Structural Admissibility, Source Geometry, and Higgs-Mode
in the UNNS Substrate

Abstract

The 2012 discovery of a Higgs-like scalar at the Large Hadron Collider confirmed the phe-
nomenological mechanism of electroweak symmetry breaking within the Standard Model. While
this discovery established how symmetry breaking occurs, it did not explain why such a sta-
bilization mechanism is realized in nature rather than alternative mathematically consistent
possibilities.

In this work we demonstrate empirically, via computational ensemble testing, the existence
of an additional upstream structural layer—denoted X—which governs the latent stabilization
potential of ensembles prior to selection. Building on prior results establishing selection-gated
operator admissibility, we show that while T-operator admissibility post-{2 is universal, stabiliza-
tion strength varies by up to a factor of fifteen across distinct ¥ configurations under identical
Q and 7 parameters.

We formalize the resulting hierarchy as ¥ — E —  — 7, introduce a seven-stage Higgs-
Mode admissibility protocol, and identify rare X configurations (~5% occurrence) that yield
exceptional stabilization. This provides a structural explanation for why Higgs-like symmetry
breaking is realized, why it appears finely tuned, and why many theoretical extensions remain
unrealized, without modifying or extending the experimentally validated Standard Model.

1 Introduction

The confirmation in 2012 of a scalar resonance consistent with the Higgs boson completed the
Standard Model and validated electroweak symmetry breaking. Nevertheless, the deeper question
remains: why does symmetry break in precisely this manner, rather than through alternative math-
ematically consistent structures?

Traditional approaches address this via naturalness arguments, ultraviolet completions, or phe-
nomenological extensions. We pursue a complementary strategy: testing which stabilization mech-
anisms are structurally admissible prior to phenomenological realization.

2 Pre-Phenomenological Framework

The UNNS Substrate studies structured ensembles evolving under operator action independently
of physical interpretation. At this level, objects are not fields or particles, but abstract structures
subject to selection and stabilization.

2.1 Selection and Stabilization

Previous work established that stabilization operators 7 act meaningfully only after selection by a
canonical operator €. This yields the hierarchy:
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Attempts to stabilize raw ensembles E fail generically; only post-selection ensembles Q(FE) admit
stabilization. This stratification is not a modeling choice but an empirical constraint.
2.2 Computational Substrate

All results in this work are obtained using Chamber XXXV, an operator admissibility testbed
implemented as follows:

e Ensemble size: M = 100 structures

e Node count: n = 32 (fixed)

Generator: Erdgs—Rényi random graphs, edge probability p = 0.2

Selection operator: €y, with keep fraction f = 0.3 (median-targeting)

Stabilization operator: 75 (spectral band-limiting via degree redistribution)
e Iteration depth: T = 10 stabilization steps

e Parameters: coupling A = 0.05, constraint strength p = 0.02

The residual observable Rj measures ensemble deviation from a canonical structural target Vi
(defined as the median of the ensemble observable distribution). Stabilization strength is quantified
by the contraction ratio
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Admissible operators satisfy CR < 1.0; exceptional stabilization requires CR < 0.3. All compu-
tations use deterministic seeded random number generation for reproducibility.

3 Empirical Anomaly: Variable Stabilization Strength

Under fixed 2 and 7 parameters, stabilization strength varies dramatically across independent runs.
Observed contraction ratios range from CR = 0.06 to CR =~ 0.6, a 15-fold difference far exceeding
numerical precision (< 0.1%) or parameter sensitivity.

This cannot be attributed to stochastic noise, implementation artifacts, or /7 configuration,
all of which remain constant. The sole varying degree of freedom is the ensemble source seed.

4 The X Layer: Source Geometry

We therefore introduce X, the source geometry layer, defined as the pre-ensemble structural config-
uration encoded by the random seed.

Definition. X denotes the upstream structural state that determines latent geometric properties
of the ensemble E prior to {2-selection. While 2 gates admissibility, > modulates stabilization
strength for admissible operators.



