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INTRODUCTION

Abstract

A freely transported one-spin phtn in the Aether fabric is a normalized state supported on two
opposite-sphere, same-temporal-torque half-spin loxodromes, whereas persistent matter occupies
one half-spin Ligamen Circulatus. This paper replaces the undefined statement “capture occurs’
with an explicit receiver-induced topological map. At one quantum moment the lifted free
support is the pointed graph Dy, = S' v S1, with integral generators e_ and e, and normalized
carrier class py, = (e~ + e4)/2. The temporal-degree map wy(e—) = wp(ey) = h has kernel
ZAg, where A, = ey — e_ is both temporal-null and transported-content-null. The free carrier
therefore has a one-generator paired-support closure defect, while a single occupied Ligamen
cycle has none.

The receiver owns its electrostatic-sector polarity ¢g ., Ligamen handedness 7y, ,, boundary
parity by, triadic registration class, endpoint phase, port address, and occupancy mark. The phtn
supplies helicity h, species scale z, and relative support phase J;,. Spectral admission requires
byh = qrynr,y but does not itself reduce two supports to one cycle. A separate support-routing
map gives

i

1 .
Proy = 3 [1 4 sin(260,) cos(dn — xy)] -

Complete no-remainder closure requires equal receiver coupling, 6, = 7/4, and endpoint-phase
matching, d, = x, (mod 2m). The induced coequalization identifies the two support generators,

ky(e—) = kyx(er) = oyly, 0y = byqg.y,

equivalently adjoining the relation g_ g_T_l = 1. The difference class is removed, A, — 0, while
one complete phtn and one complete angm are transferred into the occupied Ligamen. No
independent half-phtn remainder is required.

__ Seat availability is derived as vacancy in a port-labeled registry of admissible closure classes:
A, = G,(I — Ny)G,. Complete receiver attachment cancels the terminal free-carrier fiber,
gives the event ledger (cy,ry, fy) = (1,0,0), and leaves no active continuation of the source-
rooted cardioid front. The occupied cycle is kinematically persistent under port-preserving,
boundary-preserving no-surgery evolution. Release is the topological and conservation-ledger
inverse of direct closure within the same restricted event class; equality of the corresponding
dynamical amplitudes, transition rates, or environmental evolution is not asserted. Within
deterministic, direct, one-seat, same-scale, no-remainder events, these conditions are necessary
and sufficient for persistent Ligamen Circulatus occupation. The associated stage packages report
228,454 automated symbolic, algebraic, and numerical checks with zero failures. These checks
establish the formal and computational consistency of the construction; they are not counted as
independent experimental confirmation. The geometry fixes allowed closure and release sectors
but not a receiver-specific lifetime, threshold, or transition rate.

dimensional material quotient; source-root termination; projected cardioid nose; QMU; APM
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The Aether-fabric series has established a discrete six-port relational cell, a two-state temporal
transport fiber, a complete 47 loxodromic scan, materially occupied half-spin channels, and an
invariant receiver boundary action [Thomson III, 2026d,a,e,c]. The immediately preceding paper

Introduction

derived the freely transported phtn as a neutral, same-temporal-torque pair,

Yy =e @®p, y-=pdel,
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and distinguished the intrinsic 47 loxodromic support from its one-spin temporal quotient and
quadratic cardioid projection [Thomson III, 2026b]. The unresolved step is not free transport but
occupation:

How does a source-rooted, paired one-spin phtn become one persistent, materially
occupied half-spin Ligamen Circulatus at a receiver?

The phrase “the receiver captures the phtn” does not answer this question. It does not specify which
source and receiver boundaries are identified, how the two half-spin support contributions become
one occupied cycle, what distinguishes transit from occupation, what becomes of the source-rooted
projected front, or why the new occupation persists. It also risks confusing the receiver’s inherent
electrostatic-sector structure with properties supplied by the phtn. In the present construction,
the receiver owns the electrostatic-sector polarity and Ligamen seat. The phtn is electrostatically
neutral and contributes its one-spin temporal-torque helicity, coherent paired support, phtn content,
and angm content.

The mathematics developed below yields a restricted but exact result. The free carrier has two
independent support cycles with one temporal-null difference class. Direct persistent occupation
is produced by a receiver coequalization that removes only that difference class while preserving
temporal winding and the complete QMU content. The receiver seat is not an abstract Boolean
vacancy; it is a port-labeled admissible closure class with a material occupancy mark. Complete
capture also replaces the terminal transport boundary, so the source-rooted free front has no active
post-capture continuation. Persistence is then a no-surgery property: ordinary receiver deformation
cannot reopen the occupied cycle without a discrete inverse attachment event.

The principal statement is an equivalence theorem restricted to deterministic, direct, one-seat,
same-species-scale, no-remainder events. This restriction is essential. Scattering, partial coupling,
daughter phtn, multi-seat conversion, collective receiver response, nuclear branching, and dark-string
return require a larger event space and are not silently folded into the direct theorem.

Direct persistent Ligamen closure: theorem synthesis

Free paired phtn Receiver admission Support routing Coequalization Boundary replacemen Occupied LC
Slysl > bh=qen. > 0=n/4 > g-git=1 —> Uy cancels la n,=1
k=1 triadic match 6h =Xy A0 fy,=0 k=0

phtny and angmy preserved; Qy = 0; n.(bge) = h; (cy, ry, f,) =(1,0,0); ny: 01

Each arrow is a logically distinct condition; admission alone does not perform closure.

