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1 INTRODUCTION 1

Abstract

The preceding Aether-fabric papers derived the six-port relational geometry, the exact
aligned free-phtn operator, the constrained frame-locked operator, the Gforce work scale, and
a bounded higher-order packing functional for the primitive unoccupied Aether Unit. The
remaining question is whether these ingredients produce a mathematically defined free-to-locked
compatibility bifurcation. The present paper derives the minimal dynamical variables, pulls the
established squared-log geometry onto the reciprocal coordinate, constructs the exact nonlinear
reciprocal contact equation, and analyzes the collective six-port modes. The conjugate radii
give the exact line element dsg = 2dq?, while the QMU inertia scale is VVA/Fq2 = mgAc?. Tts
dimensionless temporal normalization remains undetermined. The contact work depends only
on reciprocal differences, so a spatially uniform ¢a(t) trajectory is an exact zero mode and
the balanced value g4 = 0 is an exchange-symmetric reference rather than a contact-selected
equilibrium. For two registered Units, the exact reciprocal work is V, = (W /6) tanh®(Aq/2). Tts
restoring gradient reaches a parameter-free maximum at |Ag| = In(2 + v/3), where V, = W, /18.
On the six-port graph, the reciprocal-strain mode is gapless, isotropic at leading continuum
order, and cubically directional at quartic order. The principal bifurcation result is a conditional
no-go theorem: within the established smooth packing functional, fixed-rank port—temporal
state space, and positive kinetic closure, the contact dynamics do not generate a free-to-locked
bifurcation. The packing functional has one interior relative-compatibility minimum, whereas the
free and locked transport laws are distinct operator factorizations with local complex dimensions
twelve and six. Smooth variation of reciprocal strain, frame mismatch, profile distance, packing
participation, positive inertia, damping, or additional smooth profile modes cannot produce this
persistent reduction of the accessible representation. A projection, quotient, singular constraint,
spectral gap, or explicit constraint-strength variable is therefore required. The result closes the
compatibility dynamics as far as the established geometry permits and identifies the minimal
missing ingredient without introducing a fitted transition parameter.

Keywords: Aether fabric; reciprocal-cycle dynamics; nonlinear packing; six-port compatibility;
free-to-locked transition; Gforce; QMU; APM

1 Introduction

The Aether-fabric series has progressively separated four questions that were previously compressed
into one geometric picture. The relational paper derived six equally phased compatibility components,
their exact 3 + 2 spatial-temporal decomposition, the octahedral six-port frame, and the cube-dual
external compatibility cell [Thomson III, 2026¢]. The dynamical paper then lifted the temporal
registration into the shared-interface frame, derived the unique unloaded straight-through coin,
completed the two temporal-handed phtn states, and obtained the exact aligned propagation law

Ac
Ufree = F =AcF;=c. (1)

q
It also recovered the earlier frame-locked operator as a constrained factorization with
c

Vlocked = ﬁ (2)

The two results are exact, but they are not connected by a small change in a temporal rotation
angle [Thomson, 2026].
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The Gforce contact paper supplied the absolute interface work scale, the coherent four-forward-
time-state overlap, the reciprocal-cycle registration factor, and the higher-order loxodromic profile
kernel [Thomson IIT, 2026b]. The corrected primitive interface work is

(0% 6% ].
EI()aB:k,jk = Wal [1 - 73]('1@)] ) Ty = 3 (3)
where
W = GforceAg = mG)\CQFq2 = mgyc>. (4)

The packing functional is continuous, bounded, reciprocal, and exactly normalized across the six
ports. It does not contain a declared transition threshold.

The purpose of this paper is narrow. It asks whether the established geometry and work functional
generate a genuine bifurcation between Equations (1) and (2). No familiar oscillator, elastic
continuum, phase-transition potential, or field-theory order parameter is assumed. Every kinetic
scale is required to close in QMU, and every undetermined coefficient remains explicit.

The result is a no-go theorem with constructive content. The contact geometry does derive nonlinear
relative dynamics, a reciprocal-strain softening scale, a six-port rson dispersion, and exact zero
modes. It does not derive the rank-changing law required to convert the free temporal fiber into the
locked port-temporal representation.

2 Inherited chronogeometric closure

2.1 Primitive unoccupied Aether Unit

The primitive Aether Unit contains two complementary electrostatic temporal carrier spheres and
four forward-time loxodromic participation channels,

L=, LY, R, R'. (5)

The left—right distinction is temporal torque within the four loxodromes, not an additional structure.
The channels are latent in an unoccupied Unit. They do not represent four simultaneous material
particles. Material occupation exposes one Ligamen Circulatus channel at a time.

