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Abstract

This paper reformulates the long-running “Aether Structures” program as a reproducible,
table-first theory component of the Aether Physics Model (APM) in Quantum Measurement
Units (QMU). The complete source package (LaTeX, figures, and analysis code) is maintained
in the public repository [Thomson, 2025]. The starting point is a binary half-spin occupancy
model: an Aether unit contains loxodromic half-spin channels (“spin positions”)[Snyder, 1987],
only one channel can be materially occupied per particle, and opposite-handed channels cannot
coexist in the same activation domain. This yields a two-count description of composite
matter activation—electron-channel count x and proton-channel count y—and motivates a
bilinear structure generator G(z,y) = (£ — 1) (4 +3) = %. To remove dependence on
legacy meshing software, the generator is evaluated on an explicitly declared odd-integer lattice

constructed from a scan variable (range base) h, producing a field table Z;, for each h. Cycles

A

Aether geometrical modulus. Mirror pairing is posed as a numeric invariant on tables Z; under
declared reflections, with the refinement that the signed tables obey an anti-mirror relation
while sign-insensitive observables (e.g. |Zy|) exhibit the visually perceived mirror. We also
introduce a motif forecast law: polygon and star families arise from rational commensurability
of u(h) = frac(|h|/A) [Khinchin, 1997, Hardy and Wright, 2008], with a physics-determined
maximum resolvable order Quayx ~ [VA] = [4n] for unit-step scans. Finally, we state and
operationalize a macro-form projection hypothesis: the Aether supplies a discrete catalog of
near-regular motif orders which persist under coarse-graining and can be selected by growth-
front dynamics, producing the spectrum of macroscopic forms (crystalline and biological) from
highly symmetric to intentionally imperfect symmetry. The paper provides explicit definitions,
invariants, and falsifiable prediction protocols without reliance on graphics.

are indexed by a centered modular phase 6(h) = (frac(+3) — %) <h)7 where A = 1672 is the
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1 Scope and Rationale

The Aether Structures program originated as a visual exploration of patterns generated from discrete
Aether-number rules. After the loss of the original MathCAD environment, the central scientific
question becomes sharper:

Q: Do the observed mirrorings, repetitions, and near-regular geometric motifs arise
from the Aether-structure rules themselves, or from a particular meshing/plotting
implementation?

This paper answers by shifting to a table-first formulation:

define matter activation in terms of binary half-spin loxodrome occupancy;
define a portable generator G(x,y) for composite activation;

define a portable lattice construction indexed by a scan variable h;

define the resulting field table Z; and compute invariants directly on Zp;
index cycles and mirror pairing by modular phase relative to 1672

AR O

connect the catalog of motif orders to a macro-form projection hypothesis via coarse-graining.

The output is falsifiable: if mirror pairing and motif catalog claims fail at the table level, the
program is constrained regardless of any visual rendering.

2 QMU Ledger Anchor and the Aether Geometrical Constant

We adopt the standardized Ledger One closure check for electromagnetic propagation decomposition
in QMU.

2.1 Ledger One definition

Define Ledger One as the fundamental QMU dimensional identity for Aether rotation. Ledger One
represents the Aether Rotational Self-Identity and corresponds to

Ay -curl = F2N\2 (1)

2.2 The geometrical constant for cycle indexing

The Aether Structures program repeatedly highlights a distinguished value:
A = 1672 (2)

A secondary, derived scale is the square-root midpoint

VA = 4r, (3)

which will reappear below as a “mid-scale” threshold for quantization richness and as a second
neighborhood where motif classes can diverge sharply from the bulk catalog.
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In this paper, A = 1672 serves as the modulus governing the cycle coordinate of the scan variable
h. The role of A = 1672 is operational: it defines a modular phase coordinate used to classify
structures and predict mirror pairing.

Nuance (symbol hygiene). In QMU notation A, is reserved for the Aether unit A,,. This paper
therefore uses A for the geometrical modulus 1672 to avoid collisions between the Aether unit and
the modulus used for cycle indexing.

3 Binary Half-Spin Occupancy Model

3.1 Loxodromes as half-spin “positions”

We model an Aether unit as containing loxodromic channels (“spin positions”) [Snyder, 1987] with
half-spin character. The guiding occupancy postulate is:

PO (single occupancy): only one loxodromic half-spin channel can be materially
occupied per subatomic particle; thus only half of an Aether unit is materially activated
per particle.

Electron and proton channels are distinguished by relative polarity:

electron channel: — %, proton channel: + %, (4)

where the signs are relative and encode oppositeness, not absolute polarity.
3.2 Binary activation domain

A second postulate enforces a binary activation domain:

P1 (handedness exclusivity): left-handed activation cannot coexist with right-handed
activation within the same local activation domain; thus only two half-spin channels are
available for macro matter activation.

