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1 INTRODUCTION 1

Abstract

The Aether Physics Model assigns a half-spin Ligamen Circulatus to one of four loxodromic
channels, while a freely transported phtn has one spin and is observed as an expanding cardioid.
This paper derives the minimal geometry connecting those statements. The Stage 11D outer
loxodromes are indexed by electrostatic-sphere polarity ¢ = £1 and temporal-torque handedness
h = +1. Opposite-sphere loxodromes with the same h have identical projections through the z
axis. Requiring a two-channel carrier to have zero sphere-polarity sum and nonzero one-spin
torque uniquely selects the pairs

Yy=e @p, Y- =pde.

The formerly proposed electron—positron carrier is excluded at this primitive level because its
opposite temporal torques sum to zero. Outer and inward portions of one loxodrome are likewise
excluded as separate half-spin carriers because together they are the 47 completion of one
channel.

The intrinsic temporal coordinates are represented by the half-angle lift (;,(®) = exp(ih®/2).
The five-dimensional state distinguishes the 27 branch boundary from 47 closure, while the
observable quotient (? = exp(ih®) has one-spin periodicity. For the Stage 11D spatial centerline,
direct orthographic projection gives r = asin(¢/2), not an exact Euclidean cardioid. The exact
cardioid appears in the swept-area coordinate

- 2r2

R, = = a(1l — cos ).

a

Thus the historical “cardioid of velocity squared” is recovered as a quadratic, time-integrated
projection of the loxodrome. With the discrete propagation scale a,, = nA¢, the projected root
remains fixed and the envelope nose is 2a,, so its apparent speed is 2c¢ while the physical Aether
handoff scale remains ¢ = Ac Fy,.

The geometry is independent of the transported mass-string scale. A species-indexed carrier
obeys S; = mgAc, angm, = S;c¢, and phtn, = mm)\%qu. This admits both electron- and proton-
scale phtn while keeping channel identity separate from phtn size. A general receiver ledger
is introduced that permits later derivation of direct capture, multi-seat conversion, daughter
phtn, receiver response, or dark-string remainder without assuming any of them. Symbolic and
numerical validation gives 46 successful checks with maximum residual below 7 x 10716,

Keywords: Aether fabric; phtn; one-spin photon; five-dimensional chronogeometry; loxodrome;
quadratic cardioid projection; temporal double cover; electron channel; proton channel; species-scale
phtn; proton-scale phtn; apparent 2¢ front; QMU; APM

1 Introduction

The preceding Aether-fabric papers establish a six-port relational cell, a two-state temporal transport
fiber, a complete 47 Stage 11D scan, a scanning mass string, an occupied rank-six projector, and
an invariant receiver boundary action [Thomson III, 2026¢,c,f,d]. One structural question remains
prior to receiver-specific material evolution:

What is the intrinsic geometry of a one-spin phtn when each materially occupied particle
uses only one half-spin Aether loxodrome?

The historical APM answer treated phtn as expanding angular momentum with a source-rooted
cardioid geometry. Secrets of the Aether further proposed that half of the electron angular momentum
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occupied the electron spin position and half occupied the positron spin position [Thomson III
and Bourassa, 2007]. The modern Aether geometry adds information unavailable to that early
construction: the four channels now carry independently identifiable electrostatic-sphere polarity,
temporal-torque handedness, species chirality, and outer/inward branch history. Those signs make
the carrier assignment testable rather than pictorial.

A second issue concerns the cardioid itself. The earlier transport paper used a normalized cardioid
angular weighting on an inverse-square front [Thomson III, 2026b]. The Stage 11D source, however,
supplies explicit loxodromic coordinates. The present paper therefore asks whether the cardioid
follows from those coordinates and, if so, under which projection. The answer is more precise than
the prior verbal account: ordinary z-axis projection gives a cusp-bearing loxodromic image, while a
quadratic swept-area projection gives an exact cardioid. This distinction explains why the historical
rendering was explicitly labeled a cardioid of velocity squared.

The third issue is scale. A half-spin channel is a geometric position, whereas a dark mass string
may carry electron or proton line content. The phtn geometry should therefore be derived once
with a species label x, rather than separately inventing electron- and proton-shaped carriers. This
permits the proton Casimir phtn already introduced in nuclear APM work [Thomson III, 2025¢]
while leaving its receiver conversion law open for a later nuclear paper.