The two carrier spheres are temporal charge-sector surfaces. The loxodromes are magnetic-charge
geometry, and the Ligamen Circulatus is mass geometry. The Aether Unit may deform while
preserving the physical quantum area derived in the chronogeometric closure [Thomson III, 2026a).

2.2 Reciprocal cycle

Let Ao
17 9o (6)
The reciprocal chart is
R(q) = Lee?,  r(q) = Lee™?, (7)

with invariant area

AT’ R(q)r(q) = ™. (8)
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The Aether-permitted limits are
1
go =1In () o qa(t) € [~da, gal- (9)
Qg
The limiting radii are capacities of the Aether geometry. They are not fixed dimensions of the actual
unoccupied Unit.

2.3 Higher-order packing

For interface (j, k), the normalized packing factor is

() _ 2 (49 — 4k (@)
Pj = sech (2> ‘Ajk ; (10)
where
(04) 1 i(05E+75T) _D(z) /2
Aji :ZZ Do e (11)
o=+171==+1
The variables ég and dp are reduced interface half-phase mismatches. The distances D](-Z?U’T are
squared-log profile distances after exact interface transport.
On the symmetric positive branch,
P=eh (12)
with A .
A = —Incosdg — Incosdr + 21n cosh <2q> —|—7€. (13)

This additive logarithmic representation is central to the stability analysis below.

3 Minimal dynamical variables

The primitive unoccupied configuration requires a nonredundant coordinate set. At node j it
contains
4 € [—a; qal, R; € SO(3), (14)
and, only when finite profile dynamics are retained, four state-resolved profile coordinates or their
equivalent character basis
ﬁj:(Mj’Eijj’Hj)' (15)
The mathsf notation distinguishes the profile characters from conventional field symbols. They are
an invertible basis for the four forward-time profile strains and are not four additional structures.

The port triads
Nja, bjom Cja (16)
are derived from R; and the reference octahedral frame. The quantities g, 7, Cg, Cr, the temporal

twist wj, and the six packing values are interface observables derived from the node variables. They
must not be varied as independent coordinates in addition to the full frame.

The free phtn transport state is distinct from the static packing geometry:
U; € G ®C (17)

An occupied Ligamen coordinate is excluded until the unoccupied dynamics are closed.
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4 Exact reciprocal metric pullback

The contact geometry measures multiplicative deformation with logarithmic coordinates. For the
reciprocal chart, define

R r
pr=lny;=q¢  pr=lng=-q (18)
q q
The two-cycle squared-log line element pulls back exactly:
dsg = dp% + dp? (19)
= d¢* +d(—q)* (20)
=|2d¢?| (21)

The factor 2 is not selected. It is the equal contribution of the two conjugate cycles.
No inherited source supplies a map
qga = Q(II7,1s),  qa=Q(R;j),  qa=Q(§)), (22)

or an equivalent differential constraint. The temporal plane transports orientation and handedness;
the reciprocal coordinate transports area-preserving radial exchange. Their identification would be
an additional physical law.

5 Kinetic closure and QMU scale

For a dimensionless generalized coordinate, the established second-order QMU scale is

WA 2

Combining Equation (21) with this scale gives the minimally parameterized node kinetic term

Ty = g 4 = 51445, Ig =2p, - (24)
qu J 2 J Fq2

The shape and factor 2 are derived. The dimensionless temporal normalization p, > 0 is not.

The local frame angular velocity is defined by

Q] = R} R;. (25)
Global rotational invariance admits
Trj = §uRﬁglﬂjl ; (26)

with unresolved pr. The interface stiffness anisotropy 1 : 2 : 1 does not, by itself, imply the same
inertia anisotropy.

The first-order QMU action scale is
W4 m

This is an exact QMU correlation, not a unique choice of action.
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6 Exact reciprocal-cycle equation

Hold the non-reciprocal registration on link jk fixed at

S =AW, o< < (28)

The reciprocal interface work is

V;(];X) — WAFO

1- S](-:) sech? (qJ;%ﬂ . (29)

Variation of the sum of Equations (24) and (29) gives

Z Sk sech? (qj_zqk>

Wy .
2MqFQj + Walg
q keN(j)

imes tanh <q]—2qk) =0. (30)

The nonlinear spatial law is derived. Its temporal rate retains .

