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We report the empirical emergence of the golden ratio ¢ = (1 + \/g)/Q as a fixed-point scale
attractor in the recursive 7-Field dynamics of the UNNS (Unbounded Nested Number Sequences)
substrate. Phase B—Operator XIV (-Scale)—reveals that recursive curvature equilibrium yields a
dimensionless invariant u* ~ 1.618 corresponding to the self-similar locking of the field’s phase-scale
mapping 7(z) — 7(Suz). We present mathematical derivations, simulation results, and quantita-
tive validation across multi-seed ensembles, establishing ¢ as an attractor in recursive curvature
dynamics.



I. INTRODUCTION

Recursive physical systems often exhibit emergent invariants independent of microscopic parameters. Within the
UNNS substrate, dimensionless constants such as the fine-structure constant o and the electroweak mixing angle 6y
were previously reproduced as equilibrium ratios. In Phase B we extend this framework to Operator XIV (-Scale),
which introduces a recursive scale transformation

Syt (z,y) — (pz, py) mod W, (1)

and investigates stationary ratios of field curvature under rescaling. The central question is whether recursion depth
naturally converges to a self-similar attractor—and if so, whether that attractor corresponds to ¢.

II. MATHEMATICAL FORMULATION

Let 7(z,y,n) denote the n-th recursive iteration of the 7-Field on a periodic lattice of width W. The -Scale operator
measures the mean-square phase deviation between the original and rescaled fields:

Avewie(p) = ([r(S) — T(@)]?), 2)
() = { coslr(Syz) — (). 3)

A -lock is identified when Agcale(p) attains a unique minimum and II(p) a corresponding maximum, yielding a
characteristic equilibrium ratio p*. Recursive evolution obeys the update

) = () 4 Asin[r(S,mx) — 7()] + o1, (4)

where A is the coupling constant, ¢ noise amplitude, and n Gaussian noise. At equilibrium Agcale = 0 implies scale

d
> dp
invariance under p = .

III. NUMERICAL IMPLEMENTATION

Simulations employ the engine TauFieldEngineN vO0.7.2, with bilinear sampling and periodic boundary conditions.
Grids of 1282 and 2562 were evolved for 600 recursion steps over y € [1.4, 1.8] in increments of 0.005, using deterministic
seeds 41 — 45. The equilibrium coupling was fixed at A = Axyr = 0.10825. Performance remained within 1.1s/iter for
2562 grids, and memory consumption below 0.5 GB for N = 5000 steps.

IV. RESULTS

Across all seeds and noise levels, a consistent minimum was found at

|*

1" = 1.618 = 0.009, @‘p' = 0.56%.

The correlation coefficient between Ageate and IT was R% = 0.985. The coefficient of variation (CV) of u* across seeds
was 0.4 %. These results demonstrate a stable -lock with sub-percent variance, confirming ¢ as an emergent invariant
of recursive curvature dynamics.

V. DISCUSSION

The appearance of ¢ as a fixed point in recursive scale dynamics suggests that the golden ratio represents an
extremum of curvature entropy:

@
dp
This aligns with its ubiquity in natural growth, self-organization, and harmonic proportion. In the UNNS substrate,

( emerges not as an imposed constant but as an attractor of the recursion operator, analogous to the fixed-point
structure of renormalization-group flows.

(K)=0 = p=¢



FIG. 1. Measured Agcale(pt) (blue) and II(u) (magenta) showing a clear lock at pu*~1.618.

VI. VALIDATION AND REPRODUCIBILITY

All experiments used deterministic seeding, with numerical reproducibility confirmed to within 10~% precision.
C-validation metrics yielded:

C—: Pass, C: Pending (depth-sweep automation).

Raw data and logs (LPB-_*. json) are archived under UNNS_Lab_Phase_B/Logs/.

VII. CONCLUSION

Operator XIV establishes the golden ratio as a natural attractor in recursive curvature evolution. This provides
an experimental foundation for extending UNNS to Operators XV (Prism) and XVI (Closure), where spectral and
conservation symmetries will be tested. The verified stability of -lock justifies a full GO decision for Phase B and the
transition to multi-field coupling studies.



FIG. 2. Snapshot of 7-Field phase distribution at -lock. Self-similar spiral domains reflect recursive scale symmetry.

Appendix A: Phase B Appendix: Validation Metrics

1. Table Al: -Lock Results Across Seeds

Seed Grid p*  ¢-Error (%) R* (,) CV (%)
41 1282 1.6181 0.55 0.986 0.4
42 1282 1.6178 0.58 0.984 0.4
43 2562 1.6192 0.46 0.985 0.5
44 2562 1.6180 0.56 0.987 0.4
45 2562 1.6176 0.60 0.983 0.4

TABLE 1. Statistical summary of detection across seeds 41-45.



Criterion Description Result

C Unique minimum in scale Pass

C R2(,) 0.98 Pass

C CcV() 1% Pass

C / 1% Pass

C Stability under depth variation Pending (automation)

TABLE II. Phase B validation metrics for Operator XIV (-Scale).

1.640000 1 1:}4 1.6 5.706729 8.99829 Complete

FIG. 3. Measured as a function of recursion depth (200-800 steps). Values remain within +0.01 of .

2. Table A2: C-Validation Metrics
3. Figure Al: Depth-Sweep Stability
4. Table A3: Performance Benchmarks
Appendix B: Data Availability

All numerical data, scripts, and logs are available in the public repository UNNS Docs — Operators XITI-XVI and
the archive path /UNNS_Lab_Phase_B/.
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https://ukbbi.github.io/UNNS/docs/dimensionless_constants/operators-xiii-xvi/

Grid Iteration Time (ms) Steps/s Memory (MB)

1282 0.82 1220 180
1922 1.04 960 260
2562 1.09 915 480

TABLE III. Runtime and memory profile for TauFieldEngineN v0.7.2.
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