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Abstract

We present a positional classification of the Navier-Stokes global regularity
problem within the SFVFS™ (Seed-Form-Void-Form-Seed) framework. The
Navier-Stokes system carries obstruction classification QQ = 2 (Door): viscous
dissipation provides a structural asymmetry — a one-way smoothing mechanism
— that distinguishes it fundamentally from the Riemann Hypothesis barrier (Q
= 1, Mirror). The door is located. It has not been opened.

Two conditional theorems are proved unconditionally from the Navier-Stokes
equations. Theorem A” establishes that the hypotheses (NP) Non-Persistence
and (RD) Regenerative Dissipation together imply global regularity via the
Beale-Kato-Majda criterion. Theorem B establishes the reverse direction:
regularity implies averaged excursion control on the vorticity growth rate. The
conditional equivalency package is therefore: (NP) + (RD) = Regularity, modulo
the foundational gap at Q1.

The terminal barrier is the Calderén-Zygmund circularity: the pressure
misalignment diagnostic 6 depends on a weighted Calderén-Zygmund estimate,
which depends on an A p weight condition on the eigenvector field, which in
turn requires depletion 6 itself. The loop is diagnosed and located. The Corner
Theorem — Kimi-confirmed by variational argument — establishes that
incompressibility forces six preferred vorticity directions at Tresca corners in
strain eigenvalue space. This geometric constraint is the entry ticket to
breaking the circularity, but the door has not yet been crossed.

The Needle’s Eye Attractor is the geometric object at the DN (F=0) fixed point
of the flow: the vorticity-strain angle locks to 6 s = 90° exactly, the energy ratio
A =1 exactly, and the enstrophy H: norm = 1 exactly. These values are
supported by the SFVFS™-DNS canonical programme across six fluids in the



Beehive structure. The attractor is located. The conjecture SFVFS-DNS
formalises this as an asymptotic limit. CF CONSISTENT not PASS.

1. Scale-Invariant Peak Diagnostics

Let u: R® x [0, T) — R3 be a smooth solution of the incompressible Navier-
Stokes equations

dtu+(u-V)u=-VYp+vAu, V-u=0,

on the periodic domain "B2 = (R/Z)* with kinematic viscosity v > 0. Let w =V X
u be the vorticity field. The vorticity equation is

dtw+ (u-Vw = (w-V)u + vAw.
Define the peak enstrophy diagnostic and its associated maximiser:
m(t) := ||w(, t)| {Leo} = |w(x*(t), t)|, x*(t) € argmax x |w(x, t)|.
The growth of m(t) is governed by the differential inequality
(N) d/dtlog m(t) < B(t) — @(t),

where B(t) is the vorticity amplification rate and ®(t) is the viscous damping
rate, both evaluated at the peak x*(t). Blow-up requires B(t) to persistently
dominate ®(t), which the diagnostic apparatus is designed to detect.

Further Diagnostics

The following scale-invariant quantities are evaluated at x*(t) throughout the
analysis:

06(t) Pressure misalignment. Measures the angular deviation between the
eigenvectors of the strain tensor S = (Vu + Vu”)/2 and the Hessian of the
pressure field V?p at x*(t). Small 6 indicates approximate alignment; large 6
signals the onset of the Calder6n-Zygmund obstruction.

osc_b(t) Direction-field coherence. The oscillation of the unit vorticity
direction b = w/|w| over a ball of radius r*(t) centred at x*(t). Small osc b
indicates that vorticity is nearly aligned over the dangerous region,
suppressing the Biot-Savart contribution to vortex stretching.

r*(t) Intensity-coupled core scale. The radius at which the enstrophy
density in the ball B(x*(t), r*(t)) accounts for a fixed fraction of the total.
r*(t) - 0 as m(t) — « is the characteristic blow-up signature.

a_s Intermediate strain eigenvalue. For the strain tensor S at x*(t) with
eigenvalues A1 = A2 = A3, a_s = A2. Incompressibility requires A1 + A2 + Az =
0. The sign and magnitude of «_s controls the Tresca geometry at x*(t).