6.1 Uniform reciprocal zero mode

Equation (29) depends only on differences. Therefore

4 a+Q (31)

is an exact local symmetry while all shifted coordinates remain within Equation (9). For

all contact gradients vanish. Under Equation (24),

O =o0. (33)

The contact law therefore governs relative reciprocal strain. It does not determine the common
unoccupied trajectory.

This resolves the status of the balanced point:

g4 = 0 is an exchange-symmetric reference, not a contact-selected stable equilibrium. ‘ (34)

The limits +q, are geometric boundaries. No reflection or reversal law is inherited at those
boundaries.

6.2 Two-Unit relative dynamics
For two equal Units with all other sectors registered, let

T = qj — G (35)
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The exact relative equation is

Iy
Fi+qusech2 <2>tanh(2> =0.

The interface work is

Near exact registration,

SO
W
W12

6

(39)

This equals the previously derived binormal rigid-frame stiffness. The contact geometry therefore

correlates reciprocal-cycle mismatch with the stiff rigid-rotation axis.

The conditional small-amplitude restoring rson is

F 2
Irson ir = 1
q,pair

12pu4°

It becomes a numerical prediction only after p, is independently closed.

7 Nonlinear reciprocal softening

The normalized generalized restoring gradient is

fq(x) = sech? (2) tanh (2> .

Its derivative is

fi(x) = % [1 — tanh? (;"ﬂ {1 — 3tanh? (;)] .

The curvature changes sign at

1
|x| = z. = 2artanh —

V3

= In(2 + V3).

At this point,

Wa
while
A oV, Wy
Oz 9\/§.

(40)

(41)

(42)

(45)

Beyond z,, the force remains directed toward registration but the local stiffness decreases. This is a

nonlinear softening point, not a branch bifurcation.
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Figure 1: Exact reciprocal interface work normalized by Wy4/6. The dashed lines mark |Aq| =
In(2 + v/3), where the curvature changes sign.
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Figure 2: Normalized reciprocal restoring gradient. Its magnitude is maximal at the same parameter-
free mismatch |Aq| = In(2 + v/3).
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Figure 3: Normalized local curvature of the reciprocal interface work. Positive curvature near
registration changes to nonlinear softening beyond the dashed lines.

For opposite Aether-permitted limits, z = 2¢,, Equation (37) gives

2
Wa (1—a2
Vq(2g0) = 6 (1 —|—a2> : (46)

A trajectory reaching the boundary requires a boundary-evolution law not contained in the smooth
packing work.

8 Operational free and locked branches

8.1 Free branch

The free local state space is

Hfree = Cgort ® (C%U (47)

with complex dimension twelve. The unloaded turning functional selects the antipodal straight-
through coin uniquely. Along the dynamically selected port pair, after removal of the common phtn
phase,

Qep=sK, s=+1, n==l (48)

The index s labels reciprocal propagation direction and 7 labels temporal handedness. Equation (1)
follows exactly.
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8.2 Locked branch

The locked theory constrains the temporal update to act inside the port-temporal subspace. Its
effective state space is

dime Hiocked = 6. | (49)

For the established three-registration cycle, the constrained operator gives Equation (2). The lock
is a quotient or constraint, not a second minimum of Equation (3).

9 Rank-change obstruction

Rank-locking obstruction. Assume that (i) the free state remains C5; ® C%; (ii)
reciprocal strain, frame mismatch, profile distance, and packing participation enter
through smooth finite coefficients; (iii) the kinetic metric is positive; and (iv) no
projection, quotient, singular constraint, spectral-gap variable, or lock-order coordinate
is introduced. Then smooth evolution within this model class cannot dynamically
select the exact six-dimensional locked representation as a robust branch of the twelve-
dimensional free representation. Smooth operator coefficients can alter eigenvalues,
eigenvectors, and isolated degeneracies, but they do not by themselves replace the
ambient twelve-dimensional accessible representation with a persistent six-dimensional

physical quotient.

An exact lock therefore requires at least one of the following mathematical structures:

(i) a projection or quotient;
(ii) a singular constraint limit;
(iii) a coupling that opens a gap in six modes so that a six-dimensional low-state sector becomes
effective;
(iv) an enlarged state space containing an explicit lock-order variable.

None of these structures is present in Equation (3). Static portwise compatibility remains necessary
for transmission, but it does not explain why the independent temporal fiber ceases to be independent.