Concentric Cardioids of Velocity Squared

Figure 1: Historical MathCAD rendering supplied by the author. The label “Concentric Cardioids
of Velocity Squared” is mathematically significant: the Stage 11D loxodrome produces an exact
cardioid in a quadratic radial, swept-area coordinate rather than in the raw Euclidean radius.

2 Scope, Authority, and Epistemic Rules

2.1 Inherited structures

The paper inherits the following established structures.
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1. An Aether Unit contains four loxodromic half-spin channels, with one materially occupied
channel per primitive particle [Thomson III, 2025b)].

2. The Stage 11D history consists of a visible outer 27 trace followed by a newly generated
inward 27 return, giving complete 47 closure [Thomson III, 2026a,f].

3. The species chirality is s = ggnr, with s = —1 for electron and positron channels and s = +1
for proton and antiproton channels [Thomson III, 2026f].

4. Free transport advances by one A¢ per quantum moment, so ¢ = A¢Fy; [Thomson III, 2026¢,b].

5. Phtn and ligt are distinct QMU quantities: ligt = phtn freq for a source stream [Thomson III,
2025d].

2.2 What is derived here

The paper derives:

e the unique neutral same-torque pair of half-spin channels for each phtn helicity;

¢ the no-go results for electron—positron, electron—antiproton, and outer—inward carrier proposals;
e a five-dimensional temporal half-angle lift and its one-spin observable quotient;

e exact z-axis degeneracy of the electron- and proton-position centerlines;

e the raw projected curve and the exact quadratic cardioid map;

o the rooted-envelope 2c¢ result without assigning local transport at 2c;

e a species-indexed phtn family and a conservation-complete future receiver ledger.

The paper does not derive a nuclear branching operator, a neutrino state, a dark-string return
probability, or a material-specific receiver evolution. Those remain open and are represented only
by ledger-complete placeholders.

3 Four Half-Spin Loxodromes

3.1 Stage 11D outer centerline

Let ¢ € {—1,+1} denote the two electrostatic-sphere positions and h € {—1,+1} the two temporal-
torque handednesses. For 0 < u < 1, the Stage 11D outer centerline is

sin(mu) cos(2mhu)
Xgn(usa) = a | sin(ru) sin(2whu) | . (1)
q[1 — cos(mu)]
The four channels are the Cartesian product

(g,h) € {—1,4+1} x {-1,+1}. (2)

Changing q reflects the centerline through the equatorial plane. Changing h reverses the azimuthal
winding.
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3.2 Channel convention

The following convention reproduces the species chirality s = gh:

channel‘ q ‘ h ‘5:qh

e~ -1
p | +1
P -1
et +1

+1
+1
-1
-1

4
-1
+1 (3)
+1
-1

The labels identify loxodromic positions. They do not imply that a transit phtn contains a material

electron and a material proton.

Same-handed loxodromes on opposite spheres

—q=+1,n=+1
q=-1,n=+1
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Figure 2: Opposite-sphere loxodromes with the same temporal torque are distinct in five-dimensional
Aether geometry but exactly coincident when viewed through the z axis. The hidden depth coordinate

distinguishes the channels.

4 Five-Dimensional Temporal Lift

4.1 Why the ordinary temporal plane is insufficient

The Stage 11D scalar history is

O(1) = 4rT,

0<r<L. (4)

The ordinary registration vector (cos®,sin ®) is identical at ® = 0, 27, and 4x. It cannot
distinguish the branch boundary from complete closure. The intrinsic state therefore requires a

lifted representation.
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ot

4.2 Half-angle temporal coordinates

Define the two intrinsic temporal coordinates by
P o ‘
Ch(®) = cos - +ihsin o = eth®/2, (5)
Then
G(0)=1,  G2m)=-1,  Gm) =1 (6)
The pair (¢, I¢,) supplies the two temporal coordinates of the five-dimensional Aether state.

The observable registration quotient is the quadratic map
Or(Cn) = G = €™, (7)

so the observable phase has 27 periodicity even though the intrinsic half-spin channel closes at 4.
The map is two-to-one:

Or(Ch) = Qr(—Cn)- (8)

Result 1: temporal double cover. The five-dimensional Aether state retains the sign distin-
guishing the outer/inward branch boundary, while its four-dimensional observable quotient has
one-spin periodicity. A one-spin phtn can therefore be built from paired half-spin channels without
erasing the underlying 47 chronogeometry.