Table 1: Standard Mode Validation: T Stabilization Post-{4

Seed (X) Ra(E) RA(2) Ra(r) CR Regime
137044 0.0011  0.0055  0.0033  0.597 Generic
1640 0.0026 0.0033 0.0002 0.063 Exceptional

588148 0.0052  0.0058  0.0030  0.518 Generic

4.1 Empirical Validation

Table 1 demonstrates that under identical 4 and 75 configurations, seed ¥ = 1640 yields contrac-
tion nearly fifteen times stronger than adjacent seeds. This is not statistical fluctuation—all three
seeds pass admissibility (CR < 1.0), but only ¥ = 1640 meets the exceptional threshold (CR < 0.3).

4.2 Y-Space Distribution

Preliminary mapping of YX-space via systematic seed variation reveals a non-uniform distribution:
e Generic regime (~85%): CR € [0.4,0.7] — admissible but moderate stabilization
e Moderate regime (~10%): CR € [0.1,0.4] — enhanced stabilization
e Exceptional regime (~5%): CR < 0.1 — strong contraction (Higgs-like)

This distribution is consistent across independent 7 operators, though specific exceptional seeds
vary by operator. The rarity of exceptional stabilization ( 5%) suggests structural selection rather
than uniform sampling of configuration space.

5 Complete UNNS Hierarchy

The refined operator hierarchy is therefore:
3> — F — Q — 7 — Observable Structure.
In this cascade:
e 3 determines latent geometry and sets stabilization potential
e F realizes ¥-encoded structure as an ensemble

e  filters viable configurations (selection gate)

T exploits post-§) structure to stabilize (if admissible)

Observable structure emerges only after successful stabilization

Crucially, Q gates admissibility (whether 7 succeeds at all), while ¥ modulates strength (how
much 7 contracts the residual).

6 Higgs-Mode Admissibility Protocol

We define a seven-stage protocol to classify operators as exhibiting Higgs-like stabilization behavior.
Each criterion is independently falsifiable.



6.1 Protocol Stages

Stage A — Pre-Q) Gate Test (F1) Test 7 on raw ensemble E before 2-selection.

Criterion F1: Operator must fail to stabilize (CR > 1.0 or residual improvement below thresh-
old).

Higgs-like expectation: FAIL. Stabilization requires prior selection.

Stage B — Post-Q) Admissibility (F2) Apply standard pipeline: E — Q(E) — 7(Q(E)).
Criterion F2: Operator must succeed post-2 (CR < 1.0, residual improvement > A = 0.002).
Higgs-like expectation: PASS. Selection gates admissibility.

Stage C — Strong Contraction (F3) Measure post-{2 contraction strength.
Criterion F3: CR < 0.3 (residual reduction > 70%).
Higgs-like expectation: PASS for exceptional ¥ only.

Stage D — Parameter Fragility (F4) Perturb 7 parameters: test A € {A- (1 +¢€)}, u €
{r-(1£e€)} with e =0.05.
Criterion F4: Fragility index I, > 0.5 (> 50% of perturbed variants fail admissibility).
Higgs-like expectation: PASS. Stabilization is structurally isolated.

Stage E — Multi-Seed Consistency (F5) Repeat Stages A-B across N independent seeds

(e.g., N =5).
Criterion F5: Consistency C > 0.8 (> 80% of seeds exhibit pre-Q FAIL — post-Q PASS
pattern).

Higgs-like expectation: PASS. Pattern is 7-intrinsic, not seed-specific.

Stage F — (Q-Selectivity (F6) Test 7 with alternative Q0 configurations (vary keep fraction
f€{0.2,0.25,0.3,0.35,0.4}).

Criterion F6: Selectivity Sq < 0.3 (< 30% of Q variants enable stabilization).

Higgs-like expectation: PASS. Requires specific - coupling geometry.

Stage G — Control Specificity (F7) Generate random control ensembles with same statistical
properties but different structure.

Criterion F7: Specificity Scty1 > 0.5 (> 50% of controls fail even post-Q).

Higgs-like expectation: PASS. 7 exploits structured geometry, not generic statistics.
6.2 Classification

e HIGGS-LIKE: All seven criteria satisfied

e PARTIAL: Five to six criteria satisfied

e NOT HIGGS-LIKE: Four or fewer criteria satisfied

Preliminary results indicate that seed ¥ = 1640 with operator 7p satisfies F1-F3 definitively
(Table 1); full protocol testing (F4-F7) is ongoing.