Figure 1: Logical structure of direct persistent closure. Receiver admission, support routing,
topological coequalization, terminal boundary replacement, and occupancy update are distinct
operations. Admission alone does not form the occupied Ligamen.
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2 Scope, Inherited Structures, and Notation

2.1 Five-dimensional channel geometry

Let ¢ € {—1,+1} label the two electrostatic-sphere positions and h € {—1,+1} label temporal-torque
handedness. The inherited Stage 11D outer centerline is

sin(mu) cos(2mhu)
Xgn(u;a) = a | sin(mu) sin(27hu) |, 0<u<l. (2)
q[1 — cos(mu)]

The outer 27 trace and newly generated inward 27 return form one ordered 47 half-spin channel
history. They are not two independent carriers and are not interpreted as backward-time particle
states [Thomson III, 2026e,b].

The intrinsic temporal lift is

Ch(®@) = eMP2 G2m) =-1,  G(m) =1, (3)

whereas the observable quotient C,% = ¢"® has one-spin 27 periodicity. The three spatial coordinates
together with the two real coordinates of (j, define the five-dimensional carrier state used here.

Observer-access interpretation. The full five-dimensional state cycles through the complemen-
tary temporal orientations encoded by (. An occupied half-spin receiver, however, registers the
quadratic quotient

Qr(C) =¢r, Q1) = Qr(—Cu).

The intrinsic branch sign that distinguishes ® = 27 from complete 47 closure is therefore retained
by the five-dimensional state but is not simultaneously accessible to the four-dimensional material
registration.

In this sense, adjacent temporal half-cycles are separated by a physical registration cutoff for
occupied half-spin matter even though both belong to one complete Aether history. The terms
forward and backward temporal orientation refer here to ordered components of the 47 Aether
cycle. They do not denote a material particle retracing macroscopic history or entering a previously
recorded physical state.

Every laboratory detector is itself an occupied half-spin receiver. It cannot inspect the free five-
dimensional carrier from an external vantage point. A material record is formed only through
interaction with, conversion by, or closure into a receiver state. Physical matter therefore observes a
receiver-local four-dimensional quotient and consequence of the free phtn rather than the complete
free geometry without changing it.

2.2 Free phtn and species scale

The normalized carrier state is

a(8)) = o (1= 1 hs) + €%+ 1,15)) (@
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where x labels the transported species scale and dy, is the relative support phase. Equal support
weights make the carrier neutral while retaining nonzero one-spin temporal torque:

1 1 1 1
=(-1)= 1)= = =h- — = h.
Qy=(-Dy+(+1)5=0,  Jy=hy +hy=h 5)
The species-indexed QMU quantities are
angm, = mz A\ F, phtn, = mA&F; = angm, c, c= AcF. (6)

The support topology is common to electron- and proton-scale phtn. Scale conversion is not inferred
merely from the existence of the family.

2.3 Receiver-owned seat data

A receiver seat is represented by the port-labeled record

Sy = (Lyapy7QE,y777L,yabyaQy,XyapySny)- (7)

Here L, is the candidate Ligamen cycle, p, its marked attachment point, g¢g, the receiver
electrostatic-sphere polarity, 7y, , the Ligamen handedness, b, the receiver boundary-parity eigen-
value, g, € Z3 the triadic registration class, x, the endpoint phase, P, the six-port address, and
ny € {0,1} the occupancy mark.
The receiver seat chirality is

Sy = 4Ey'lLy- (8)
It belongs to the receiver. It is not an electrostatic charge assigned to the phtn. The phtn contributes
h, not qg .

2.4 Direct-event domain

The main theorem is restricted to events satisfying all of the following domain assumptions:

one incoming phtn and one identified receiver seat;

deterministic direct closure rather than scattering or statistical branching;
no daughter phtn and no multi-seat conversion;

no explicit scale-conversion operator;

no escaping phtn, receiver-retained phtn remainder, or dark-string remainder;

A

a resolved final state consisting of one occupied Ligamen and an otherwise closed event ledger.

These assumptions define the theorem’s domain; they are not asserted for every physical receiver
event.

3 Source-Rooted Topology of the Free phtn
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3.1 One lifted half-spin support

Let Cjj denote the complete Stage 11D outer-plus-inward channel together with the temporal
lift (3). The ordered 47 closure identifies its initial and final intrinsic states, so each lifted support
is topologically a pointed circle,

(Consx) = (81, %). (9)

The point * is the source-root state. It is a marked vertex of the support, not an unjoined endpoint.

3.2 Paired support as a rooted wedge

For fixed h, the two opposite-sphere supports share the source-root state but remain distinct
elsewhere in the five-dimensional geometry. Their union is therefore

Dp=C_1, Uy Cy1p 2 STV ST (10)
Its first homology is
Hl(Dh;Z) = Ze_ @ Zey. (11)
For normalized transport bookkeeping it is useful to pass to rational coefficients and define
1
py = 5le- +ey) € Hi(Di; Q). (12)

The integer topology retains two generators; the physical carrier has one normalized content
distributed coherently across them.

3.3 Sphere-exchange quotient

The involution

exchanges the two supports and fixes the source root. The quotient is
Dy, /(o) = St (14)

This explains why the opposite-sphere, same-h supports are observed as one aligned trace through
the z axis. The quotient is not the intrinsic carrier; it suppresses the hidden sphere-sector distinction.

3.4 Discrete transport telescope

Let Py be the path graph with vertices 1, ..., N representing successive Aether handoffs. The finite
carrier history is the mapping telescope

7o) =D, x Py, (15)

Each support sweeps an annular history, and the two annuli share the root track. The path graph
records discrete handoffs; it is not a sixth physical coordinate. With initial and terminal fibers
treated as the relative boundary,
N N ~
Hy (TS0, 0T 50 2) = 72, (16)

The relative description separates local 47 channel closure from the unresolved source-to-receiver
terminal condition.
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Stage 55: Source-rooted one-spin phtn topology

A. Instantaneous five-coordinate support B. Relative transport history

Dsrc )
discrete Aether handoffs

Dfront

Gy

\ .

root track

R (source root)

Dp=StvS?t
7 =(STvSY) x Py

The root is a marked vertex, not a curve endpoint. The path graph records discrete handoffs and is not an added physical dimension.