Intrinsic lift { = e/®? Observed quotient g2 = e®

1.00 4 1.00 A
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2

N 0.50 1 2 0.50
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'E (9]
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Figure 3: The intrinsic half-angle lift distinguishes 27 from 47. The observable quadratic quotient
identifies the sign-paired temporal points and has one-spin periodicity.

5 Unique Paired-Channel Geometry of the One-Spin phtn
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5.1 Minimal carrier constraints

Consider two half-spin channel positions (g, h1) and (g2, h2). A neutral one-spin transit carrier
must satisfy:

Qpair =1 +q2 =0, (9)
hi+h
Jpair = 1"; 2 = 11 (10)

Equation (9) requires opposite spheres. Equation (10) requires equal temporal torque. Therefore

(g2, h2) = (—=q1, h1). (11)

Up to the sign of h, there is only one pair.

Result 2: unique neutral one-spin pairing. The two allowed carrier geometries are

Y+=¢€e Bp, Y-=pder. (12)

The two signs label temporal-torque helicity, not electrostatic charge.

5.2 Normalized transit state

Let z denote the mass-string scale and J;, the as-yet-undetermined relative phase. The minimal
normalized carrier is

_ 1 . idp, .
|7h,r> - ﬂ (‘_th $> +e |+1,h,$>) . (13)
The two channel weights are
1
w- =wi =g, w_ +wy = 1. (14)

Thus the paired representation does not duplicate the mass string. It divides one transported
content over two aligned half-spin positions.

For total species angm angm,_, the projected channel contributions are

2

angm'~) = Zangm,, angm'") = Zangm,, angm{~) 4+ angm{") = angm,. (15)

2 2

Because the two centerlines are identical under II,, the four-dimensional observer sees one aligned
angm geometry rather than two spatially resolved half-spin traces.

5.3 No-go alternatives

Electron—positron pair. For e” ®et,

+D+(=1)

Qpair = (*1) + (Jrl) = 07 Jpair = 9

—0. (16)

It is sphere-balanced but torque-balanced. It does not supply the nonzero one-spin temporal torque
required by the phtn carrier.
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Electron—antiproton pair. For e~ & p,
Qpair - (—1) + (—1) = —2, Jpair = 0. (17)

It remains on one sphere and also cancels temporal torque.

Electron forward—inward pairing. The visible outer trace and hidden inward return belong to
one channel’s ordered 47 history. They are not independent half-spin positions. Pairing them would
count one loxodrome twice and would erase the branch distinction that Eq. (6) was introduced to
retain.

Proton—antiproton pair. The complementary particle-antiparticle pair is likewise sphere-
balanced but torque-balanced:

Qpair =0, Jpair = 0. (18)

Minimal two-channel ledger

Candidate pair sphere sum torque/spin sum one-spin neutral?
e"@ep +0 +1 yes
peoet +0 -1 yes

e"@et +0 +0 no
e"@®p -2 +0 no

Figure 4: The neutral one-spin constraints select the opposite-sphere, same-torque pairs. The
historical electron—positron proposal fails only the one-spin torque condition; this makes the
correction precise rather than terminological.

5.4 Correction to the historical carrier assignment

Secrets of the Aether attributed a phtn to half-filled electron and positron spin positions [Thomson 11
and Bourassa, 2007]. The present channel ledger supersedes that assignment. The corrected
statement is:

One phtn helicity coherently spans the electron and proton loxodromic positions; the
opposite helicity spans the antiproton and positron positions. These are normalized
transit participations, not simultaneous material particle occupations.

The electron—positron pair remains important as an annihilation input state, discussed in Sec. 10,
but it is not the internal two-channel geometry of one phtn.
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6 Projection Through the z Axis

6.1 Exact channel degeneracy

Apply the ordinary spatial projection

I(x,y,2) = (z,y). (19)

Equation (1) gives
ILX g p(u;a) = ILLX 4 (u; a). (20)

Therefore the electron- and proton-position loxodromes of one helicity are aligned and indistinguish-
able through the z axis. Their three-dimensional separation is

Az(u) = 2a[l — cos(mu)], (21)

with maximum 4a at the antipodal endpoint. A depth-sensitive view can therefore distinguish the
channels even though the axial projection cannot.