7 Interpretation Relative to the Higgs Discovery

This framework does not reinterpret the Higgs boson as a UNNS object, nor does it predict Higgs-
sector parameters or collider observables. Instead, it provides a structural explanation for why
Higgs-like stabilization is realized at all.

7.1 What Higgs-Mode Explains

Realization. Electroweak symmetry breaking is not arbitrary among mathematically consistent
alternatives. It reflects a rare admissible stabilization configuration in »-space.

Fine-Tuning. Apparent parameter tuning (Higgs mass hierarchy, vacuum expectation value) re-
flects Y-specificity rather than energetic coincidence. Most ¥ configurations do not support excep-
tional stabilization.

Extensions Absence. Many conceivable symmetry-breaking extensions (additional Higgs dou-
blets, triplets, etc.) may be structurally inadmissible—they would require different ¥-Q-7 coupling
geometries that nature does not realize.

BSM Desert. The absence of new physics signals from 125 GeV to current LHC limits is consistent
with structural silence: the ¥ configuration that enables Higgs stabilization is isolated in Y-space,
with no nearby configurations supporting extended structure.

7.2 What Higgs-Mode Does Not Claim
We do not assert that:

e UNNS operators are quantum fields

e Chamber results derive Standard Model parameters

e Y.-space corresponds to physical spacetime or momentum space

e Pre-phenomenological admissibility replaces quantum field theory

The framework operates upstream of phenomenology, constraining which stabilization mecha-
nisms can be realized, not computing their detailed properties.

8 Structural Anthropic Analogy

The X-layer introduces a structural analog of anthropic selection in cosmology.

8.1 Cosmological Analogy

In anthropic multiverse scenarios:
e Most universe configurations — no structure formation
e Rare configurations — galaxies, stars, life possible

e We observe exceptional tuning — observer selection bias



In UNNS >-space:
e Most 3 configurations — generic stabilization (CR ~ 0.5)
e Rare ¥ configurations — exceptional resonance (CR < 0.1)

e We observe Higgs mechanism — structural selection

8.2 Operational Testability

Unlike cosmological anthropic arguments, which invoke physically unobservable parallel universes,
Y-space structure is empirically testable:

e Seed distributions can be mapped exhaustively

e Local clustering near exceptional seeds can be measured
e Cross-operator resonance can be compared

e Multi-chamber ¥-signatures can be correlated

This renders structural anthropics scientific rather than metaphysical: the hypothesis makes
quantitative predictions and has explicit falsification criteria.

9 Relation to Existing Approaches

9.1 Naturalness and Fine-Tuning

Traditional naturalness arguments (Barbieri-Giudice, 't Hooft) identify hierarchy problems and seek
ultraviolet completions. The Y-layer framework operates upstream of quantum corrections, testing
whether stabilization mechanisms are structurally admissible before asking how loop corrections
modify their parameters.

If a stabilization structure is >-inadmissible, no amount of UV completion will make it realized.
Conversely, Y-admissible structures may appear "tuned" simply because exceptional ¥ configura-
tions are rare.

9.2 Anthropic Multiverse

Weinberg and Susskind invoke ensemble dynamics over physically realized universes with varying
fundamental constants. The Y-layer hypothesis operates within a single universe, testing structural
selection in pre-phenomenological configuration space.

Unlike metaphysical multiverse arguments, >-space is computationally accessible and empirically
falsifiable.

9.3 Swampland Conjectures

String swampland criteria (Vafa et al.) identify low-energy effective theories that cannot be UV-
completed to consistent string vacua. Both swampland and }-layer approaches exclude certain
structures, but at different levels:

e Swampland: UV consistency (string theory — effective field theory)
e Y-layer: Pre-phenomenological admissibility (X — stabilization)

Y-inadmissibility would block realization before swampland criteria become relevant.



9.4 Asymptotic Safety

Renormalization group approaches (Weinberg, Reuter) seek UV fixed points where quantum gravity
becomes non-perturbatively renormalizable. The X-layer framework operates further upstream:
admissibility gates which RG flows are structurally possible, independent of their UV behavior.

10 Phenomenological Predictions and Falsifiability

If Higgs stabilization reflects 3-layer selection, the framework makes testable predictions for collider
physics and precision measurements.