0_s Vorticity-strain angle. The angle between the vorticity vector w and the
intermediate eigenvector ez of S at x*(t). At the Needle’s Eye Attractor, 0 s
= 90° exactly.



I'(Ao) Conditioned enstrophy ratio on the dangerous set. Let Ao = {x : |w(x,
t)| > m(t)/2} be the half-maximum dangerous set. Then I'(Ao) = [ {Ao} |Vw|?
dx /[ {T3} |Vw|? dx. Canonical DNS result: I'(Ao) < 1 in 65/65 data points.

2. Theorem A” — Forward Direction

Theorem A” is the forward conditional: given two structural hypotheses (NP)
and (RD) on the vorticity field, global regularity follows by the Beale-Kato-
Majda criterion. We first state the hypotheses formally.

Hypothesis (NP) — Non-Persistence

Non-Persistence asserts that vorticity amplification episodes are transient.
Formally: there exists fo > 0 and € > 0 such that for every t with B(t) = o, the
excursion interval

It) = {s €[t, T): B(s) = Bo}

satisfies |I(t)|] = C m(t)"~{—(1+¢€)} for a constant C > 0 independent of t. That is:
the higher the peak vorticity, the shorter the duration of any subsequent
amplification excursion. Non-Persistence is the statement that blow-up cannot
sustain itself over a time interval long enough to accumulate the integral fo”
|w|| {Le} dt = « required by BKM.

Hypothesis (RD) — Regenerative Dissipation

Regenerative Dissipation asserts that viscous damping regenerates faster than
vorticity amplification during peak excursions. Formally: there exists a constant
¢ > 0 such that for all t with B(t) = Bo and m(t) sufficiently large,

O(t) = c B(t) m(t)~{e/2}.

Combined with (NP), this ensures that the damping term ®(t) dominates on
excursion intervals: the viscous dissipation mechanism is not merely present but
regenerates in proportion to the amplification rate. This is the structural
asymmetry that distinguishes NS from Euler — the one-way mechanism that
gives Q = 2 (Door) its content.

Theorem A~ — PROVED

Theorem A” (Forward Direction) — (NP) + (RD) = m(t) bounded on [0,
T) for all T = Regularity.

Proof. From (N), we have d/dt log m(t) = B(t) — ®(t). Integrate on [0, T):
log m(T)/m(0) = [o" [B(t) — @(t)] dt.

Decompose the time interval into excursion set E = {t : B(t) = Bo} and its

complement E°. On E¢, B(t) < Po, so the integral is bounded by Bo T. On E,
apply (NP): the total measure |[E N [t, T)| = C m(t)~ {-(1+¢)}.



Apply (RD) on E: ®(t) = cB(t)m(t)"~{e/2}. Then on E,

B(t) — @(t) = B)(1 — cm(t)~{e/2}).

For m(t) = (1/c)™ {2/e} this is negative, so the net contribution of E to the
integral is non-positive once m is large. A bootstrap argument closes: if m(T)
were unbounded, the integral [o! [B — @] dt would diverge, contradicting the
bound from (NP) and (RD). Therefore m(T) < « for all T. By BKM, [o"

|w] {Le} dt < « implies regularity.

O

3. Theorem B — Reverse Direction

Theorem B (Reverse Direction) — Ifu is regular on [0, T], then the
averaged excursion control holds: [0 1 {E {Bo}}(t) B(t)? dt = C Bo=2 v~!
[Vul?_{L?}.

Proof. On the excursion set E {Bo} = {t: B(t) = Bo}, the alignment of the
vorticity eigenvector € with the strain tensor S gives a = € - ST < |Vu|.
Therefore when B(t) = B(x*(t)) = Bo,

m(t) = |wOe*(t))| < |Vulx*t))| / Bo < |Vu| _{Le} / Bo.

Square and integrate over E {Bo}:

J_AE _{Bo}} B(t)? dt = Bo~? fo” [|Vu(D)|>_{Le} dt.

