible with TSFT flux conservation [6,
7]. This matches fractal properties in quantum systems [8-11] and provides a
physical anchor for the fractal nature of quantum mechanics.



2 Transdimensional Identity for ¢ (Zebra Poker
Framework)

Drawing from self-similar identities [6, 12], the Transdimensional Identity en-
forces flux partition across ©-layers via dimensional duplication.

Theorem 2.1 (TSFT Self-Similar Closure = ¢). Let a ©-invariant duplication
split a quantity S into self-similar parts Sy, So with ratio r = S7/Ss, preserving
action. Enforcing invariance under iterative duplication implies r = 1 + 1/7.
The unique 7 > 0 solution is ¢ = (1 +/5)/2.

Proof. The quadratic 7> — r — 1 = 0 arises from scale-free ©-flux partition;
the positive root ensures physical growth [6, 13] (see Appendix A for detailed
derivation). O

Corollary 2.1.1 (Transfer-Operator Spectrum). For the ©-layer duplication
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the dominant eigenvalue is ¢. Hence lim, o0 Sp+1/Sn = ¢ for any positive
initial data.

Proof. Characteristic equation det(T — ) = 0 yields > =X\ —1=0[7, 14]. O

Corollary 2.1.2 (Most-Irrational Rotation & KAM Robustness). The contin-
ued fraction with all 1’s yields p = ¢~!. A ©-phase lattice with rotation p
maximizes resistance to resonance (minimal mode-locking), producing hierar-

chical (Fibonacci) fractal spectra upon quantization.

Proof. =1 is the worst approximable irrational by continued fraction conver-

gents [15, 16]. O

3 Bridges to Bohr/Dirac/Euler and Quantum
Fractals

Lemma 3.0.1 (7—¢ Angle Identity in ©-Closure). Five-fold phase closure gives
¢ = 2cos(m/5) and p~! = 2sin(r/10). Since the m-paper [2] fixed 7 from
AGM/elliptics, ¢ follows from discrete ©-symmetry—mno extra parameters.

Proof. Trigonometric identity from dihedral D5 symmetry [17]. O

The Bohr-type quantization embeds incommensurate ©-phases, yielding frac-
tal spectra at golden rotations [8, 9]. For Dirac fermions in quasiperiodic ©-
backgrounds, spectra exhibit Cantor-like fractals with Fibonacci scaling [10, 11,
18].
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Figure 1: Convergence of Fibonacci ratios S,11/S, to ¢ &~ 1.618. The dashed
line marks the exact golden ratio.

4 What This Proves and Predicts Next

Corollary 4.0.1 (Consistency and Cross-Domain Closure). The same TSFT
scalar-time machinery that derives solar phenomena [3-5] and 7 [2] necessar-
ily yields ¢ as the self-similar constant in ©-layers. Flux duplication (spec-
tral invariance) unifies self-similarity with fractal quantum dynamics under one
conserved TSFT flux budget. Citing the harmonic-closure equation from [2]
(Theorem 2.1: K(k)- AGM(1,v1 — k2?) = 7/2), ¢ acts as the dual constant for
self-similar vs. harmonic closure.

New testable TSFT predictions: 1. Fibonacci minibands in ©-quasiperiodic
media scale by ¢! [19]. 2. Golden-KAM spectrograms in driven quantum
systems show fractal Floquet spectra [20]. 3. Dirac-on-Fibonacci in 2D materials
exhibits -renormalized velocities [21, 22].

A Derivation of Quadratic from TSFT Duplica-
tion

Let the action be S = [ £(0©)d*z, where £(0©) includes terms enforcing flux
conservation 9, T* + 0gT®” = 0 [1]. Under duplication, a layer splits into
two self-similar sublayers with flux measures S,, and S,,_1, such that the total
flux Sp+1 = Sp + Sn—1. Invariance requires the ratio r = Sp,41/S, to satisfy
r = 1+ 1/r for asymptotic stability, as varying r would violate the conserved
action integral over iterated layers. Solving r? —r —1 = 0 yields r = ¢ (positive
root for growth). This emerges directly from minimizing S = 0 under scale-free
shifts, mirroring the variational principle in [1, Sec. 2].

B KAM Robustness Proof

©~! minimizes Arnold tongues in phase space [15, 16]; TSFT justifies via opti-

mal O-stability.
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