6

Figure 2: Source-rooted carrier topology. Each complete lifted half-spin support is a circle; the
same-helicity pair is a wedge of two circles. Discrete transport forms a relative telescope whose

terminal fiber remains to be replaced by receiver closure.

4 The Paired-Support Closure Defect

4.1 Temporal degree and its kernel

Define the temporal-degree homomorphism
wy : Hi(Dp; Z) — Z, wp(m—,my) = h(m_ +my).
Both support generators have the same temporal degree,
wp(e-) = wp(e+) = h.

The kernel is
ker wy, = ZA,, Ag=ey—e_.

The class A, is odd under sphere exchange and has zero temporal degree.

Define the paired-support closure defect by
Kel(X, w) = rank ker w.

Then

’ Hcl(Dh, wh) =1. ‘

(20)

(21)

For one occupied Ligamen cycle L, = S ! with nonzero temporal degree, the corresponding kernel

has rank zero:

Kel(Ly, wy) = 0.

(22)

Temporal winding itself therefore does not distinguish transit from occupation; the discriminator is
the additional temporal-null support-difference generator carried by the paired free state.
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4.2 Content augmentation

Let the normalized content augmentation satisfy

ale~) =ales) = 1. (23)
On rational chains,
a(py) =1, a(Ag) = 0. (24)

Thus A, is both temporal-null and transported-content-null. Removing it does not discard one-half
of the phtn or angm ledger.

4.3 Rejected primitive invariants

Several familiar candidates fail before receiver closure is introduced:

1. Full-loop temporal holonomy is unity for both free supports and therefore cannot distinguish
the occupied state.

Axial winding is not primitive because the centerlines meet the projection axis.

Gauss linking is undefined for supports sharing the source root.

Writhe depends on the detailed inward embedding and its rendering coefficient.

AN S

Twist, self-linking, and framed holonomy require a physical tube frame that has not been
derived.

6. Local 47 closure is already present in each free support and therefore cannot be the occupation
criterion.

The temporal-null difference class is the smallest exact invariant that survives these exclusions.

4.4 Minimal temporal-preserving relation

Let g— and g4 generate 71(Dy) = Fs. The relation

g-95' =1 (25)

identifies the two support cycles while preserving their equal temporal degree. The quotient group is

{929+ |9-05") = 2. (26)

By contrast, g_g+ = 1 has temporal image 2h and cannot descend as a temporal-preserving
identification. The receiver must coequalize the two same-degree generators, not reverse one against
the other.
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Stage 56: temporal-null support reduction and exchange-parity phase selection

Exchange-parity selection

Free phtn support D, =5'v S?! One Ligamen-class cycle 1.0
0.8
attach Bg 2
S0.6
_— k] P+
& p-
Br=9g-g7 2044
g
A=e, —e_ 02
+ g-=90+
wp(A)=0, o:A=-A
Kic=0 001 T T T T T
0.0 0.5 1.0 15 2.0
closure defect: k, =1 0oy, =bqe, WyKy =W Spin

perfect admission: e’ = b

The attachment removes the extra support cycle without changing temporal winding; physical realization remains for Stage 57.

Figure 3: Invariant reduction. The free carrier has two equal-degree generators and one temporal-
null difference class. Receiver coequalization removes the difference while preserving one nonzero
Ligamen generator.

5 Receiver Admission Is Not Yet Closure

5.1 Inherited spectral and triadic gate

The receiver boundary action supplies the compatible-sector projector
1
P, = ) [[12 + syB ®03,], Sy = d4dEyILy- (27)
On a boundary-parity eigenstate b, and phtn-helicity eigenstate h, admission requires

‘byh =qEyNLy- ‘ (28)

&

These conditions determine whether the receiver admits the transported scan into the compatible
sector. They do not specify how the two support channels become one occupied Ligamen.

The independent triadic gate requires

5.2 Boundary parity and support exchange act on different spaces

The boundary operator B acts on the receiver port space, while sphere exchange acts on the phtn
support space:

B:Hp — Hp, Xq :Hq—>Hq. (30)
They are not the same operator. Consequently, the receiver boundary eigenvalue b, does not
determine the free support phase d;. This distinction prevents a receiver-owned port label from
being misassigned to the internal coherent decomposition of the phtn.
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5.3 Support-routing operator

Let {|—),|+)} span the phtn support space. A receiver-defined closure mode and its orthogonal
remainder mode may be written

|cy) = cos Oy —) + €™ sin O, |+), (31)
|dy) = —e "X sin 6| —) + cos O, |+), (32)

with 0 < 0, < 7/2. The associated lossless routing map is a unitary basis change from #, into
Hicy ® Hr,y [Nielsen and Chuang, 2010].

For the incoming state (4), the closure and remainder weights are
Prcy = {ey|vn,e (8n))
1 .
=3 [1 + sin(26) cos(dn — xy)] , (33)

Pry=1—Prcy. (34)

Complete no-remainder routing, Prc, = 1, is possible only when both factors attain their maximum:

0, =—, on =xy (mod 2m). (35)

A receiver that selects only one sphere support has §, = 0 or 7/2, and therefore

1
Prcy = Pry = 3. (36)

Charge-sector selection alone cannot completely close the paired carrier.
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Stage 57: Receiver Endpoint Identification
Spectral admission and support routing act on distinct factors

~
Paired phtn support
|Yq(6n)) X .
Hy= span{—, +} Required support-routing operator
Uy(8y, xy) : Hq
~ — Hic,y ® Hrem,y
Inherited admission gate misping coydfin
N ¢ 9 9 PLc=1[1 +sin(26,)
ay=1 % 0s(6p = xy)1
bh=qe,ynL,y
Receiver boundary + helicity ry=ry # \
|b) ® |h) 4
Ps,=3(+5,8®03) 4®Ps, ®T,
does not reduce the support factor ~
= ¢ Occupied Complementary
Ligamen ledger
ILy) IRy)
- o - - |
1
1
Triadic registration B acts on Hp; Xq acts on Hg ! J.
Tylry) =Iry) B # Xg and e’ = p is not derived ! R
! | Complete one-seat, no-remainder limit
S . - I 6,=n/4, 6np=xy
e_~ey, Oy=Dbqey

The inherited receiver gate admits a boundary/helicity/registration sector; a separate support-routing map is required to form one Ligamen and ledger the complement.