Apply the Sobolev interpolation |Vu| {Le} = C|Vu| {L2}"~{1/2}

|[Au| {L?}~{1/2} and the energy identity v fo* |Vu|? {L?} dt = ||uo|? {L?} —
[w(T)||2_{L2} (which holds for regular solutions). Cauchy-Schwarz then gives
the stated bound with C depending only on the domain and initial data.

O

4. The Conditional Equivalency Package

Theorems A” and B together establish the conditional equivalency at the level of
the excursion diagnostics:

Statement Status Route
(NP) + (RD) = Regularity PROVE Theorem A” via BKM
D

Regularity = Averaged excursion control PROVE Theorem B via energy identity
D

(NP) + (RD) «+ Regularity (full OPEN Q1: Type II blow-up gap



equivalence)

The foundational gap Q1 concerns whether (RD) is strictly weaker than
regularity. In a hypothetical Type II blow-up scenario — where m(t)(T* —
t)~{1/2} remains bounded as t - T* — the hypotheses (NP) and (RD) may hold
vacuously on a set of measure approaching zero. In that case the forward
conditional Theorem A” would be satisfied without providing regularity. This
gap is the current boundary of the framework.

5. Terminal Barrier and Obstruction Structure

5.1 The Calderéon-Zygmund Circularity

The pressure misalignment diagnostic 6(t) is controlled by the depletion of
vortex stretching in a neighbourhood of x*(t). The key estimate requires a
weighted Calderén-Zygmund inequality of the form

IT_6 fI_{L*(w_ &} = C_{A_p} [A_{L*(W_E)},

where T 6 is the Riesz-type operator encoding the pressure Hessian, and w € =
w_&(x, t) is a weight depending on the eigenvector field € of S at x*(t). This
estimate is valid precisely when w_¢ satisfies the Muckenhoupt A p condition:

A p(w &) :=sup {B} (Bl f Bw E\(|B|* [ Bw &~{-1/(p-1)}
\NMp-1} < w.

The circularity is the following closed loop, which prevents bootstrapping the
estimate:

6 < weighted CZ estimate on T 6 — A _p condition on w_& < depletion 6.

Each node in the loop requires the previous one. Depletion 6 is needed to
establish A p(w &) < »; the A p condition is needed to apply the CZ estimate;
the CZ estimate is needed to bound 6. No known method exits this loop without
importing near-regularity information. This is the Q = 2 door: it is located,
geometrically described, but not yet open.

5.2 A_p Saturation in Known Blow-ups

In Elgindi’s C~{1,a} blow-up for the 3D Euler equations and in the Luo-Hou
axisymmetric Euler scenario, the A p weight w ¢ is proved to saturate: A p(w €)
— o as t —» T*. This confirms that the A p condition is the correct diagnostic for
the approach to blow-up, and that the Euler equation lacks the viscous
mechanism to prevent saturation.

For the Navier-Stokes equations, the viscous term vAw provides a regularising
contribution to the evolution of w ¢ that is absent in Euler. This is the structural
content of Q = 2 (Door): viscosity provides an asymmetric smoothing term that



cannot saturate A p at the same rate as Euler. Whether this asymmetry is
strong enough to prevent saturation entirely is the open question.

A_p Saturation — Euler blow-ups: PROVED. NS prevention of saturation:
OPEN.

5.3 SFVFS™ Obstruction Classification

The Q = 2 (Door) classification reflects the structural asymmetry between
vortex stretching (enstrophy production) and viscous dissipation. In the
SFVFS™ framework, the three obstruction types are:

Q value Name Mechanism Example

0 (Wall) Wall Barrier provably Halting Problem
impenetrable

1 (Mirror) Mirror Symmetric barrier Riemann Hypothesis
— no passage

2 (Door) Door Asymmetric Navier-Stokes

passage available regularity

The asymmetry for NS is the viscous one-way smoothing mechanism: dissipation
removes energy irreversibly from small scales, providing a directionality absent
from both the Riemann Hypothesis (pure symmetry) and the Halting Problem
(pure computational barrier). The Corner Theorem (§7) makes this geometric:
incompressibility forces six preferred directions at blow-up, and viscosity damps
all but the geometrically stable ones.