This binary restriction is the conceptual basis for a two-count generator: composite activation is
determined by the coupled counts of oppositely polarized half-spin occupancies.

4 The Core Generator from Half-Spin Counts

4.1 Spin-count variables

Let x and y be integer counts (or integer indices) representing, in the macro-view of a composite
structure, the available electron-channel and proton-channel half-spin positions, respectively. Em-
pirically x and y are often nearly balanced in bulk matter, but this paper does not require exact
equality; only the two-channel structure is assumed.
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4.2 Bilinear structure generator

We define the core Aether-structure generator as

oy = (5-3)(5+3) = T ®

The half-spin offsets encode the single-occupancy constraint (P0) and the binary channel distinction
(P1). Swapping the sign convention (interchanging electron/proton channel polarity) corresponds to
relabeling channels; the essential requirement is oppositeness.

4.3 Equivalent anchoring and two-step shifts

Aether-unit loxodromes admit multiple equivalent anchorings across their channel set. For example,
a shift by two half-spin positions changes (z/2 —1/2) to (z/2+3/2), a difference of 2. Such two-step
shifts motivate equivalence operations that can induce mirror-partner relationships under scans of
the range base h (formalized below as a table reflection invariant).

5 Table-First Field Construction

This section replaces any dependence on proprietary meshing with explicit, portable rules.

5.1 Range base and resolution

Let h denote the range base (scan parameter). Fix a sampling resolution N > 3. All results must
report sensitivity to N and to the quantizer tie-breaking convention.

5.2 Normalized coordinates

Define normalized sampling coordinates

2(i — 1) 20D

;= _— iy ] 1,....N}. 6
N—l’ Uy N_17 Z,jE{, ) } ()

up=—1+

We use the convention that the first table index i corresponds to the u-coordinate (horizontal axis
in plots) and the second index j corresponds to v (vertical axis).

5.3 0Odd-integer channel quantization

Define integer channel indices by odd quantization:

zi(h) = <2 nint<h2ui> + 1) . ylh) = (2 nint<h2vj> + 1> , (7)

where (2 nint(3) + 1) returns an odd integer. This choice encodes the discrete “half-spin” sampling
logic in a portable way and ensures that structure transitions occur at discrete quantization
boundaries as h varies.
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5.4 The Aether structure table

Define the field table
Zh(i,j) = G(xi(h),yj(h)), i,j c {1,...,N}, (8)

with G given by Eq. (5). All invariants and motif indices in this paper are computed from Zj, (or
from explicitly declared transforms of Z,), without requiring pictures.

5.5 Optional transforms

If additional phase or saturation behavior is desired, define a declared transform family

Son(i, ) = Poy(Zn(i,])), (9)

with explicit parameters (¢,n). Importantly, the modular phase coordinate for cycles is reserved for
6(h) below, not for transform parameters.

6 Modular Phase, Partnering, and the Anti-Mirror Theorem

6.1 Centered modular phase

Let the Aether geometrical modulus be
= 1672 (10)

For each range base (scan parameter) h, define the centered fractional phase [Khinchin, 1997, Hardy

and Wright, 2008
h
6(h) = <fraC<A—|—§> — ;) € (—%,

where (frac(x + %) - %) = frac(z + 3) — 5 and frac(z) = 2 — |z].

] (11)

N[

6.2 Discrete opposite-phase partner

Because h is sampled on a discrete set (integers or odd-integers, depending on the table definition),
the exact continuous relation §(h') = —0(h) cannot always be satisfied. We therefore define the
opposite-phase partner h' by

B’ = argmin |6(m)+ 0(h)|, H C Z the declared scan set, (12)
meH

and we report the phase-opposition error
e(h) = [0(h) +0(1)]. (13)

A successful modular pairing is evidenced by small ¢(h) across the scan window. Unless otherwise
stated, we take the declared scan set as either

Hz = {hminahmin + ]-a R hmax} or Hodd = {h €EL: hmin <h< hmaXa h Odd},

and all reported diagnostics must specify which choice is used.
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Phase-opposition error €(h) for selected partners
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Figure 1: Opposite-phase partner error e(h) = |0(h) + 6(h')| across the scan. Structure-change
concentrations occur in the modulus-crossing neighborhood h ~ A = 1672,

6.3 Anti-mirror theorem (table-level symmetry)

Let Z(h) denote the data table produced at scan value h prior to any rendering, and let R, denote
reflection across the u-index of the table (index reversal i — N + 1 — 7). Then the observed pairing
in the table-first pipeline is not a pure mirror but an anti-mirror:

O(h')~—-0(h) = Z(h) = —R Z(N)) (anti-mirror pairing). (14)

Equivalently, the sign-insensitive observables M (Z) (e.g. M(Z) = |Z|, quantile masks, or level sets
of |Z]) satisfy the visually perceived mirror relation

M(Z(h)) ~ R M(Z(K))), (15)

which explains why mirror symmetry can be unmistakable in plots even when the signed field obeys
an anti-mirror.
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Integer sum bands for modular-opposite partner selection
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Figure 2: Sum-band quantization: S(h) = h + h’ forms piecewise-constant bands clustering near
integer multiples of A = 1672,

6.4 Sum-band quantization (integerized A-pairing)
In finite discrete scans, the partner selection (12) produces piecewise-constant sum bands

S(h) = h+ 1, (16)
with S(h) clustering near integer multiples of A. Define the band index and residual

k(h) = mnt<sf4h>) €7, ph) = S(h) — k(h) A. (17)

Small |p(h)| indicates that the discrete scan is resolving the continuous modular pairing faithfully.

6.5 Logarithmic Half-Cycle Structure

The modulus A = 1672 defines the full cycle length, but the motif transitions exhibit a non-linear
distribution, with sharper changes concentrated in the early scan range. This suggests a logarithmic
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Anti-mirror correlation strength vs h
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Figure 3: Anti-mirror correlation diagnostic for the signed tables: the strongest pairing is typically
Z(h) = =R(Z(h')), while mirror symmetry is recovered on sign-insensitive observables such as |Z].

interpretation: the cycle divides into two half-cycles, with h &~ 47 = /A marking the midpoint in
logarithmic scale, as log(4m) = %log A.

In the first half-cycle (1 < h < 47), phase steps Au = Ah/A are relatively fine, enabling rapid motif
order variations and higher resolvability up to Qmax =~ 13. The second half-cycle (47 < h < A) shows
broader stability in motif classes, with fewer transitions. Geometries at h ~ 47 (e.g., high-order
polygons like {12}) and h ~ A (e.g., {13}) diverge sharply from the catalog’s lower-order norms
(e.g., {3}, {5/2}), manifesting as anomalous high-symmetry forms. This logarithmic scaling aligns
with the quadratic geometry of A, reflecting the bilinear generator’s product form and the Aether’s
rotational decomposition in Ledger One.

7 Mirror Pairing as a Table Invariant
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7.1 Declared reflection operator

Let R be a reflection map acting on table indices. Canonical choices include:

(ReZ)(i,7) =Z(N+1—14,7) (left-right), (18)
(RyZ)(i,5) = Z(i,N+1—j3) (up-down). (19)

Other reflection operators are admissible but must be disclosed and fixed for the entire analysis.

7.2 Mirror and anti-mirror distances

Two complementary distances are required because the strongest symmetry in the signed tables is
anti-mirror, while the visually perceived symmetry is mirror on sign-insensitive observables.

Mirror distance. Define the mirror distance

Zn, — R(Zy, |
M7(2+)(h1,h2) = H 1 HZh (HF 2)‘ F (20)
1

Anti-mirror distance. Define the anti-mirror distance

_ Zn, + R(Zp,
M7(3 )(hlahZ) = H 1 HZh (HF 2)||F
1

(21)

These matrix distances use the Frobenius norm as a standard, rotation-agnostic table metric.[Golub
and Van Loan, 2013]

The anti-mirror theorem (14) predicts that Mé_)(h, h') clusters near a small value for the partner

map h +— b/, while M7(3+) becomes small after applying a sign-insensitive map such as Z — |Z|.

7.3 Mirror partner selection rule

A portable partner rule is to choose hy such that 6(hy) ~ —6(h_) within a scan set H:

hy € argmin|f(m)+ 6(h_)|. (22)
meH

The mirror hypothesis is then the statement that Mg (h_, hy) clusters near a small value for a fixed,
declared R.

8 Motif Indices Without Pictures

To formalize “geometric shapes emerging,” we define motif indices computed directly from Z,.
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8.1 Binary mask at fixed contrast

Define an amplitude observable Ay (4, j) = |Z4(4,7)| (or |Sg,(i,7)| if a transform is used). Choose a
fixed quantile ¢ € (0,1) (default ¢ = ) and define

Th(q) = quantﬂe({Ah Z?])}? Q)a Bh<Z7j) = 1(Ah(7'7.7) > Th(Q))'

Using a fixed quantile standardizes contrast across h without hand-tuned thresholds. [Golub and
Van Loan, 2013]

8.2 Harmonic motif order

From Bj, construct a radial boundary profile around the table centroid by sampling directions
o = 2mk/K and measuring the distance to the nearest boundary crossing along each ray. Let
rh(¢r) denote the profile and 7, () = 71 (pr) — (rp). Define the harmonic motif order as

m(h) = argmax ]?;(n)\. (23)
This m(h) is the table-level analog of “the structure looks like an m-fold star/polygon,” with

imperfection encoded by secondary harmonics and by the magnitude of the dominant coefficient.