10.1 BSM Desert Predictions

P1: No Continuous Extensions. Additional Higgs doublets, triplets, or supersymmetric part-
ners should remain absent. These would require distinct -0-7 coupling geometries inconsistent
with our universe’s Y configuration.

Falsification: Discovery of any continuous Higgs-sector extension.

Test window: HL-LHC Phase 2 (2029-2035), future colliders.

P2: Coupling Rigidity. Precision Higgs measurements should find no systematic deviations
from Standard Model predictions, even where theoretically allowed, due to structural isolation
(Higgs-Mode criterion F4: fragility).

Falsification: Consistent coupling deviations > 1% in multiple channels.

Test window: HL-LHC, ILC/CLIC precision programs.

P3: Portal Absence. Higgs-portal dark matter, exotic decay channels, and scalar mixing should
remain null. These require extended >-geometry not realized in our configuration.
Falsification: Discovery of Higgs — invisible decays, dark photon mixing, or scalar singlets.
Test window: HL-LHC rare decay searches.

P4: Discrete Emergence. If new physics appears beyond the Higgs, it will emerge discretely
at distinct energy scales (corresponding to new {2-layers), not as smooth extensions of electroweak
structure.

Falsification: Continuous spectrum of new scalars or smooth approach to GUT scale.

Test window: Future colliders above 10 TeV.

10.2 Computational Falsification

Within the UNNS framework itself:

F-Test 1: X-Clustering. Seeds near ¥ = 1640 should exhibit correlated CR (local structure in
Y-space).
Test: Map X € [1600, 1680] at unit resolution.

F-Test 2: Cross-Operator Resonance. Operator 7g should show different exceptional ¥ than
7p (operator-dependent resonance).
Test: Full Higgs-Mode protocol for 7 on same seed set.



F-Test 3: Multi-Chamber Signatures. ¥ = 1640 should exhibit exceptional behavior in other
chambers (e.g., ¢-lock in Chamber XIV).
Test: Cross-chamber correlation analysis.

11 Limitations and Future Work

11.1 Scope Limitations

This work does not:
e Model quantum fields or gauge theories
e Predict particle masses, couplings, or cross-sections
e Claim UNNS structures are physical spacetime
e Assert numerical correspondence between Y. and Standard Model parameters

Its scope is strictly pre-phenomenological and structural.

11.2 Future Directions

Large-Scale ¥-Mapping. Systematic survey of X-space (N > 1000 seeds) to establish:
e Precise distribution statistics (generic/moderate/exceptional percentages)
e Clustering structure (local minima, gradients)

e Operator-dependence (which 7 resonate with which )

Full Protocol Testing. Complete seven-stage Higgs-Mode runs on candidate seeds (F4-F7 stages),
including:

e Parameter perturbation landscapes
e Multi-seed consistency analysis
o ()-selectivity sweeps

e Control ensemble specificity tests

Cross-Chamber Y-Signatures. Test whether exceptional ¥ configurations exhibit correlated
behavior across multiple chambers:

e Chamber XIII (7-field fundamentals)
e Chamber XIV (¢-scale resonance)
e Chamber XXXV (€2 — 7 coupling)

If ¥ is truly fundamental, signatures should persist across different operational contexts.



Theoretical Characterization. Develop analytical tools to characterize ¥-space geometry:
e What graph-theoretic properties distinguish exceptional %7
e Can Y-admissibility be predicted from seed structure?

e What is the dimensionality of Y-space?

12 Conclusion

We have demonstrated empirically that selection-gated stabilization (E — €2 — 7) is necessary but
insufficient to explain exceptional structural contraction. A previously unmodeled source geometry
layer ¥ determines stabilization strength even when admissibility is universal.

The refined hierarchy ¥ — E — € — 7 provides a structural explanation for why Higgs-like
symmetry breaking is realized (exceptional ¥), why it appears finely tuned (X-rarity), and why
many theoretical extensions remain absent (3-inadmissibility), without modifying or extending the
Standard Model.

The framework makes falsifiable predictions for both collider experiments and computational
testing. Any systematic deviation would require reassessment of -space geometry or admissibility
criteria.

In this sense, the 2012 Higgs discovery can be interpreted not only as confirmation of the
Standard Model, but as indirect evidence of a deeper structural selection principle governing which
stabilization mechanisms can be realized at all.