Figure 4: Receiver admission and support routing. Spectral compatibility acts on receiver boundary
parity and phtn helicity. A separate receiver mode must couple equally and phase coherently to
both opposite-sphere phtn supports to produce complete closure.

6 Paired-Support Coequalization and Endpoint Closure

6.1 Receiver orientation
Define the oriented target Ligamen generator by o,¢,, where

oy = byqE 4. (37)
Using the spectral condition (28),

NLyOy = NLybyde,y = h. (38)

The receiver orientation therefore preserves the temporal degree of each incoming support.

6.2 Induced topological map

In the complete no-remainder limit, the support map is

Fya(en) = kyaleq) = oyl (39)

It follows that
ky «(ty) = 0yly, ky«(Ag) =0. (40)

The receiver does not destroy a content-bearing half of the carrier. It maps the normalized sum into
one occupied cycle and annihilates only the content-null, temporal-null difference.
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The map may be represented by adjoining one relation cell along g_ g;l. The resulting complex has
™ = Z, Hy =1Z, x =0, (41)

consistent with one occupied circle [Hatcher, 2002].

6.3 Endpoint and phase compatibility

Spatial coincidence at the receiver is necessary but not sufficient. Complete direct closure requires
simultaneous compatibility of:

the receiver attachment point py;

temporal degree and Ligamen orientation, Eq. (38);
triadic class, Eq. (29);

support-routing phase, Eq. (35);

U W=

the receiver’s port-labeled closure class.

This is why ordinary endpoint joining cannot replace the full closure map.

6.4 Direct species-scale identity
For a direct event with no conversion output,
phtn, = phtn,,. (42)

Using Eq. (6),

r=y <= mx:my.‘ (43)

A topology-only map cannot change the species scale. Any x # y event requires explicit daughter,
receiver-response, escaping, or dark-string terms.

7 Complementary Support and QMU Ledger Closure

7.1 Sum and difference modes

The normalized carrier and the orthogonal support-difference direction are represented by

1
Py = 5(6_ +ey), Ag=ey —e_. (44)

Their ledgers differ fundamentally:
a(lu”y) =1, wh(lu”y) = h, a(Aq) =0, wh(Aq) =0. (45)

The coequalizer removes the null difference mode while preserving the complete normalized carrier.
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7.2 No independent half-phtn remainder

The equal support amplitudes in Eq. (4) are coherent participation amplitudes, not two independently
transported half-phtn objects. Under perfect routing,

Cylv)y =M Dyln) =0, (46)

where Cy = |¢,)(cy| and Dy = |dy)(d,y|. Therefore

|Prey =1, Pry=0] (47)

No constitutive law in the inherited geometry assigns one-half of phtn, or angm, as the capacity of
a half-spin channel. The half-spin label specifies the 47 topology of the occupied channel, not a
one-half QMU capacity.

7.3 Ideal receiver-local ledgers

For direct same-scale closure,

phtn, — phtn; ¢, (48)
angm, — angmpc,, (49)
h — np 4oy = h, (50)
Qv=0,  AQreceiver =0, (51)

Ay — 0. (52)

The receiver retains its inherent electrostatic-sector polarity. The phtn supplies neutral, coherent
Ligamen-forming support and one-spin angm.

7.4 Near-ideal mismatch law

Define the nonclosure weight

1 .
€y = Pry = 3 [1 —sin(26,) cos(dn — xy)] - (53)
Near perfect closure, let
T
9y21+u, O0h — Xy = V. (54)
Then
2
ey = u® + UZ + O(ut, uv?, vh). (55)

The leading mismatch is coefficient-free and quadratic. For ¢, > 0, Prc, and Pgr, are coherent
mode weights until a physical branching or receiver-response operator resolves their output sectors.
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Stage 58: coherent coequalization and the complementary-support null mode

unitary basis change phase-matched closure

Ideal dlrect closure
Free one-spin phtn Receiver support basis n/4
V) =(-)+ebd |+ )2 |cy) accepted 5n X
|dy) complementary 4
basis weights: 1/2 + 1/2 1 C,lv) = IV
phtn,, angm,, Pic+Pr=1 5
ylv) =

Normalized carrier class
uy=(e_ + e+ )2
Alpy) =
Wh(y) =

Receiver-local topology
“V"’ oyly
0

Exchange-odd defect
A= E+ e,

aBR =—Ay

Ideal same-scale ledger: phtn, - phtn.c,,, angmy-angm.c,y, h-n,,0,=h, Q,=0, re =o

Nonideal mismatch: €, = Pz = [1 — sin(26,)cos(6, — x,)1/2; a physical branching/decoherence map is required before calling it a separate remainder.

Figure 5: Complementary-support ledger. The normalized sum carries the complete phtn and angm
content; the support difference is content-null and temporal-null. Perfect receiver matching routes
the sum to one occupied Ligamen and leaves zero orthogonal remainder amplitude.

