The Corner Theorem

Why Six Corners. Why Always.

Segment 10 of 12 - Applied Tool - If-direction PROVED - Only-If PROVED (26 March 2026) - Spatial projection
CONJECTURE

M. Craig - March 2026 - Leake Street, London - itvoids.com
SFVFS™ Positioning System - Trademark UK00004355735
CF CONSISTENT not PASS

The Corner Theorem is the first result in the SFVFS™ programme that is provably true in the strict
mathematical sense. Not CF CONSISTENT. Not conjectured. Proved — by variational argument,
Kimi-confirmed March 2026. The only-if direction was open at exhibition date. On 26 March 2026, five days
before the exhibition, the only-if direction was proved by the bulb intersection argument — confirmed by
Kimi as PROVABLE. Both directions are now proved.

1. Plain English

Take any three-dimensional incompressible fluid — water, air, the atmosphere of Saturn, the plasmain a fusion
reactor — and look at how it deforms locally. The deformation is described by the strain tensor S: a 3x3 matrix that
encodes how fast the fluid is stretching and compressing in each direction. S has three eigenvalues Am, Am, Am —
three numbers that describe the principal rates of deformation.

Incompressibility adds one constraint that cannot be negotiated: the fluid cannot change its own volume. In
mathematical terms, 0-u = 0, which forces Am + Am + Am = 0 exactly. The three deformation rates must always
sum to zero.

Now ask: what are the most extreme deformation configurations consistent with this constraint? The answer is what
the Corner Theorem gives. The extreme configurations — the corners of the Tresca yield surface in eigenvalue
space — have avery specific form. And there are exactly six of them. Not four. Not eight. Six.

Six corners. Always. For any incompressible fluid. In any domain. At any scale. The Corner Theorem does not
negotiate. Incompressibility does not make exceptions for gas giants.

These six corners are not a coincidence or a specia property of the NS equations. They are forced by the
incompressibility constraint alone. The geometry is latent in every qualifying fluid from the first instant. Thisis the
Trojan Horse: the six-fold structure is already inside the equations before turbulence begins.

2. Background — The Tresca Geometry
Letu: Q3 x[0,T) — m3be asmooth solution of the incompressible Navier—Stokes equations. The strain rate tensor
is:

S =Y Ou+ (Ou
S is symmetric by construction. It has real eigenvalues Am > Am > Am. Incompressibility J-u = 0 is equivalent to
Tr(S) =0, which gives:

Am + Am + A\m = 0 (exact, fromOd-u = 0)
This single constraint restricts the eigenvalue triple to the plane orthogonal to (1,1,1) in m3 — the deviatoric plane.

The Trescayield function is:

f(s = mex; .
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The Tresca yield surface intersects the deviatoric plane in aregular hexagon. The six corners are the points where
two eigenvalues coincide. At such a corner, with Am=Am:

S=Q- diag(A -A2, -A2) - Q
Theangle emagic = arccos(1/V3) = 54.74° defines the neutral ray where the intermediate strain eigenvalueis zero.

3. The Corner Theorem

Corner Theorem — If-Direction PROVED — Kimi-confirmed, variational, Mar ch 2026

In any three-dimensional incompressible Navier—Stokes flow, the Tresca yield surface in strain eigenvalue space
has exactly six corners where two eigenvalues are equal (Am = Am). At these corners, the strain tensor takes the
form S = Q - diag(A, -A/2, -A/2) - QT. Incompressibility forbids isotropic volume change, collapsing the full
octahedral symmetry of m3 to the hexagonal (Tresca) geometry in the deviatoric plane. The two Tresca face normals
are the only dynamically consistent directions for vorticity alignment.

Proof. Three steps. Step 1: 0-u =0 implies Tr(S) = 0 identically, confining eigenvalues to the deviatoric plane
M. Step 2: At any corner, isotropic expansion isforbidden — any perturbation OAm = dAm = dAm = cviolates
Tr(S) = 0. Contradiction. Step 3: With isotropic expansion forbidden, only admissible extremal perturbations
remain, lying in a 1-dimensional space at each corner. The full octahedral symmetry group Oh (48 elements)
reducesto thedihedral group Dm (12 elements), yielding exactly 6 corners. m

Corner Theorem — Only-If Direction PROVED — Kimi-confirmed, bulb inter section, 26 Mar ch 2026

The Tresca yield surface is the unique Dm -symmetric convex yield surface in the Teplane satisfying: (1) convexity,
(2) isotropy, (3) incompressibility (trace = 0), (4) exactly six corners with Dm symmetry, (5) maximum plastic
dissipation applied independently to the positive and negative bulbs with intersection.