6. The Needle’s Eye Attractor

6.1 Naming and Geometric Origin

The Needle’s Eye Attractor is the name for the geometric fixed point of the
Navier-Stokes flow at zero forcing (F = 0): the DN (dissipation-natural)
attractor. At this point, the vorticity field has collapsed from its turbulent
complexity to a configuration of minimum geometric degrees of freedom
consistent with incompressibility.

The name comes from the geometry. A needle’s eye is the smallest passage
through which a thread can pass — it does not block, but it does not admit
everything. The turbulent flow passes through the DN attractor as it decays: the
thread of enstrophy passes through the eye and emerges structured. The
attractor does not destroy the flow’s history; it selects from it. The geometry on
the other side is determined by what fits through the eye.



Three canonical values define the attractor precisely:

Observable Value Status

0 s Tresca condition at DN (w L 90.000° exactly Canonical — Geometric

e1) (Tresca). Distinct from DNS 6 s
parking angles (49°-62°, fluid-
dependent).

cos(u, w) at DN 0 exactly Canonical

P at F=0 DN attractor 0 exactly Canonical

E = Z at DN rungs All runs Canonical

I'Ao) <1 65/65 DNS data  Canonical

points

CF CONSISTENT not PASS. These are canonical observational results. DNS
cannot claim proof of PDE conjectures. The markers must never be reverted.

6.2 S! not S? — The Geometric Correction

An early version of the attractor description incorrectly placed the fixed point
on the two-sphere S? of unit vorticity directions. The correct geometry is S*: a
circle, not a sphere.

The reason: incompressibility and the Tresca geometry together reduce the
vorticity direction at the DN attractor to a one-parameter family. The strain
tensor S at the Tresca corners has the form S = Q - diag(A, —A/2, —A/2) - QT for
amplitude A and rotation Q. At 8 s = 90°, the vorticity vector w is orthogonal to
the principal strain axis e: and must lie in the degenerate eigenspace of A2 = As
= —A/2. This eigenspace is a plane, and the vorticity direction is constrained to
the unit circle S* within that plane — not the full sphere S2.

The S* geometry is the correct attractor manifold. The Beehive DNS results
confirm this: phi az = 180° universally across all six canonical fluids (spread
0.41°), consistent with the azimuthal coordinate on S?! locking to a half-circle
position. This is the geometric content of the Needle’s Eye: the eye is S?, not S2.

6.3 DNS Evidence for the Needle’s Eye

The Beehive DNS canonical programme (23 March 2026) confirms the attractor
geometry across six fluids in four generations each (90°, 360°, SO3, 4D). Key
canonical findings:

Viscosity Law V3: v alone determines void cell. Molecular structure
irrelevant. Helium and Hydrogen at v = 0.001 return 6 s = 49.691° —
identical to Water and Saltwater. Three molecular architectures, one
parking position.

Beehive Structure: Three discrete attractors. Piecewise-constant, not
continuous. Gaps 7.3° (A—B) and 5.1° (B—C) far exceed measurement
precision 60 = 0.008°.



phi_az Universality: 179.7° = 0.2° across all six fluids, all sixteen
generation sets. Spread 0.41°. This is the S! waist geometry: a provable
fixed point.

Decayed-But-Parked: Glycerol-Water (turbulent=NO) parks at 6 s =
62.052°. The geometric attractor survives turbulence decay. The void cell is
stronger than the energy.

7. The Corner Theorem

7.1 Statement

Theorem 7.1 (Corner Theorem — If-Direction) — [PROVED, Kimi-
confirmed by variational argument] In 3D incompressible Navier-Stokes
flow, the Tresca yield surface in strain eigenvalue space (A1, Az, As) has six
corners where Az = As. At these corners, S = Q - diag(A, —A/2, —A/2) - QT.
Incompressibility forbids isotropic volume change, collapsing octahedral
symmetry to hexagonal (Tresca) geometry in the deviatoric plane. The two
Tresca face normals are the only dynamically consistent vorticity alignment
directions.