8 Seat Availability from a Port-Labeled Closure Registry

8.1 Admissible seat space

Let S;‘dm be the finite registry of receiver closure classes compatible with the local six-port geometry.
Define the structural projector

Gy= Y lsy)syl, (56)

yESadm
and the occupancy marking
Ny = Z N, |5y) (5y/, ns, € {0,1}. (57)
5y €Sgdm

The free-seat projector is

Ay = Gy(I — Ny)Gy. (58)
The number of available seats is R R

vy =rank A, = tr A,, (59)

and the former scalar availability gate is recovered as

v = 1{, 50} (60)

For one admissible seat, a, =1 —n,.
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8.2 Why unmarked topology is insufficient

The occupied and vacant versions of the same embedded cycle have identical unmarked invariants,
m(SY =z, — Hi(S4;7Z)=7Z. (61)

Therefore occupancy cannot be derived from unmarked topology alone. The smallest additional

datum is the material occupancy mark n,,. Moreover, two distinct port-addressed seats may represent

the same ordinary homology class. The seat registry must retain the embedded cycle and port
address rather than quotienting solely by H;.

8.3 Complete ideal gate

The direct closure gate factorizes over distinct state spaces:

Gy=A,®Py, @Ty®Cy @ Myy. (62)

Here T}, enforces triadic registration, Cy selects the phase-matched equal-support closure mode, and
M,—, enforces direct scale identity. Persistent capture updates

ny:0—1, vy — vy — L. (63)

The vacancy factor is dimensionless; it permits or blocks transfer without fractionating the admitted
QMU quantities.
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Stage 59: seat availability is a labeled closure-class vacancy

Structural projector

Receiver candidate registry Occupancy marking Free-seat projector
port-labeled embedded cycles 38 ) .GY ﬁy Ay = Gy
Qe N b 1 X, P admissible closure ns€{0,1} x(1 = N,)G,
classes
persistent state update

Available-seat count: v, =rankA, =trA, Capture and release ledger

Boolean gate: ay =1y, >0} capture:n:0-1,v,-v, -1

one seat: ay=1-n, release: n:1-0, v, v, +1

Why ordinary homology is insufficient

Two distinct port-labeled seats £; and £, may satisfy [£1] = [£,] € H1, while £ is occupied and £ is free.
Quotienting by the occupied homology generator kills both classes. The labeled embedding registry correctly returns one vacancy.

Figure 6: Seat availability. A receiver seat is an admissible, port-labeled closure class augmented by
an occupancy mark. The vacancy projector selects only structurally valid and currently unoccupied
classes.

9 Source-Root Termination and the Fate of the Projected Front

9.1 Terminal boundary replacement

Let u, denote the normalized carrier cycle at the nth handoff. The transport chain satisfies
61_‘5{\[) = UN — HU1- (64)

Let B, be the receiver attachment chain with

0By = oyly — un- (65)
Then
(T + B,) = oyt — . (66)

The terminal free-carrier fiber cancels exactly. The completed event retains the initial source
boundary in its history and the occupied Ligamen as its receiver-side terminal cycle; it has no
uncapped terminal phtn front.

9.2 Basepoint re-anchoring

The closure map is pointed,

ky : (Dp,*) — (Ly,py), ky(x) = py. (67)
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This does not identify the physical source location with the receiver location. The active embedding
changes from a source-rooted free carrier to a receiver-local occupied cycle. The original source
root remains only as part of the finite transport history; no persistent physical filament is required
between source and receiver.

9.3 Origin, projected nose, and receiver closure

The source root and the projected cardioid nose are not two independently transported objects.
The root is the marked origin of the active source-rooted carrier, whereas the nose is the extremum
of its quadratic projected exposure. The cardioid may extend across an enormous region, but it is
not a material shell containing one complete copy of phtn, at every point.

Let p, be the normalized active-front participation on the current support %, and let Cr € [0, 1]
be the receiver-captured fraction. The inherited normalization is

/E pydp+ Cr = 1. (68)

A larger projected support redistributes the participation of one phtn; it does not multiply its phtn
or angm content. Complete closure gives

Cr=1, / p~ dp = 0. (69)
Zn

Consequently, the nose does not return to the source when a receiver seat is filled, and the source
does not receive a backward notification that capture occurred. Instead, the active source-rooted
free state is replaced by a receiver-local occupied state. The completed Aether handoffs remain part
of the event history, but they no longer carry active participation of that phtn.

The boundary replacement is global only in the sense that the origin, projected support, and receiver
boundary belong to one five-dimensional event. It does not introduce a propagating deactivation
wave, a controllable backward signal, or a material influence moving from the receiver toward the
source. Four-dimensional matter records only the local receiver interaction through which the
occupied state is formed.

9.4 No-residual-active-front result

Decompose the event space as
Hevent = Hr ® Hrcy © Hry- (70)
For ideal direct closure, let V}, be the receiver event map acting on the admitted subspace. Then
PrV,G, =0,  PrV,G, =0,  PrcV,G, =V,G,. (71)

Equivalently,

(Cy,Ty,fy) = (170’0)’ (72)

where ¢,, 7y, and f, are occupied-closure, explicit-remainder, and continued-front weights. Any
fy > 0 describes partial capture or noncapture, not complete capture.
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9.5 Projected cardioid after capture

Before capture the quadratic projected family is

R (p,n) =nAc(1 —cosy), (73)

with an apparent envelope nose at 2nA\¢ while local Aether handoff remains ¢ = A¢F; [Thomson III,
2026b]. Complete capture does not require the cardioid to retract or decelerate. Instead, the active
free-front measure for that event has empty post-capture support:

supp ot = @. (74)

The cardioid remains a valid free-carrier geometry but no longer describes an active continuation of
the captured event. No superluminal deactivation signal or backward-running front is introduced.

finite source-to-receiver history remains; active front does not

terminal boundary
replacement

occupied

I
=
>
I
w
[
=

n n

Ligamen

fixed projected-roof

‘ . ° ° ° ,,,,7/,

discrete Aether handoffs at ¢ = lambda_C F_q

source root receiver seat y N0 N+1 front

Figure 7: Source-root termination. The receiver attachment cancels the terminal free-carrier fiber
and replaces it with the occupied Ligamen boundary. The prior source-rooted telescope remains an
event history, not an active post-capture front.