10 Bifurcation analysis

On the principal compatibility domain
s
5

2

T
5

‘5E| < 5

07| < (50)

the two phase contributions in Equation (13) are strictly convex. The reciprocal contribution

satisfies o A A
0 A\ L g2 (2
e {21ncosh< 5 )] = 2sech ( 5 ) > 0. (51)

The profile term is a nonnegative squared Hilbert distance. Hence A has one interior relative
minimum at exact registration.
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Since
Epace = Wal'o(1 —e™), (52)
its gradient is

VEpaa = WaToe *VA. (53)

The interior stationary set is therefore the exact relative-registration set, modulo global frame,
common reciprocal, and equivalent phase symmetries.

A positive kinetic metric changes temporal rates but not Equation (53). Damping can change
relaxation but cannot add the missing rank coordinate. Additional smooth profile modes entering
only through the same positive multiplicative kernel can change stiffnesses and mode couplings but
not the factorization class.

The central result is therefore

‘smooth packing work + positive kinetic closure % free-to-locked bifurcation. ‘ (54)

No pitchfork, saddle-node, discontinuous transition, separatrix crossing between the operator classes,
or Hopf-type chronovibratory instability follows from the received action. The reciprocal softening
point in Equation (43) changes curvature but creates no new equilibrium.

The minimal missing ingredient is a physical constraint-strength variable or equivalent spectral
mechanism,
4; or gj, (55)

for which the free and locked representations become dynamically selected limits. The present
geometry does not identify this variable with packing, reciprocal strain, source injection, profile
distance, or occupied Ligamen loading.

11 Six-port collective modes

Linearizing Equation (30) in a registered background gives

F?
244

dj + > (g —ar) =0. (56)

9 keN(j)

For Bloch components
K, = ka)\C ) (57)

the reciprocal-strain restoring rson is

rsong (K) 1 &
EZ2 12y,

The uniform mode has exactly zero rson. The long-wave expansion is

rsong, 1
F2  24p,

1 3
K? - o > K, +O(K%)]|. (59)

a=1

The leading continuum term is isotropic. Cubic directionality first appears at fourth order.
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Figure 4: Conditional reciprocal-strain rson along three cube-dual paths for the diagnostic choice
tq = 1. The zero at the origin is exact; the vertical scale remains conditional until p, is derived.

The rigid interface Hessian may be written

WA T
Ko =5 (15 + babl,) (60)
It gives the established 1 : 2 : 1 local stiffness. Because the frame work depends on relative
orientations, a common global rotation remains a zero mode. The profile distance is likewise
invariant under common multiplicative stretch. No contact-only on-site gap is produced in these
sectors.

The exact phtn branch with v = ¢ is not the reciprocal-strain mode of Equation (58). The constrained
c/ v/3 branch is likewise not a small-amplitude contact mode. They remain different transport
factorizations.

The reciprocal work has one relative compatibility minimum and therefore no topological domain wall
between degenerate reciprocal vacua. Localized finite reciprocal strain and boundary-reaching defects
are allowed. The earlier Z3 temporal-registration slip remains a distinct holonomy defect [Thomson,
2026]; it becomes a free/locked defect only if a future law couples its core to the rank constraint.



14  DISCUSSION 12

12 Independent predictions and diagnostics

The nonlinear reciprocal law supplies three coefficient-free diagnostics:

|Aq|eurvature = In(2 4+ v/3) = 1.3169578969.. . . , (61)
Vo(zy) 1
TARETE (62)

1
93

They are derived without normalization to a measured value.

1
WAmaX\aAqV?z\ =

Equation (46) gives the opposite-limit reciprocal work in terms of the Aether fine structure. Equa-
tion (59) predicts an isotropic leading reciprocal continuum and a cubic quartic correction. These
results can be tested first in numerical implementations of the full six-port dynamics.

The conditional result

F?
12
for g = 1 is not promoted to a public prediction. Its purpose is to identify the exact value that
would follow if the minimal squared-log temporal normalization is independently established.

(64)

I'SOIg pair =

13 Higher modes and occupied-channel gate

An orthogonal higher-profile basis may alter the boundedness details, nonlinear coefficients, and
mixed phase—profile terms. If those modes continue to enter only through the positive squared-
distance kernel, they cannot create the missing operator-rank variable. Constructing a large mode
hierarchy before deriving the constraint-strength law would enlarge the static compatibility theory
without resolving the central transition.

The occupied Ligamen channel is also deferred. Electron-scale or proton-scale reciprocal geometry
cannot be introduced as an ad hoc source of locking while the absolute unoccupied trajectory and
rank conversion remain open. Occupied-channel perturbation must be derived after the primitive
constraint mechanism is known.