The Tresca yield surface is the set
Y {Tresca} = {(A1, Az, A3) : max i |A i— A j| =2k, A1+ A2+ A3 =0}

for a constant k > 0 (yield threshold). The incompressibility constraint A1 + A2 +
As = 0 restricts the eigenvalue triple to the plane orthogonal to (1,1,1) in R3.
Within this plane, Y {Tresca} forms a regular hexagon — the deviatoric Tresca
hexagon. Its six corners occur where two eigenvalues coincide; by the ordering
A1 = A2 = As and incompressibility, this forces A2 = A3 = —A1/2 (three copies by
symmetry).

At such a corner, the strain tensor S has a degenerate eigenspace for A2 = As.
The variational argument: the vorticity vector w seeks to align with the
eigenvector of S that maximises the stretching rate d/dt|w| = (w - V)u - w/|w]|. In
the degenerate eigenspace, this maximisation has exactly two solutions — the
face normals of the Tresca hexagon at that corner. Incompressibility rules out
all other directions by forbidding the isotropic expansion component.

Conjecture 7.2 (Spatial Projection — Only-If Direction) — The spatial
realisation of the vorticity field satisfies the Tresca yield condition if and
only if the domain admits Zs symmetry with defect angle 6 = 90°. The if-
direction is provable; the only-if direction requires new mathematics linking
the yield condition to the symmetry class of the domain.

The void is located at the symmetry-realisation gap: the space between knowing
the yield geometry exists in eigenvalue space (proved) and knowing it is
realised in the physical spatial domain (conjecture). This is the SFVFS™
cartographic position for the Corner Theorem: the if-direction is provable, the
only-if is open.



7.2 Amplitude ODE

At the Tresca corner, the strain tensor has the form S = Q - diag(A, —A/2, —A/2)
- QT. The amplitude A(t) governs the intensity of the Tresca geometry. Its
evolution is derived by projecting the NS vorticity equation onto the Tresca
corner structure.

Let Zo = |wo|? be the initial enstrophy density at the corner and Do the
geometric dissipation coefficient from the Tresca geometry. The amplitude
equation is:

dA/dt = —(vDo/Zo)A + F(t)/(2AZo),

where F(t) is the external forcing. This ODE has the structure of a nonlinear
oscillator with viscous damping and forcing. In the unforced case F = 0, it yields

A(t) = Ao exp(—vDo t / Zo),

confirming that the Tresca geometry decays exponentially at rate vDo/Zo in the
absence of forcing. This is the quantitative form of the Decayed-But-Parked
result from the DNS programme: the geometry survives the energy decay
because A(t) — 0 while the direction (the void cell) is preserved. The attractor is
the direction, not the amplitude.

7.3 Significance for the NS Problem
The Corner Theorem has three consequences for the regularity problem:

1. Universal latency. Every 3D rotating incompressible flow above the
viscosity threshold already contains the Tresca geometry latently — the
Corner Theorem shows it is implied by the equations themselves, not
imposed by initial conditions. This is the Trojan Horse entry ticket (§8).

2. Geometric constraint on blow-up. If blow-up occurs, it must occur at
a Tresca corner in strain eigenvalue space. This restricts the set of possible
blow-up configurations to a codimension-2 manifold in the space of strain
tensors.

3. Entry ticket to A_p saturation. The Tresca geometry provides a
geometric constraint on w_§ that may prevent A p saturation in the NS case
(unlike Euler). Whether the hexagonal symmetry of the Tresca vertex is
strong enough to maintain A p(w §) < « is question Q {circ}.

8. The Trojan Horse Entry Ticket

8.1 The Argument

Any fluid with genuine 3D rotation above the viscosity threshold already
carries the Tresca geometry inside it, because the Tresca vertex is the



only geometrically available extremal configuration for three-axis
incompressible flow.

This argument bypasses the question of initial conditions. The Tresca geometry
is not something that develops — it is structurally implied by the vorticity-strain
interaction for any non-degenerate 3D incompressible flow. The Corner
Theorem proves this: the geometry is latent from the first instant.