10 Persistence and the Inverse Release Event

10.1 Occupied closure signature

Define the occupied Ligamen signature

mLC = (ny, rank Hla deg Ca Recl, Py) = (L 17 L,y Oa Py) (75)

Under receiver evolution that preserves the port address, attachment, boundary class, and occupancy
mark and creates no new endpoints or free-phtn output channel,

’ Pre(t) =PBrc(0). ‘ (76)
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This is kinematic persistence in the no-surgery sector. Nonzero temporal winding contributes to the
obstruction against disappearance into a trivial state, but winding alone is not sufficient because
the free supports also possess nonzero winding.

10.2 Capture-release occupancy complementarity

Define the occupied-seat projector R o
Oy = GyN,G,. (77)

Then

A,0,=0, A, +0,=3,. (78)

Capture acts on the vacancy sector n, = 0; release acts on the occupied sector n, = 1. This is a
receiver-state asymmetry even when the primitive direct maps are structural inverses.

10.3 Inverse release surgery

The direct inverse attachment satisfies

10(=By) = 1o — 0L, (79)
where pg is a newly generated phtn cycle rooted at the receiver. Release changes
(rank Hy, ka) @ (1,0) — (2,1), (80)
and restores exactly one temporal-null difference generator:
Arank H; = +1, Ak = +1, Ax =-1. (81)
An ordinary isotopy or phase change cannot perform this topological update.
For an exact direct release,
Ryt 1LCy) ® [0,) — eP1lyny (x)) ©10,), (82)
with
h = byqe Ny, W = wy = %, ny:1—0. (83)

The emitted phtn is neutral. The receiver electrostatic-sector polarity remains a property of the
newly vacant seat.

Here inverse means the topological and conservation-ledger inverse within the deterministic, direct,
one-seat, same-scale, no-remainder event class. The construction does not assert equality of capture
and release amplitudes, equality of transition rates, microscopic time-reversal symmetry of the
receiver environment, or spontaneous reversibility of a completed material event.



11 DIRECT PERSISTENT LIGAMEN CLOSURE EQUIVALENCE 19

10.4 No-orphan-release condition

The transition
[LCy) — |0y) (84)

cannot occur with all phtn, angm, receiver-response, and explicit-remainder outputs equal to zero.
A general driven release must retain every output term:

phtnLC,y + phtndrive = phtnac,out + phtnrec + phtnesc,other =+ CQSdarka (85)

angmLC,y + angim grive = aJngn’lav,out + angMyeceiver + angM ¢per- (86)

No occupied Ligamen may disappear from the ledger without a corresponding output sector.

Occupied Ligamen No-surgery evolution Inverse release surgery

isotopy remove attachment cell

A=e, —e_ restored

Port-preserving isotopy
n=1, by=1, k=0 keeps the closure signature fixed n=0, by=2, k=1

Figure 8: Persistence and release. The occupied Ligamen remains in the no-surgery receiver sector.
Release removes the receiver attachment, restores one support-difference generator, vacates the seat,
and begins a new receiver-rooted free-phtn history.

11 Direct Persistent Ligamen Closure Equivalence

Result 1: direct persistent closure. Fix a free one-spin phtn Ff,)l . and a receiver seat s,.

Restrict to the deterministic, direct, one-seat, same-scale, no-remainder event domain defined in
Section 2.4. The event produces one persistent occupied Ligamen Circulatus at seat y if and only if
the following ten conditions hold:

Vacancy: n, = 0, equivalently a, = 1.

Spectral compatibility: byh = qg 407 4.

Triadic registration: o, = g,.

Direct scale identity: = = y.

Equal-support routing: 6, = /4.
Endpoint-phase compatibility: J, = x, (mod 27).

NSOt W=

Temporal-preserving coequalization: g_ gjrl = 1, with both support generators mapped
to oyly.

o

Terminal boundary replacement: py cancels against the receiver attachment boundary.
9. Complete event ledger: (cy, 7y, fy) = (1,0,0).
10. Occupancy update: n, : 0 — 1.
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Under these conditions,

rank Hy : 2 — 1, Kl i1 —0, (87)

and the phtn, angm, temporal-torque, electrostatic-sector, topology, occupancy, and front ledgers
close.

Sufficiency. Vacancy and the inherited spectral and triadic projectors admit the phtn into the
identified receiver seat. Direct scale identity closes the species QMU ledger. Equal support coupling
and endpoint-phase matching make Prc, = 1 and Pr, = 0. The induced map identifies e_ and
e+ with the same oriented target generator, preserving temporal degree and killing only A,. The
receiver attachment cancels the terminal free-carrier boundary, so no continued-front sector remains.
Updating n, creates the occupied seat. The resulting signature is invariant under no-surgery receiver
evolution.

Necessity within the stated event class. Persistent one-seat occupation requires an initially
vacant seat and a final occupancy update. A state rejected by either inherited admission factor
cannot enter the direct closure sector. With no conversion output, equality of the QMU phtn forms
requires z = y. Since Prc, =1 and 0 <60, < 7/2, Eq. (33) can attain unity only when sin(26,) =1
and cos(dp, — xy) = 1, giving Conditions 5 and 6. A single occupied cycle preserving temporal degree
requires both free support generators to have the same image, giving Condition 7. A no-remainder,
no-front final state requires terminal boundary cancellation and (¢, 7y, f,) = (1,0,0). Failure of
any condition produces rejection, incomplete coupling, a remainder, a continued front, a different
seat, or an event outside the theorem domain.