8.3 Symmetry signature

Define a discrete rotation operator R,, about the table centroid (implemented by coordinate rotation
followed by declared interpolation). Define the symmetry score

1Zn — (Zn o Ry)llp
Ism ;h = .
ym{m;h) 12T

Low values of Isym(n; h) identify preferred symmetry classes in a non-visual manner.

(24)

9 Motif Forecast Law: Rational Locking to the 167> Modulus

The table-level motif index m(h) provides an empirical classifier. Independently, the modulus
A = 167% supports an a priori forecast of polygon and star families by rational commensurability
of the unsigned phase

|

u(h) = frac(@) €10,1). (25)

9.1 Best rational lock and Schlifli symbol

We use standard Schléfli-symbol notation for regular polygons and star polygons.[Coxeter, 1973]
Define the reduced rational lock (p,q) by

(p,q) = argmin
1<p<q<Qmax
ged(p,q)=1

u(h) — p‘ . (26)
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[Khinchin, 1997, Hardy and Wright, 2008]
The predicted motif family is the Schléfli symbol {¢/p}:

p =1 = polygon {q}, p > 1= star {q/p}.

This forecasting law reproduces the observed examples (e.g. h = £19 = {8}; h = £53 = {3};
h = £73 = {13/6}).

9.2 Physics-determined ceiling on resolvable order

Because h is discrete, the phase step is Au = Ah/A. Distinct classes of denominator g separate on
the scale ~ 1/¢?, so resolvability requires

Ah 1 | A
— < = = < —
For unit-step scans (Ah = 1),
Qmax ~ "\/ A—‘ = [4r] = 13. (27)

For odd-only scans (Ah = 2), this ceiling drops to approximately Qmax ~ 9. This provides a
concrete reason that historical sampling conventions can change the apparent motif catalog.

This ceiling Qmax ~ VA = 47 not only bounds the denominator ¢ but also delineates the logarithmic
half-cycle: the first half (b < 47) accesses the full range of orders due to finer phase resolution, while
the second half stabilizes lower orders. Consequently, motif forecasts at h ~ 47w and h ~ A predict
divergent high-symmetry geometries (e.g., {12/1} and {13/1} from Appendix C), which stand out
as peaks in the distribution and may correspond to rare macroscopic forms like quasicrystals or
high-fold biological symmetries. [Shechtman et al., 1984]

9.3 Best-fit versus polygon-preferred edge cases
Near-degenerate regions occur where a polygon {¢} and a star {q/p} fit u(h) comparably well. In

those cases, the reporting standard is to record both the pure best-fit (p,¢) and a “simplicity-prior”
choice that mildly penalizes higher winding p > 1.

9.4 Motif forecast table for h € [1,316]

A LaTeX-ready catalog (first occurrence, count, and representative values near h ~ A and h ~ 2A)
is provided as an external table file:

\input{motif_forecast_catalog_table.tex}

10 Independent Code Reconnaissance: Coordinate Families, Quadratic
Baseline, and Spiral Strategy

To stress-test the table-first definitions beyond a single viewing geometry, an independent code review
and exploratory simulations were performed against the paper’s stated pipeline (quantization —
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tif forecast: symmetry order Q(h) for h=1..316 (physics-derived Qmax=ceil(
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Figure 4: Forecast symmetry order Q(h) for h € [1,316] using the physics-derived ceiling Qmax = 13.
Vertical markers indicate h =~ 47w, h =~ A, and h =~ 2A.

generator G — binary mask — harmonic order extraction). The following findings are incorporated
here as documented reconnaissance to guide the next round of formal verification. They are reported
as outputs of an independent implementation and should be treated as testable claims against the
GitHub reference code bundle. [Thomson, 2025]

10.1 Finite catalog and cyclic repetition

The scan equations define a finite catalog of near-regular motif classes (polygons and stars) within
each cycle governed by the modulus A = 16m2. The catalog repeats as h increases and is forecast by
rational locking (p, ¢) to the unsigned phase u(h) in Eq. (25), subject to the physics ceiling Qmax = 13
in Eq. (27). In the current h € [1,316] catalog, low-denominator orders (notably 3,5,8,13) appear
frequently, aligning with Fibonacci-adjacent sequences that recur in natural patterning (phyllotaxis,
packing, branching). [Jean, 1994, Adler et al., 1997]
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10.2 Coordinate-family domain maps and what they change

Sections (6)—(8) define a default Cartesian sampling on (u,v) € [~1,1]2. The same quantization-
and-generator logic can be tested under alternate domain maps ¥ without changing the generator
physics:

Cartesian (default).
U = Uyq, U = j.