6.2 Direct projection is not an exact Euclidean cardioid

Introduce polar coordinates in the projected plane:

r? =% 49, © = 2mhu. (22)
From Eq. (1),
r = asin(mu) = asin |? (23)

This cusp-bearing loop is cardioid-like, but it is not the standard Euclidean cardioid r = a(1 — cos ).
The distinction is essential: the exact cardioid belongs to the swept-area observable.

6.3 Quadratic cardioid projection

The APM phtn is constructed from a scanning area and propagation, and the historical image was
labeled in velocity squared. The minimal axisymmetric quadratic radial coordinate is

R, = —. 24
L= (21)
Substituting Eq. (23) gives

R, = 2asin® g

= a(1 — cos p). (25)
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Result 3: quadratic cardioid theorem. The Stage 11D loxodrome viewed through the z axis
is mapped exactly to a cardioid by the swept-area projection R = 2r2/a. The cardioid is therefore
a projection of time-integrated transverse exposure, not the raw Euclidean centerline.

Changing the axial convention ¢ — ¢ + 7 gives
R, =a(l+cosy), (26)

which is the orientation used in earlier cardioid weighting. Hence the ideal isolated carrier fixes the
anisotropy coefficient magnitude to

lef =1, (27)
while source-axis disorder, ensemble averaging, and apparatus transfer can reduce the measured
effective value.

Direct projection: r/a = sin(¢/2) Swept-area projection: R/a=1—cos ¢
90° 90°

180° 180°

270° 270°
== |oxodrome quadratic image

1—-cosg

Figure 5: Left: the raw axial projection. Right: the exact cardioid obtained by converting projected
radius squared into a length-like swept-area coordinate. The dashed curve is analytically identical
to the numerical loxodrome image.

6.4 Tubular loxodrome

Let the finite tube add a small projected normal displacement dr. Then

4r 2
Ry (r+dr) :RL(T)+;5T+5(5T)2. (28)
The tube therefore projects to a cardioid neighborhood whose apparent thickness depends on r. It
narrows naturally near the cusp, where » — 0. This reproduces the qualitative appearance of a

tubular cardioid without requiring a literal cardioid tube in the five-dimensional carrier.

6.5 Outer and inward branches

The hidden inward Stage 11D return has transverse radius

Tin = P0G Sin(ﬂf)v Pin = 27Th§7 (29)
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where pg was a rendering-scale parameter in the Stage 11D implementation. It obeys the same
quadratic class:

Tin

= pga(l — cos @i ). (30)

The complete 47 channel history therefore contains two successive cardioid-class projected traces
with different radial scales, not one trace played backward.

7 Rooted Expansion and the Apparent 2c Nose

7.1 Discrete self-similar scale

The established front scale after n quantum moments is

an = NAC, ty = E, an = cty,. (31)
£y
The projected cardioid family is
Ri(¢,n) = an(1 — cos ). (32)
At the cusp,
RL(Oa n) =0, (33)

S0 one point remains rooted at the source for all n. At the forward extremity,

R (m,n) = 2a, = 2cty,. (34)
Therefore iR
1 ,max
—"" = 2. 35
m c (35)

Result 4: projected-envelope speed. The apparent 2¢ quantity belongs to the extremum of
the quadratic cardioid projection. The local Aether update remains

day,

o = (36)

No Aether Unit is required to hand phtn content to its neighbor at 2¢, and Eq. (35) must not be

interpreted as a first-arrival signal speed.

7.2 Implication for absorption

The phrase “collapse from 2¢ to ¢” conflates the projected envelope with local transport. The
mathematically consistent transition is

source-rooted five-dimensional transit state — receiver-closed occupied state. (37)

The envelope need not decelerate. Its supporting boundary condition is replaced when capture
occurs.
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Self-similar rooted cardioid family

—_—n=1 — n=3 —_— n=5
61— n=2 —— n=4 ® root

transverse coordinate / A¢

-10 -8 —6 -4 -2 0
projected axial coordinate / Ac

Figure 6: Self-similar quadratic cardioids at successive quantum moments. The cusp remains at the
source, the scale advances by one A per moment, and the projected nose advances by two A¢ per
moment.
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Let p, be a normalized participation density on the active front ¥(¢) and Cg € [0, 1] the receiver-
captured fraction. Conservation requires

/ pydp+ Cr = 1. (38)
()
For complete capture, Cr = 1, and therefore

[ pdu=o. (39)

5(t)

This is a state-normalization result: a completely captured phtn cannot leave an independently
active remainder of the same phtn. The equation does not yet determine whether front deactivation
is represented as an instantaneous five-dimensional boundary update or by a hidden return process.