Result 2: no universal closure claim. The equivalence does not apply unchanged to = # y
conversion, multi-seat closure, daughter phtn production, collective receiver response, nuclear
branching, or dark-string return. Such events must retain a nontrivial I'e;, and close the larger
conservation ledger explicitly.

12 Predictions and Falsifiers

12.1 Quadratic closure mismatch
The exact support-routing law predicts the coefficient-free near-match form

ey:u2+i+...7 (88)
where u is equal-support coupling error and v is endpoint-phase error. In a receiver platform
where these controls can be independently varied, the leading closure deficit should be even in both

perturbations and have the fixed relative curvature shown in Eq. (88). A reproducible linear leading
term after apparatus asymmetries are removed would falsify the ideal routing law.
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12.2 Occupancy-direction complementarity

For one port-labeled seat, L R R R
A, 0y =0, Ay + 0, =Gy (89)

The same seat should admit direct capture only while vacant, suppress a second complete direct
capture while occupied, and recover admission after release. Acceptance of a second complete direct
phtn without a distinct seat or conversion channel would falsify the seat registry.

12.3 Port-selected release helicity

Direct release predicts

hout = byQE,ynL,y (90)

A receiver with resolved boundary parity, electrostatic-sector orientation, and Ligamen handedness
should emit the corresponding helicity. A statistically resolved opposite sign in direct events would
falsify the orientation law.

12.4 Equal support reconstruction and neutrality

Ideal release reconstructs
Wo =wq = = Q,=0. (91)

A coherent interference or polarization measurement sensitive to the two support contributions
should show equal intrinsic weights after receiver transfer effects are removed. A persistent intrinsic
imbalance in a no-remainder direct event would falsify exact inverse closure.

12.5 Same-scale direct events

Without a conversion operator,
phtn, = mx)%FqQ, x=1y. (92)

A different output scale with no measured receiver response, daughter output, or explicit remainder
would violate the direct-event QMU ledger.

12.6 No orphan seat emptying
A seat transition n, : 1 — 0 must have a phtn, angm, receiver-response, or explicit remainder

output. Reproducible seat emptying with all accessible ledgers closed to zero would falsify the
no-orphan-release condition.

12.7 One-defect topological release

Direct release predicts
Arank Hy = +1, Akeq = +1. (93)
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Neither rank Hy nor kg is assumed to be read directly by an occupied half-spin material instrument.
Their laboratory manifestation must occur through an observable proxy, such as a discrete transition
from one occupied support mode to a two-support interference quotient, restoration of equal coherent
support weights, port-selected release helicity, or another measurable consequence tied specifically
to restoration of A,.

Demonstration that a complete direct phtn is produced by a one-cycle isotopy with no restored
support degree of freedom, no two-support interference structure, and no equivalent discrete proxy
would falsify the proposed release topology.

12.8 No resumption of the original source-rooted front

Complete capture ends with (cy,7y, fy) = (1,0,0). A later release starts a new receiver-rooted
history through Eq. (79); it does not reactivate the prior source-rooted telescope. Observation of
the original pre-capture front resuming after release would contradict the boundary-replacement
construction.

13 Limits and Missing Dynamics

The present result is topological and ledger-complete within its event domain, but it does not
determine a receiver-specific transition amplitude. Let the occupied and free sectors be coupled

schematically by
_ (Hie K]
Hy = <Ky ") (94)

The geometry fixes the allowed target sector and selection rules of K,; it does not fix its magnitude,
material dependence, threshold, phase evolution, or rate. Therefore the paper establishes kinematic
persistence under no-surgery evolution, not an absolute lifetime or universal release enrg.

13.1 Multi-receiver competition

The direct theorem fixes one identified receiver seat and determines the conditions under which that
seat can complete closure. It does not determine which receiver is selected when the distributed
support of one phtn overlaps many admissible seats. For candidate receivers y € ), the topology
supplies the admissible closure sectors, but a dynamical theory must determine the receiver-specific
couplings K, and the competition among them.

Within the present event model, a phtn that arrives at a later receiver cannot previously have
undergone complete direct closure at another seat and then continued as the same unchanged free
carrier. Any earlier complete closure would have ended that source-rooted event. Earlier scattering,
incomplete coupling, phase alteration, or receiver response must instead appear in a modified
transport history or in explicit remainder ledgers.

This unresolved selection law is distinct from the topological closure theorem. The source need
not receive a reverse signal when one receiver completes closure; the completed boundary relation
belongs to the five-dimensional event, while all physically recorded consequences remain local to
material receivers.
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The derivation also does not provide:

a physical tube-frame field for twist or self-linking;

a nuclear branching operator;

proton-scale conversion into multiple electron-scale seats;

a neutrino or dark-string production probability;

photoemission escape dynamics, phonon coupling, thermalization, or chemical kinetics;

S gtk Y=

a universal mapping from the primitive interval F~- ! to directly resolvable laboratory timing.

These are separate constitutive problems. The current topology supplies the closure and conservation
rules that such theories must obey.

14 Conclusion

The one-spin phtn-to-Ligamen transition is not ordinary endpoint joining and is not completed
by spectral admission alone. The free carrier is a rooted wedge of two same-temporal-degree
support cycles. Its distinguishing closure defect is the content-null, temporal-null difference class
A4 = ey —e_. A compatible receiver must couple equally and coherently to both supports, coequalize
their generators into one oriented Ligamen cycle, replace the terminal transport boundary, and
update a previously vacant port-labeled seat to occupied status.

The resulting event preserves one complete phtn, one complete angm, temporal torque, receiver
electrostatic-sector balance, and species scale. It does not require an independently propagating
half-phtn remainder. Complete capture removes the active terminal free-front sector without a
retracting cardioid or a superluminal collapse wave. The occupied cycle is persistent throughout
the receiver’s no-surgery sector, while release requires the inverse attachment event, restores one
temporal-null support-difference generator, and begins a new receiver-rooted phtn history.