Cylindrical/polar resampling. Sample (r,79) on r € [0,/2], ¥ € [0,27) and map to

u = 1 cos ¥, v =rsind.

Spherical resampling (projection to a 2D table). Sample (0,®) on © € [0, 7], ® € [0,27)
and project via
u = sin © cos P, v = sin O sin @,

which corresponds to an azimuthal-style projection of the unit sphere to the (u,v) table domain.

These maps test whether motif class and modular pairing are properties of the generator-and-
quantizer rules, or artifacts of the chosen viewing parameterization.

10.3 Observed “quadratic baseline” and 4-fold bias in median masks

In reconnaissance runs that followed the paper’s default binary-mask prescription (median-contrast
masks on |Z]), a persistent 4-fold harmonic dominance (m ~ 4) was reported across several tested
h values. This can be understood as a quadratic baseline arising from the bilinear generator:

(z-D+1)
G(z,y) = 5
whose smooth-envelope level sets approximate hyperbolae of the form uv = const under a continuum
proxy. Under sign-insensitive masking (|G|) and a square sampling window, this envelope naturally

supports a 4-fold symmetry class in the extracted boundary statistics.

Nuance. A 4-fold bias in one observable (median masks on |Z,|) does not contradict the motif
forecast law; it signals that the current motif-extraction observable may be too “quadratic” and
can suppress higher-order rational-lock classes. This is a methodological cue: to recover the full
forecast catalog, one should vary (i) the contrast quantile g, (ii) whether the mask is built on Zj or
a declared transform ®(Z,), and (iii) the boundary extraction rule (e.g. multi-threshold persistence
rather than a single median cut).

10.4 Cylindrical and spherical views: helical and loxodromic tendencies

Under polar/cylindrical resampling, reconnaissance runs reported the same 4-fold baseline but
with sharper boundary detection (stronger harmonic amplitudes), consistent with denser angular
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sampling enhancing edge localization. This coordinate family provides a natural bridge to helical
macro-forms: quantization steps in (r,1) induce phase shifts that can present as spiral arms when
the boundary is tracked as a function of 4.

Under spherical resampling, the polar-versus-equatorial sampling density introduces curvature
into the mask geometry. Reconnaissance runs suggested that this can manifest as lozodromic
(constant-bearing) spiral tendencies on the sphere, aligning with the loxodrome picture already used
for half-spin channel geometry.

10.5 Golden ratio entry point via square-root generator variants

Appendix A records alternate generators (e.g. the square-root form G2). Independent exploration
noted that algebraic components of square-root channel maps can produce golden-ratio-like constants
(through /5 combinations) under specific low-activation limits and normalization choices. This
provides a plausible mathematical link between a finite motif catalog and a spiral strategy for
generating macroscopic variety: Fibonacci rational locks

58 1B

3 5 8
converge to ¢ = %, and spiral-growth strategies based on these ratios are well known to optimize
packing and exposure in natural systems.

Implementation note. Any ¢-claims must be tied to a declared generator and normalization
in the repository (Appendix A), because G2 is not identical to G and algebraic rearrangements
can move constants between numerator, denominator, and scaling. The scientific requirement is
reproducibility: the commit-tagged code must show exactly where v/5 enters, if it does.

10.6 Coarse-graining and growth-front iteration

Reconnaissance runs also experimented with an iterative “growth” proxy: incrementing h in steps
(analog of a slow growth-front scan), applying coarse-graining (block averages over 2 x 2 regions
across multiple levels), and re-evaluating motif order. The reported result was persistence of the
baseline symmetry class across coarse levels, with motif transitions concentrating in modulus-crossing
neighborhoods (where 6(h) ~ 0). This is consistent with the program’s macro-form projection
narrative: the Aether supplies a discrete basis of motif classes, while growth dynamics select and
superpose those classes with controlled imperfections.

10.7 Distinguished neighborhoods: 47 and A

Two scan scales emerge as distinguished:

1. the modulus crossing h ~ A = 1672, where #(h) ~ 0 and the partner map switches orientation
(Eq. (14));

2. the square-root midpoint h ~ v/A = 47, which marks a mid-scale threshold for quantization
richness when the table resolution N is fixed.
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The second point is not a modular crossing in 6(h); rather, it is a structural threshold in how many
distinct odd integers are realized by the quantizer in Eq. (7) across a finite grid. For small h, many
samples collapse to the same odd index and the table effectively has a small number of activation
levels; as h increases, the number of distinct indices grows until it is limited primarily by grid
resolution. Empirically, this “richness” transition can concentrate rapid changes in motif class near
a mid-scale such as h ~ 47, producing geometries that look anomalously high-symmetry relative to
the rest of the catalog.