No local observable may be used to transmit information faster than the established Aether handoff
law.

8 Species-Indexed phtn Geometry

8.1 Mass-string and phtn family

Let x label the mass-string scale. Define

Sz = mgAc. (40)

The associated species angm and phtn are
angm, = S,c = m AL F, (41)
phtn, = angm_ c = mx)\%qu. (42)

The channel pair of Eq. (12) is independent of x. The scale label fixes the total mass-string content
shared across the pair; it does not select a different helicity topology.

The electron and proton members are
phtn, = me)\?éFqQ, phtn, = mp)\%FqQ. (43)
The proton Casimir bridge is inherited as

phtn,,
1672

= kc@?) max> (44)

which establishes that the proton-scale phtn is an admitted QMU action-transfer structure rather
than a speculative rescaling [Thomson III, 2025¢].

Where the APM proton—electron mass relation is used,

ht
Pl _ T g5, (45)

phtn,  m.



8 SPECIES-INDEXED PHTN GEOMETRY 13

species-scale phtn content

phtne

phtn, = 61 phtn,

future receiver map: daughters + escaping phtn + receiver response + dark-string remainder

Figure 7: The carrier topology is common to the species-indexed family, while total transported
phtn content scales with the mass-string label. The receiver map is deliberately left general.

8.2 Free-transport invariance

Let Ugee be one inter-unit transport update. The minimal free law preserves the species label:

Ufree|'7h,x> = |’Yh,a:>next- (46)

A change of x requires a source, receiver, or explicit branching operator. This prevents the carrier
geometry from silently converting electron-scale phtn into proton-scale phtn or conversely.
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9 Receiver Closure Without Premature Nuclear Assumptions

9.1 Direct and converted capture

Let y label an available receiver seat. The simplest direct capture is
Yha) @ |Ry) — [LCy),  z =y, (47)

subject to the previously derived seat availability, chirality, and triadic-registration gate [Thomson III,
2026d].

For x # y, the present geometry does not choose among rejection, reflection, partial conversion,
multi-seat capture, daughter phtn, receiver deformation, or dark-string return. It requires only that
any proposed map close all physical ledgers.

9.2 General future-compatible partition

A deterministic receiver outcome may be written

phtnx = Z Nyphtny + phtnesc + phtnrec + C2Sdark7 (48)
Y

where:

e N, counts completed daughter or occupied species-scale closures;
o phtn,. is outgoing radiation content;

e phtn,,. is receiver-retained recoil, deformation, or collective response in the same QMU ledger;

rec

e Sgark is unoccupied mass-string line content returned to the dark sector.
Equation (48) is a conservation form, not a claim that every term is nonzero.

A complete event must also satisfy the independent ledgers

AC2receiver + Z Qy = 07 (49)
Y

angmy, = angim,, + ANEMoceivers (50)

,En = 7<-3ut + 7;eceiver7 (51)

where 7 denotes the occupied topological inventory. Available electron valence positions and phtn
content are therefore necessary but not sufficient for electron formation; charge-sector and topology
closure must also be supplied.

9.3 Conditional proton-to-electron ceiling

If a later nuclear operator permits proton-scale phtn to drive electron-scale closures and all output
terms are nonnegative, Eq. (48) implies

ht
N, < {p p

bt J = [677| = 1836. (52)
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Only in the special limiting case with N, = 1836 and no escaping or receiver-retained phtn does the
remainder become
phtn,., = (67° — 1836)phtn,. (53)

rem

This is a conditional arithmetic consequence, not a prediction that one proton-scale phtn fills 1836
electron seats. The future nuclear paper must derive whether such a branching map exists and
whether the remainder is dark, neutrino-like, radiative, or retained by the receiver.