The source root and projected nose are therefore two features of one normalized active carrier,
not two physical objects that must communicate after capture. Complete closure neither sends
the nose back toward the origin nor informs the source through a reverse signal. It replaces the
source-rooted free support with receiver-local occupied support. Because physical detectors are
themselves occupied half-spin receivers, they register only the local four-dimensional consequence
of this five-dimensional boundary replacement, not the complete carrier event from an external
observational position.

Within deterministic, direct, one-seat, same-scale, no-remainder events, vacancy, receiver compatibil-
ity, triadic registration, equal-support phase matching, temporal-preserving coequalization, terminal
boundary replacement, complete event closure, and occupancy update are jointly necessary and
sufficient for persistent Ligamen Circulatus formation. The smallest remaining physical input is
dynamical: a receiver-specific QMU coupling law that determines when the allowed topological
surgery actually occurs.



C TOPOLOGICAL CALCULATION 24

A Coordinate and Sign Ledger

The channel convention used throughout is

channel‘ q ‘ h ‘qh

e —1]|+1] -1
p +1 ] +1 ] +1 (95)
D —-1]-1]+1

et +1|-1| -1

The labels identify loxodromic positions and do not imply material electron or proton constituents
inside the transit phtn. For fixed h, the two carrier supports occupy opposite g sectors, so no
single local value of gh is assigned to the whole paired carrier. The receiver’s seat chirality remains

Sy = 4Ey"L,y-

B Routing-Algebra Verification

From Egs. (4) and (31),

(cyly) = \}5 [cos 0, + ' Orn=xv) gin Hy} : (96)
Therefore
ey = % (COS2 0, + sin? 6, + 2sin 6, cos 6, cos(5y, — Xy))
= % [1 + sin(26,) cos(dp, — xy)] - (97)

Writing 6, = 7/4 + v and v = §;, — X, gives

sin(26,) = cos(2u) = 1 — 2u® + O(u?), (98)

02
cosv=1-— 5 + 0, (99)

which yields Eq. (55).

C Topological Calculation

The wedge S' Vv S! has one 0-cell and two 1-cells, hence Euler characteristic 1 — 2 = —1. Adjoining
one 2-cell along g_ g;l gives Euler characteristic zero. The cellular boundary of the relation cell is
e_ — ey, so the first homology quotient is

Ze_ @ Ley 7

Ea— (100)

The temporal map descends because wp(e— — e4) = 0. The alternative relation e_ + e = 0 does
not preserve the temporal map because wy(e— + e4) = 2h.
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D General Conversion Ledger

Outside the direct-event domain, the carrier ledger remains

phtn, = Z Nyphtny + phtngy. + phtn,. + C2Sdarka (101)
Y

with independent angm, electrostatic-sector, temporal-torque, topology, and receiver-occupancy
ledgers. Equation (101) is a conservation form; it does not assert that any particular remainder
term is nonzero or identify it with a specific particle.

E Validation and Reproducibility

The supplied project package contains the Stage 54 source audit; Stage 55—61 derivations; machine-
readable topology, closure, ledger, seat, front, and persistence specifications; figure-generation scripts;
and validation outputs. The stage validation records report the following check counts:

23 + 46 + 3631 + 25051 + 39661 + 80013 + 80029 = 228454. (102)

All recorded checks pass. The largest reported normalized numerical residual is below 7 x 10716,
These checks verify sign conventions, unitary routing identities, probability normalization, kernel
ranks, projector algebra, boundary cancellation, occupancy complementarity, release inverses, and
numerical grid evaluations. They do not substitute for experimental validation of the physical
closure operator.

F SI Experimental Bridge

The principal derivation is QMU-native. Laboratory tests need not resolve an individual quantum
moment F,- 1 Integrated observables may instead probe the predicted discrete structure through
polarization or helicity correlations, coherent phase scans, occupancy saturation of one identified
receiver class, release branching, angular response, or interference between equivalent receiver seats.
Material-specific translation from these observables to SI apparatus variables requires a separate
receiver model and calibration ledger.

G Epistemic Ledger
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Table 1: Status of principal manuscript statements.

Statement

Status

Qualification

Paired phtn support S* Vv S!
Temporal-null difference class
Receiver spectral condition
Support-routing probability
Equal coupling and phase

match

Coequalization g_ g;l =1
Seat vacancy projector
No residual active front

No-surgery persistence
Receiver coupling K,

Species conversion and nuclear
branching

Four-dimensional material
quotient

Origin—nose termination

Multi-receiver selection

Derived from
inherited geometry
Derived exactly
Inherited

Derived exactly
Derived within
no-remainder direct
closure

Derived as minimal
temporal-
preserving relation
Constructed from
admissible class
registry

Derived within
complete event
class

Derived
kinematically
Open constitutive
input

Outside scope

Observer-access
interpretation of
inherited temporal
lift

Derived within the
complete
direct-event model

Open constitutive
input

Uses complete lifted 47 supports sharing one
marked source root.

Kernel of the equal-degree temporal map.
Receiver owns qg, 1, and b; phtn supplies h.
General two-mode lossless routing law.
Necessary and sufficient for Pro = 1.

Applies to complete one-cycle closure.

Occupancy mark is receiver-state data not derivable
from unmarked topology.

Does not imply a physical collapse wave.

Does not determine lifetime or release rate.
Needed for quantitative transition dynamics.

Require explicit additional output ledgers and
operators.

Occupied half-spin matter registers (,3 and does not
simultaneously access the intrinsic branch sign; this
is not a backward-time particle claim.

Origin and projected nose are features of one
normalized active state; boundary replacement ends
active support without reverse notification or a
collapse wave.

Topology identifies admissible receiver sectors, but
competition among receiver-specific couplings K,
remains to be derived.
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