10.8 Four-fold bias as a baseline symmetry of the bilinear generator

The correspondence reported in code exploration—that median masks built on |Z;| often yield a
dominant harmonic order m ~ 4—is consistent with the algebraic form of the generator and the
square-lattice sampling:

o The bilinear generator G(z,y) = % admits a smooth-envelope proxy whose level
sets are hyperbola-like in the underlying continuous coordinates. When the observable is
sign-insensitive (|G|) and the sampling window is square, the dominant boundary statistics
can inherit a quadratic (four-fold) baseline.

e Odd-integer quantization on a square grid reinforces quadrant-aligned steps: the discretized
transition lines preferentially align with the table axes and diagonals, stabilizing cross-like
and diamond-like features under median thresholding.

This baseline is not a defect; it is a mathematically predictable symmetry class of the simplest
generator-observable pair. However, it implies a critical methodological nuance:

Observable dependence: a strong 4-fold baseline in one extraction pipeline does not
refute the rational-lock forecast law; it indicates that the chosen observable (median
mask on |Zy|) may suppress the higher-order locks by privileging the quadratic envelope.

Accordingly, the correct scientific question is not “does m(h) equal the forecast order for one fixed
mask,” but rather “under which declared observables and coarse-graining ladders does the forecast
catalog emerge, and which observables collapse it to the quadratic baseline.”

10.9 A quantitative four-fold dominance metric

To track when the quadratic baseline dominates, define a normalized dominance score from the
boundary-harmonic spectrum:
7 (4)]
Dy(h) = ———=— 0 < Dy(h) <1, (28)
22T |h(n)

where a(n) is the harmonic spectrum used in Eq. (23). A pronounced quadratic regime corresponds
to Dy(h) — 1. The practical goal is to identify observable choices for which D4(h) decreases and
the rational-lock forecast classes reappear as dominant harmonics.
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10.10 Why 47 can behave like a “half-cycle” marker

Because A = 1672 is a square, A = (47)2, it is natural to introduce a squared-scale coordinate

2
ém) = 2, (29)

for which € = 1 occurs at h = VA = 47 and &€ = A occurs at h = A. In this coordinate, h = 47 is
a genuine midpoint on a multiplicative ladder and can separate regimes of table complexity and
symmetry selection even though 6(h) does not cross there.

10.11 Verification plan driven by reconnaissance

The reconnaissance results motivate a concrete verification plan within the repository:

1. Reproduce the 4-fold baseline under the ezact mask definition used (quantile ¢, boundary
method), then show how the baseline changes under alternative observables (multi-quantile
persistence; transforms ®(2)).

2. Repeat the scan under Cartesian, polar, and spherical domain maps ¥ and test which
invariants are map-invariant (phase pairing, sum bands) versus map-sensitive (boundary
harmonic extraction).

3. If a golden-ratio constant enters via an alternate generator, lock it to an explicit equation and a
unit-normalization statement, and test whether Fibonacci rational-lock motifs are statistically
enriched near crossings.

11 Cycle Claims and Falsifiable Predictions

11.1 C1: Modular catalog claim
C1 (modular catalog): The motif order m(h) and the symmetry minima of Isym(n; h)

are primarily functions of (|#(h)|,sgné(h)) over wide scan intervals, within declared
sensitivity bands in N and quantizer tie-breaking.

11.2 P1: Mirror pairing is data-level

P1: For a fixed reflection R, anti-mirror distances M7(3_)(h, hy) are small on signed

tables (and M7(€+) becomes small on sign-insensitive observables) for partners selected by
Eq. (22), and remain small under reasonable changes in N.

11.3 P2: Motif catalog is finite and stable

P2: Over a scan window H, the motif order m(h) clusters into a finite catalog
{mi,...,my} with stable modular-phase boundaries in 6(h).
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11.4 P3: Crossing neighborhood

P3: A distinguished neighborhood exists near §(h) = 0 (i.e. h ~ 1672) where motif
order changes rapidly and mirror pairing switches orientation, consistent with a modular
“crossing”.

These predictions are fully testable on the tables Z; without graphics.

11.5 P4: Logarithmic half-cycle divergence

P4: Motif orders m(h) and symmetry scores Isym(n;h) exhibit sharp divergences at
h ~ 41 = /A and h ~ A, with higher orders (Q =~ 12 — 13) in the first half-cycle

(h < 47) compared to the second, consistent with logarithmic scaling of phase resolution.