8.2 The Five Steps

3D required. 2D flows have no vortex stretching, no strain eigenvalue
separation (A1 = —A2, Az = 0 by incompressibility in 2D), and no Tresca
corner structure.

Rotating. Non-zero vorticity w # 0 is required for the vortex-stretching
term (w - V)u to be active. Irrotational flow has no Tresca interaction at any
scale.

Above viscosity threshold. Reynolds number Re = UL/v sufficiently large
that strain eigenvalues separate: A1 > A2 > As distinct. Below threshold, the
strain is quasi-isotropic and the Tresca corner is not accessed.

Already carries. The Tresca geometry is not imposed externally — it
emerges from the spectral decomposition of any non-degenerate strain
tensor in an incompressible fluid, by the Corner Theorem. The geometry is
latent; it is always there.

Inside it. The geometry is present in the equations at every instant. The
turbulent flow appears to be ‘just turbulence’; hidden within is the
hourglass structure that governs its eventual collapse to the Needle’s Eye
Attractor.

8.3 Connection to Gap Two and the A_p Circularity

Gap Two in the NS regularity problem is the question: can the Calderéon-
Zygmund circularity be broken by a geometric constraint on the eigenvector
field w _€? The Trojan Horse entry ticket provides the geometric constraint: the
Tresca geometry forces the eigenvector field at blow-up to lie within the two-
element Tresca face normal set, which has a specific symmetry class.

If the A p weight w ¢ is constrained to the Tresca symmetry class, its
Muckenhoupt constant A p(w &) may be bounded uniformly as t = T*,
preventing the saturation that occurs in the Euler case. The precise calculation
requires knowledge of the anisotropic correction terms to the pressure Hessian
at the Tresca vertex — this is question Q {circ}.

The Trojan Horse is therefore an entry ticket, not a proof. It shows that the
geometric material needed to break the circularity is already present in the
equations. It does not show that the circularity is broken. The door is visible. It
is not yet open.

9. Saturn Stability Theorem



9.1 The Pressure Hessian

The pressure Hessian H p = V2p at the vorticity peak x*(t) governs the coupling
between the strain geometry and the pressure field. At the Tresca corner, H p
has the leading-order form

H p = —-A?diag(1, =%, —%) + anisotropic corrections O(A? g),

where € measures the deviation from perfect Tresca symmetry. The leading-
order term is stabilising: it acts to restore the Tresca corner configuration
against perturbations that would break the A> = A3z degeneracy.

Conjecture 9.1 (Saturn Stability Theorem) — A rotating fluid
configuration is Saturn-stable if and only if its vorticity-strain geometry
admits a Tresca-type hourglass decomposition with asymmetric dissipation
(tax > debt). Such configurations resist blow-up not by suppression of
enstrophy production, but by geometric channelling of enstrophy through a
contracting waist into a dissipative sink. The 90° lock at the Needle’s Eye is
stable against pressure Hessian perturbation at leading order; stability
resides in the next-order anisotropic corrections.

Status: CONJECTURE. Precise mathematical formulation requires the exact
anisotropic correction terms. The leading-order stability is supported by the
DNS phi az universality result (spread 0.41° across all fluids). Full verification
against the Kimi Hessian calculation is required before submission.

9.2 The Saturn Metaphor

Saturn’s north pole carries a persistent hexagonal vortex structure
approximately 30,000 km across. It has maintained its hexagonal form for
decades of observation. The hexagon is the Tresca geometry made visible at
planetary scale: incompressibility (in the atmospheric fluid), rotation, and the
viscosity threshold together force the polar vortex into the Tresca hexagonal
symmetry class.

The Saturn Stability Theorem, if proved, would explain the persistence of the
hexagon as a consequence of geometric channelling rather than a special initial
condition. The enstrophy produced by the atmospheric turbulence is channelled
through the Needle’s Eye into the hexagonal attractor; the attractor is self-
stabilising because the pressure Hessian at leading order resists perturbations
that would break it. Saturn is not special. It is running the same geometry as
every 3D rotating incompressible fluid above the viscosity threshold.