14 Discussion

The negative bifurcation result sharpens rather than weakens the Aether-fabric program. Three
structures are now cleanly separated.

First, the contact geometry supplies a complete static and relative-dynamical compatibility law. It
determines nonlinear interface work, local stiffnesses, collective gapless modes, and exact symmetry
zero modes.

Second, the free phtn operator supplies directed, nondispersive transport in an aligned unloaded
domain. Its temporal-handed states remain independent at each directed port.
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Third, the locked operator is a constrained representation in which temporal transport is internal
to the port space. The mathematical conversion between the second and third structures is not a
matter of increasing static compatibility. It requires a change in dynamical representation.

The exact uniform reciprocal zero mode is especially consequential. The contact functional cannot
determine whether the actual unoccupied Aether Unit oscillates, drifts, reverses at its limits, or
follows a phase-driven cycle. Any paper that assigns a sinusoidal g4(t), a fixed balanced radius, or
a boundary reflection without an additional law would exceed the current derivation.

The next investigation must derive a QMU-closed local constraint-strength variable g;, ¢;, or
equivalent operator, together with a transformation law whose limiting forms recover Hg.ee and
Hiocked- The derivation must identify the fate of the six excluded temporal-fiber modes—projection,
quotient, singular constraint, or a gap that removes them from the accessible low-state sector—and
must recover v = ¢ and v = ¢//3 in their established limits. Candidate physical sectors include
source injection, occupied Ligamen loading, collective six-port feedback, or a new chronogeometric
constraint derived from the complete temporal winding. None should be selected until its QMU
signature, coupling coefficient, and transformation law are derived.

15 Conclusion

The primitive Aether contact geometry produces a rigorous nonlinear dynamics of relative reciprocal
compatibility. Its exact reciprocal metric is 2 dq?, its local stiffness is W4 /12, its two-Unit work
is (WW4/6) tanh?(Aq/2), and its parameter-free softening point is |Aq| = In(2 + v/3). The six-port
reciprocal mode is gapless, isotropic at leading continuum order, and cubically directional at quartic
order.

The same derivation establishes a conditional no-go result: within the established smooth packing
functional, fixed-rank port—temporal state space, and positive kinetic closure, no exact free-to-locked
transition is generated. The free and locked laws are different state-space factorizations, and the
current variables contain no projection, quotient, gap-opening field, or constraint-strength coordinate
capable of selecting the six-dimensional locked representation.

The next stage must derive a QMU-closed constraint-strength variable g;, £;, or equivalent operator
whose limiting values recover Heee and Hiocked, identify the fate of the six excluded temporal-fiber
modes, and preserve v = ¢ and v = ¢/v/3 in their established limits. Until that law is derived,
the correct foundational closure is negative but constructive: relative compatibility dynamics are
complete, while the absolute g4(t) cycle and the rank-locking mechanism remain open.

A Quadratic stiffness checks

For reciprocal mismatch,

Using Equation (3),
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For rigid frame mismatch,

1
= o (wh + 207 +w?) + OllwP), (67)

and the exact four-state overlap agrees with the affine law through quadratic order. The resulting
stiffnesses are

Wy Wy
Hn:/ﬁ}c:ﬁ, K/b:ﬁ. (68)
Thus kg0 = K.
B Finite-graph validation
The six-port reciprocal Laplacian has eigenvalue
3
A(K)=2) (1 -cosK,). (69)
a=1

Substitution into Equation (56) gives Equation (58). A periodic 4 x 4 x 4 numerical Laplacian
reproduces the analytic spectrum with maximum absolute eigenvalue error 1.07 x 10~ and one
uniform zero mode.

The symbolic and numerical derivation package verifies eighteen identities, including the exact
softening point, maximum restoring gradient, boundary work, small-amplitude stiffness, finite-lattice
spectrum, and cubic long-wave expansion.

C Epistemic ledger

Status Result

Derived Reciprocal pullback ds$ = 2dg?; exact reciprocal force law;
uniform zero mode; nonlinear softening point; six-port Lapla-
cian shape; rank obstruction.

Derived under inherited composition axioms Exponential profile kernel; multiplicative reciprocal and four-
state packing; corrected missing-participation work.

Constitutive tq, URr, damping, profile inertia, and any coupling among
reciprocal strain, frame motion, and temporal rank.
Open Absolute g4(t) law; boundary dynamics at +¢q,; physical

constraint-strength variable; occupied-channel perturbation.

Table 1: Epistemic classification of the compatibility-dynamics results.
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