12 Macro-Form Projection Hypothesis

This section states what the cyclical pattern achieves in physical terms, consistent with your original
research intent.

12.1 From binary Aether activation to a motif basis

Equations (5)—(8) describe a binary activation mechanism on a quantized lattice. The modular
phase coordinate 6(h) organizes how quantization boundaries are crossed relative to the Aether
constant 162, The combined effect is a discrete catalog of near-regular motif orders and symmetry
classes:
h +— (m(h),argmin Isym(n; h)).
n

The motifs are expected to be unmistakably close to geometric shapes but not perfect, because the
generator is discrete (integer channel counts) and the symmetry is realized through quantization,
not through continuous rotational invariance.

12.2 Coarse-graining ladder and fractal persistence

To connect to macroscopic form, define a coarse-graining operator G, mapping tables to effective
fields at coarser scales (block averages, thresholding, edge extraction), and define a ladder

7z, 2 PV 2 g, plb), (30)

Hmacro (projection): The Aether motif catalog persists under coarse-graining in the
sense that dominant harmonic order and symmetry class are stable across multiple levels
in (30).

This is the mathematical meaning of “fractal projection” in this paper: not a literal scaled copy,
but persistence of motif class.



13 TEST PROTOCOL FOR MACRO-FORM COMPARISONS 18

12.3 Growth-front selection and variable imperfection

Represent a growth front by a boundary I'(¢) whose normal velocity is a functional of the coarse
field:
vy = ]—“( ,EL),VF,EL),...), (31)

with F declared by the growth context (inorganic crystal, seed development, leaf growth).

In this narrative, the Aether does not dictate a unique macroscopic outline. Instead, it supplies
a symmetry-and-motif scaffold. Different growth contexts implement different F and different
noise/constraint profiles:

e Inorganic crystals: strong anisotropic selection and lower internal variability can yield forms
closer to perfect symmetry classes.

e Organic growth: time-varying constraints and higher internal variability yield the same
motif classes with controlled departures from exact symmetry.

Thus, the cyclical modular structure achieves a unifying role: it organizes an effectively infinite
variety of macro forms into a discrete basis of motif classes with tunable imperfection.

13 Test Protocol for Macro-Form Comparisons

This protocol avoids SI units and avoids requiring one-to-one matching of a specimen to a single h
value.

13.1 Predicted motif statistics from Aether scan

Choose:

» generator G (Eq. (5)),
e resolution N and sensitivity band in N,
o scan set H of range bases (e.g. a contiguous integer window).

Compute m(h) and symmetry class for each h € H and form the predicted motif distribution

Porea(m) = |}1£|#{h €M : m(h) = m}.

13.2 Observed motif statistics from specimens

For each specimen (crystal face outline, seed silhouette, leaf outline), compute a radial boundary
function about its centroid and define the dominant harmonic order by the same method used in
Eq. (23). Form the observed distribution Pyps(m) over an ensemble.
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13.3 Falsifiable comparison

The macro-form projection hypothesis is supported when Py,s(m) is statistically compatible with
Pyred(m) under a declared metric (e.g. total variation distance), and when symmetry-class matches
are consistent across coarse-graining levels. Failure of this comparison constrains the projection

narrative regardless of any qualitative visual similarity.

14 Methods: Minimal Reproducibility Package

14.1 Public source repository (GitHub)

The authoritative, version-controlled source for this paper and its companion analysis code is:
https://github.com/aetherwizard/Aether-Structures-V2

The repository is intended to serve as a reproducibility bundle. It includes: (i) the QADI LaTeX
class and macros required to compile the manuscript, (ii) the table and scan analysis scripts used to
generate the numeric diagnostics and motif forecasts , and (iii) the image directory (Zimg/) used by
the paper. The reference analysis scripts use standard array and plotting libraries for deterministic
table construction and diagnostics.[Harris et al., 2020, Hunter, 2007]

14.2 Quantizer tie-breaking (required disclosure)

Because nint(-) can be implementation-dependent at half-integers, the quantizer must disclose a
deterministic tie-breaking rule (e.g. “round half away from zero” or “round half to even”). All
sensitivity results must include at least two tie-breaking conventions if half-integer hits occur in the
scan.

15 Discussion and Success Criteria

The reframed program succeeds if at least one of the following is demonstrated:

1. Data-level mirror pairing: mirror distances (21) are consistently small for partner selection
(22).

2. Finite motif catalog: motif order (23) clusters into a stable finite set with consistent
modular-phase boundaries.

3. Coarse-graining stability: motif order and symmetry class persist across multiple levels in
(30).

4. Macro-form statistical alignment: observed motif statistics from specimens are compatible
with predicted motif statistics from Aether scans.