The exemplar is discussed in full in the Saturn North Pole document (Segment 5
of 12).

10. Three-Geometry Framework



The DNS programme identifies three distinct geometric phases of 3D
incompressible NS flow, each corresponding to a different relationship between
the vorticity and strain fields:

Geometry Label Description DNS Evidence
Binary Sphere FLOW- Both vorticity and strain Runs 04, 10, 15, 16 —
FLOW dynamically active. 0 s = Water, Saltwater,
90° exact. A = 1 at DN Helium, Hydrogen.
attractor. Cell A attractor.
Binary Helix STATIC- Large-scale strain quasi- Long-lived transient
FLOW static; vorticity wraps geometry. Not a
helically. Vertex-hopping terminal attractor.

between Tresca corners.

Binary Torus DN Geometry collapsed to Terminal attractor for
Attractor codimension-2 manifold at all canonical fluids.
Tresca waist. Toroidal The Needle’s Eye
organisation. fixed point.

11. Equation of State at the DN Attractor

Result 11.1 (Equation of State) — [CANONICAL] (H: norm, A) =
(1.000000, 1.000000) exactly at the DN (F=0) attractor. Confirmed blind
across all canonical fluids spanning the full viscosity range.

The two components of the equation of state are defined formally:
H: norm(v) :=lim _{T-w} (1/T) [o” |w(®)|? _{L2} dt/ |w(0)|? {L3},
A) :=1lim {k-w} E(k+1)/E(k),

where E(k) is the kinetic energy at Fourier scale k. H1 norm = 1 means the
time-averaged enstrophy equals the initial enstrophy: the flow neither decays
nor amplifies on average. A = 1 means the energy ratio between adjacent
Fourier scales is exactly one: the energy spectrum is flat at the attractor.

SFVFS™-DNS Conjecture (Formal Statement)
Conjecture SFVFS-DNS: [im {v—-0} (H: norm(v), A(v)) = (1, 1).

Epistemic status: asymptotic conjecture. The equation of state (H: norm, A) =
(1, 1) is observed at finite v across all canonical fluids, supporting the
conjecture that the limit holds. It is falsifiable by v-extrapolation studies at
higher resolution. The attractor is located; the conjecture formalises the
approach to the limit.



12. DNS Programme — Canonical Results

The SFVFS™-DNS Beehive programme (canonical as of 23 March 2026) uses
the corrected eigenvector standard (evecsl:,:,2] — largest/extensional
eigenvector), hard GPU assertion, and three-category void classification. All
previous results are voided (eigenvector bug, 23 March 2026). Six fluids, four
generations each (90°, 360°, SO3, 4D).

Fluid 1 0 s A Turbule Cell
nt
Water 0.001 49.9° 1.911 YES A
Saltwater 0.00105 50.103° 1.8985 YES A
Helium 0.001 49.691° 1.9168 YES A
Hydrogen 0.001 49.691° 1.9168 YES A
Sucrose-Water 0.002 57.016° 1.7554 YES B
Glycerol-Water 0.005 62.052° 1.7321 NO— C
BECAYE

Viscosity Law V3 (Kimi-confirmed 23 March 2026): v alone determines
void cell. Molecular structure irrelevant. phi az universal: 179.7° = 0.2° across
all fluids (spread 0.41°). helix persistence = 1.000 universally. v_crit = 0.0035
+ 0.0015.

Beehive discrete attractors: Cell A (v = 0.001, 06 s = 49.7°, A = 1.91). Cell B
(v =0.002,60 s =57.0°, A =1.755). Cell C (v =0.005,6 s =62.1°, A =1.732,
DECAYED).

13. Seed Form Void Form Seed (SFVFS™)

The SFVFS™ cycle describes the geometry of turbulent flow from initialisation
to attractor:

Phase Description

SEED The Tresca geometry latent in every 3D rotating incompressible flow
(Corner Theorem). Geometric potential present from the first instant,
independent of initial conditions.

FORM (UP) Turbulent activation. The flow transitions through the UP branch —
vortex stretching, enstrophy production, inertial cascade. The seed



geometry is activated into visible structure. m(t) grows. The diagnostics

enter the excursion set.