10 Electron—Positron Annihilation Compatibility

An occupied electron—positron input uses the channels
e el (54)

That pair has zero net primitive temporal torque and therefore cannot be one outgoing phtn. The
minimal two-phtn channel completes both same-torque pairs:

(e-@e")— (e @p+(Pder). (55)

The right side contains one phtn of each temporal-torque helicity, so total torque remains balanced.
The latent p and p loxodromic positions are transit channels, not newly created material proton
and antiproton particles.

Equation (55) is a channel-compatibility statement. A full annihilation paper must still derive
propagation directions, relative phases, phtn-scale accounting, polarization correlations, recoil, and
the allowed three-phtn channel. The observed existence of two- and three-photon annihilation
branches is an empirical constraint on that future dynamics [Particle Data Group et al., 2024].

11 Measurable Predictions and Falsifiers

11.1 1Ideal isolated-cardioid coefficient

The quadratic projection fixes the isolated aligned cardioid to 1 + cos. Therefore the earlier
angular-weight parameter obeys
el =1 (56)

at the primitive single-axis level. A measured |e|] < 1 must be attributable to axis dispersion,
partial coherence, ensemble averaging, or apparatus transfer. A stable single-emitter geometry with
independently removed transfer effects and no approach toward the ideal coefficient would challenge
the present projection.

11.2 Raw-radius versus swept-area profile

The same data should distinguish
r/a =sin(p/2) (57)
from
R)/a=1—cos. (58)
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A measurement sensitive to centerline position should follow Eq. (57); a measurement sensitive to
scanned area, squared transverse speed, or integrated exposure should follow Eq. (58). Conflating
those observables would obscure the test.

11.3 Axial degeneracy and side-view separation

For same-handed opposite-sphere channels, the axial traces coincide exactly, whereas a side-sensitive
reconstruction sees the depth separation of Eq. (21). Any proposed five-dimensional phtn recon-
struction that gives different axial centerlines for the two carrier halves is incompatible with the
Stage 11D coordinates.

11.4 Root-to-nose ratio

The self-similar front predicts
RL,max
an,

=2 (59)
for every n. The ratio is geometric and independent of source freq. It does not predict signal arrival

at D/(2c).

11.5 Helicity channel assignment

A one-factor temporal-torque reversal interchanges

V4 - (60)

A simultaneous sphere and torque reversal maps each material channel to its antiparticle partner
while preserving species chirality. Polarization-sensitive receiver tests should distinguish those
transformations.

11.6 Species-scale ratio

Any physical process that independently isolates electron- and proton-scale phtn must obey

ht
P _ 675 (61)

phtn,

within the APM identity. A nuclear process requiring a proton-scale phtn but producing a ledger
incompatible with this ratio would falsify the species-indexed extension.

11.7 Capture completeness

For a complete single-phtn capture, Eq. (39) predicts no independently detectable remainder of that
same normalized state. Partial capture must produce an explicit outgoing or receiver-retained term
in Eq. (48).
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12 Validation

The accompanying derivation program symbolically verifies the loxodrome radial identity, the
quadratic cardioid map, and the temporal double cover. It numerically evaluates the complete
centerlines, the opposite-sphere projection overlap, root and nose conditions, depth separation,
channel-pair ledger, paired-state normalization, species ratio, and sampled identities around the
complete cycles. The validation result is

46 checks passed out of 46, (62)

with maximum numerical residual
6.7 x 10716, (63)

The source, channel ledger, result JSON, figures, and checksums are included in the derivation
archive.

13 Discussion

The principal geometric result is not merely that a loxodrome resembles a cardioid. It is that the
precise Stage 11D centerline distinguishes two observables. The raw axial radius is a half-angle sine,
whereas the squared transverse radius is exactly cardioid. That distinction links three previously
separate APM statements: the loxodromic Aether channel, the scanned-area construction of phtn,
and the historical cardioid of velocity squared.

The one-spin channel result is equally restrictive. Opposite sphere polarity is required for a neutral
transit carrier, while matched temporal torque is required for one spin. The conjunction uniquely
selects electron—proton positions for one helicity and antiproton—positron positions for the other.
This does not turn phtn into a material electron—proton composite. The two positions are the
geometric supports over which one mass string and one total angm are normalized.