5. Logarithmic half-cycle divergence: sharp high-order motifs at h ~ 4w, A persist under
coarse-graining.


https://github.com/aetherwizard/Aether-Structures-V2
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A failure mode is also informative: if mirror pairing or motif stability collapses under small changes
in N or tie-breaking, then the generator must be refined (e.g. by adjusting the quantizer, the lattice
mapping, or the occupancy offsets) before any macro projection narrative is justified.

16 Conclusion

Aether Structures is reformulated here as a reproducible, falsifiable program in QMU: binary half-
spin occupancy motivates a bilinear generator G(x,y); a portable odd-integer lattice produces a field
table Zj, for each range base h; modular phase 6(h) indexes cycles relative to 1672; mirror pairing is
a numeric invariant under declared reflections; and macro-form projection is posed as motif-class
persistence under coarse-graining and growth-front selection. This framework preserves the original
intent of the research while removing dependency on legacy plotting software and requiring only
table-level computations.

A Appendix A: Relation to Earlier Generators

Earlier Aether Structures work also employed alternate generators, including

\Vy2+1-1

— 2
C2l9) = Zma
2

z+1 y—-1
2 2

Gl(xa y) =

In the present paper, these may be treated as optional generator variants. The core narrative is
centered on Eq. (5) because it is directly derived from binary half-spin occupancy postulates.

B Appendix B: Immediate Action List

Implement Z;, (Eq. (8)) for a scan H and two resolutions N.

Compute 6(h) and verify partner selection (22).

Compute mirror distances (21) for R, and R,,.

Compute m(h) and symmetry signatures (24) across the scan.

Apply at least one coarse-graining ladder (30) and test motif-class persistence.

A

Build the first macro-form dataset: outlines — motif order extraction — P,ps(m) comparison.

C Appendix C: Motif Forecast Catalog Table

High-Q motifs cluster near logarithmic midpoints (h ~ 13 for 47, h ~ 158 for A). [Jean, 1994]
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Q@ P Motif {Q/P} First h Count h~A h=~2A4
2 1 2 76 14 82 240
3 1 3 51 10 209 213
3 2 3)/2 103 10 107 265
4 1 4 38 8 196 199
4 3 4/3 117 8 120 278
5 1 5 31 7 188 191
5 2 5/2 62 6 220 222
5 3 5/3 94 6 96 254
5 4 5/4 125 6 127 285
6 1 6 26 4 184 185
6 5 6/5 131 4 132 290
T 1 7 22 4 180 181
T2 7)/2 45 ) 202 204
7 3 7/3 67 5 225 226
7T 4 7/4 89 6 91 249
7T 5 7/5 112 4 113 271
7 6 7/6 135 4 136 294
8 1 8 19 6 177 179
8 3 8/3 59 3 217 217
8 5 8/5 98 4 99 257
8 7 87 137 6 139 297
9 1 9 17 4 175 176
9 2 9/2 34 4 192 193
9 4 9/4 70 4 227 228
9 5 9/5 87 4 88 246
9 7 9/7 123 4 124 282
9 8 9/8 140 4 141 299
10 1 10 16 3 173 174
10 3 10/3 47 3 205 205
10 7 10/7 110 4 111 269
10 9 10/9 142 2 142 300
1 1 11 14 3 172 172
11 2 11/2 28 ) 186 187
1 3 11/3 42 ) 200 201
11 4 11/4 56 6 214 216
11 5 11/5 72 3 229 230
11 6 11/6 86 2 86 244
1 7 117 100 6 102 260
1 8 11/8 114 6 116 274
1 9 11/9 128 6 130 288

Table 1: Motif forecast catalog for h € [1,316] under the simplicity-prior predictor. Here A = 1672,
(Rows 1-40.)
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Q@ P Motif {Q/P} First h Count h=A h=2A

11 10 11/10 143 4 144 302
12 1 12 13 2 171 171
12 5 12/5 65 4 223 224
12 7 12/7 92 4 93 251
12 11 12/11 145 2 145 303
13 1 13 1 26 158 316
13 2 13/2 24 4 182 183
13 3 13/3 36 4 194 195
13 4 13/4 49 5 206 208
13 5 13/5 61 3 218 219
13 6 13/6 73 6 231 233
13 7 13/7 83 6 85 243
13 8 13/8 97 2 97 255
13 9 13/9 108 4 109 267
13 10 13/10 121 4 122 280
13 11 13/11 133 4 134 292
13 12 13/12 146 24 157 315

Table 2: Motif forecast catalog for h € [1,316] under the simplicity-prior predictor. Here A = 1672,
(Rows 41-57.)
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