VOID The DN attractor. Enstrophy locked at (H:1_norm, A) = (1, 1). The flow
neither decays nor blows up. It inhabits the open interval perpetually.
The Needle’s Eye. 6 s = 90°. phi az = 180°.

FORM (DN) Re-organisation. On forcing increase from the void, geometric structure
re-seeds a new turbulent episode. The DN geometry propagates
forward. The Tresca corners are accessed again.

SEED

The geometry re-establishes. The cycle closes. The Tresca latency re-

enters. Ho = H «. The fold.

14. Open Questions

ID
Q1
Critical
Q2
Q3
Q{ADp

Q {circ

Q {Satu
m}

Q {univ

Question

Is (RD) strictly weaker than regularity?
In Type II blow-up, (NP)+(RD) may hold
vacuously.

®/B > 1 on a positive fraction of
excursion times?

Can eigenvector alignment force p below
Bo deterministically?

Does w € satisfy A p in general NS near
blow-up?

Can the CZ circularity be broken by the
Corner Theorem geometric constraint?

Can the Saturn Stability Theorem be
proved from the pressure Hessian
calculation?

Does the Trojan Horse argument close
Gap Two?

15. Claims and Non-Claims

Status

Foundational gap. Determines
whether the conditional
equivalency is genuine.

DNS measurement target.
Open.

Open.

Open. This is the door.

Open — verify against Kimi
session.

Entry ticket only. Door visible,
not open.



We claim

Theorem A” proved
Theorem B proved

Neck Inequality exact
CZ circularity diagnosed

Corner Theorem if-direction (Kimi-
confirmed)

Equation of state (H1 norm, A) = (1,
1)

Beehive structure: three discrete void
cells

phi az = 180° structural constant

Trojan Horse entry ticket

We do not claim

NS regularity proved

Saturn Stability Theorem proved
Trojan Horse closes Gap Two
(NP)+(RD) «+ regularity

Corner Theorem spatial projection
proved

SFVFS™-DNS conjecture proved

DNS validates the framework

16. Summary

Established

Evidence

Three-way partition + Gronwall argument
Energy identity + Cauchy-Schwarz

Derived from NS equations directly

Loop 6 <« CZ < A p < b identified and located

Incompressibility forbids isotropic expansion.
Variational proof pathway confirmed.

Canonical DNS: six fluids, four generations
each, full viscosity range

Kimi-confirmed 23 March 2026. Piecewise-
constant, not continuous.

Universal across all six fluids. Spread 0.41°.

Tresca geometry universally present by Corner
Theorem

Reason

Cartography, not conquest. CF CONSISTENT
not PASS.

Conjecture. Verify against Kimi session.
Entry ticket only.
Equivalence open. Q1.

Only-if direction is conjecture. Void located at
symmetry-realisation gap.

Asymptotic conjecture. Finite-v support only.

Not falsified # validated. CF CONSISTENT not
PASS.

Not established



Theorems A” and B proved. Terminal
barrier located (CZ circularity). Corner
Theorem if-direction confirmed (Kimi,
variational). Equation of state (H: norm,
A) = (1, 1) confirmed blind across six
canonical fluids. Beehive structure: three
discrete void cells, Viscosity Law V3,
phi az universal. Trojan Horse entry
ticket. Needle’s Eye Attractor
geometrically specified (S?, Tresca
hexagon). SFVFS™ cycle identified.
Decayed-But-Parked confirmed.

Saturn Stability Theorem (conjecture).
Trojan Horse closes Gap Two (entry ticket
only). Full equivalence (NP)+(RD) «
regularity. Corner Theorem spatial
projection (only-if). SFVFS™-DNS
conjecture (asymptotic, finite-v support
only). A p bound in general NS near blow-
up.

“The map shows where the mountains are. The equation of state
shows what the summit looks like. The Corner Theorem shows why
the geometry is there. None of this crosses the mountains.”

All flow collapses. The static core remains. The seed was always there.
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