The temporal half-angle lift explains how a one-spin observable can inhabit a five-dimensional Aether
fabric whose primitive channel history closes at 47. The intrinsic sign at the branch boundary is
preserved in the temporal pair, while the four-dimensional observer accesses the quadratic quotient.
The same mathematical pattern appears in the spatial cardioid result: the observable is quadratic
in the intrinsic coordinates. The temporal and spatial projections are therefore structurally parallel:

¢ 2 rs f. (64)

This parallelism is derived, not imposed, and should guide the topology paper that follows.

The species label is intentionally orthogonal to the channel pair. An electron-scale phtn and a
proton-scale phtn can share the same one-spin carrier topology while differing in total line content.
That allows the current paper to remain valid regardless of whether later nuclear mathematics
supports direct proton-seat capture, electron-valence branching, dark-string return, or a more
restricted outcome.

The next paper should derive the topology of receiver closure itself: endpoint identification, winding
conservation, conversion of the source-rooted transit state into a persistent Ligamen Circulatus, and
the fate of the complementary half-spin support during capture. Only after that closure is fixed
should a separate nuclear paper quantify proton-scale branching and possible invisible remainders.
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14 Conclusion

The five-dimensional one-spin phtn is minimally represented by two opposite-sphere loxodromes
with the same temporal torque:

Vi =e Dp, v =pde. (65)
The electron—positron proposal is neutral but has zero primitive one-spin torque. The outer and
inward traces are not two carriers; they are one channel’s 47 completion.

The intrinsic temporal state
Gn = e (66)

retains the 27 branch sign and closes at 47, while its observable quotient C}% has one-spin periodicity.
Opposite-sphere same-handed centerlines project identically through the z axis, allowing the total
species angm to be shared over two half-spin positions and observed as one aligned quantity.

The direct axial projection is
r = asin(p/2), (67)

whereas the exact cardioid is the quadratic swept-area projection

) 2
R, = i a(l —cos ). (68)

a

With a,, = nA¢, the projected nose advances at 2c¢ while the physical Aether scale advances at c.
Absorption is therefore a boundary-condition and topology change, not a deceleration from 2c¢ to c.

Finally, the common carrier geometry admits the species-indexed family
phtn, = m AL F?, (69)

including the proton Casimir phtn. The general receiver ledger preserves the possibility of later
nuclear branching without presupposing it. The present paper determines what the transported
phtn is; the subsequent topology and nuclear papers must determine what a captured proton-scale
phtn can become.

A Algebra of the Quadratic Projection

From Eq. (1),

2?2 + 9% = a?sin® (7u) [0082(27rhu) + sin? (27Thu)}

= a®sin’(mu). (70)
With ¢ = 27hu and A% =1,
2,2
72@ +y) = 2asin? L
a 2
=a(l —cosp). (71)

The identity is independent of sphere polarity and helicity sign.
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B Pair Enumeration

The four channels produce six unordered two-channel pairs. Their sphere and torque sums are:

The two qualifying rows are helicity complements.

pair Qpair | Jpair | neutral one-spin
e ®p 0 +1 yes
pdet 0 -1 yes
e~ ®et| 0 0 no (72)
e dp —2 no
pPet | +2 no
pdp 0 no

C Epistemic Ledger

Table 1: Status of principal statements.

Statement Status Qualification

Four loxodromic half-spin Inherited From Aether Structures and Stage 11D geometry.
channels

Opposite-sphere same-torque  Derived Unique under neutrality and signed one-spin torque
phtn pair constraints.

Electron—positron carrier Derived Fails the nonzero torque condition at the primitive
no-go ledger level.

Temporal half-angle lift Minimal Unique up to phase convention among elementary

Raw axial projection
r = asin(p/2)
Quadratic cardioid
Ry =a(l —cosy)

constructive lift
Derived exactly

Derived exactly

double-cover representations.
Directly from Stage 11D coordinates.

Requires swept-area coordinate 212 /a.

Apparent nose speed 2¢ Derived Uses self-similar scale a,, = nA¢; not a local signal
conditionally speed.
Species-indexed phtn family Inherited and Electron and proton members are established QMU
generalized forms.
Proton-to-electron branching  Open Only conservation constraints and an arithmetic
ceiling are stated.
Dark-string or neutrino Open No identification or production law is asserted.

remainder
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