The Bulb Intersection Argument. The six corners of the Tresca hexagon are not six independent objects. They come
in three conjugate pairs — three corners in the tension-dominated regime (positive bulb, T ) and three in the
compression-dominated regime (negative bulb, T ). Each bulb separately forms an equilateral triangle in the
T-plane.

The proof proceeds in five lemmas confirmed by Kimi (26 March 2026):

Lemma 1: Conditions 1-3 restrict Y to a convex, isotropic curve with Dm symetry in
the T pl ane.

Lemma 2: Condition 4 restricts Y to a convex hexagon with six vertices at Lode
angles 6 = kw3, k =0,..., 5.

Lemma 3: The positive bulb (vertices at 6 = 0, 21w 3, 41 3) and negative bulb
(vertices at 6 = w3, m 5mW3) each formtriangles T, and T_. Any Dm-symetric
hexagon is the intersection T, n T_.

Lemma 4: Maxi num pl astic dissipation for |oading paths restricted to the positive
bulb selects the largest convex set —the extremal equilateral triangle T*.
Simlarly for T*.

Lemma 5: Dm symmetry requires |T *| = |T_*|. The intersection of two equal-sized,
60°-rotated equilateral triangles is a regular hexagon —the Tresca yield surface.
|
Note on the DeepSeek geometric finding. DeepSeek (26 March 2026) correctly showed that maximising RC/Rm at
fixed Rm does not produce Tresca— it produces a degenerate triangle. Thisis not afailure. The degenerate triangle
is the correct extremal object for each bulb separately. The intersection operation prevents degeneracy by requiring
both triangles to coexist. The roots become the branches.

Spatial Projection — CONJECTURE



The spatial realisation of the variational minimiser satisfies the Tresca yield condition if and only if the domain
admits Zm symmetry with defect angle 8 = 90°. The if-direction is provable with standard methods. The only-if
direction — that Trescayield forces Zm symmetry — requires new mathematics linking yield criterion to symmetry
class. The void is precisely located at the gap between eigenvalue geometry and spatial realisation. CF
CONSISTENT not PASS.

4. The Amplitude ODE
At aTresca corner, the strain tensor has canonical form S = Q-diag(A, —-A/2, -A/2) -QT. The amplitude ODE is:
dA/ dt = —(vDm/Zm)A + F(t)/(2AZm)

Term 1: Viscous damping — linear in A, aways negative for v > 0. The one-way dissipative mechanism, the
structural content of Q = 2 (Door). Term 2: Forcing response — sub-linear in A for large A. The amplitude in the
denominator means high-amplitude configurations respond weakly to forcing.

No Blow-Up — PROVED. Define A* = \/(FmaXZl / (2vDm)). For A > A* the damping term dominates and
dA/dt < 0. A decreases. A* is an upper bound. In the unforced case F = 0: A(t) = Am exp(-vDm t/Zm).
Exponential decay. The attractor isthedirection, not the amplitude. m

5. Infrastructure Expansion

Tresca geometry: computational evidence Tresca geometry: proved conseguence of incompressibility

Only-if direction: open conjecture Only-if direction: PROVED viabulb intersection (26 March
2026)

NS static barrier: CZ circularity only NS static barrier: geometrically constrained by Corner
Theorem

Trojan Horse: entry ticket Trojan Horse: proved (Tresca universaly forced by

incompressibility)

6. Saturn's Hexagon

Saturn Structural Prediction — STRUCTURALLY GROUNDED (upgraded 26 Mar ch 2026,
previousdy CF CONSISTENT)

Saturn's north polar atmosphere is a rotating three-dimensional incompressible fluid above the viscosity threshold.
The Corner Theorem applies. The bulb intersection proof provides direct physical grounding: the cyclonic core
(positive vorticity) is the positive bulb, the anticyclonic vortices flanking the hexagon are the negative bulb, and the
hexagonal jet stream is their intersection boundary. Cassini observations confirm this structure.

The quasi-geostrophic slow-variation assumption — previously doing unspecified work bridging eigenvalue space
to physical space — is replaced by a narrower and physically motivated assumption: two-regime stability. The gap
between eigenvalue space and physical space is reduced from "why six?' to "why Tresca stability for this
intersection?' Thisis atractable question.

North polar hexagon remains hexagonal STRUCTURALLY GROUNDED

Rotation rate locked to interior rotation rate CF CONSISTENT



Each side subtends 60° at pole

South pole devel ops hexagon with reversed bulb structure (anticyclonic

core, cyclonic flanks)

Hexagon persists but cyclonic/anticyclonic regime structure absent —

structural grounding falsified

7. Connection to Other Segments

CF CONSISTENT

PREDICTED — structural requirement

NEW FALSIFICATION CONDITION

Needle's Eye (Seg 2) Corner Theorem proved infrastructure. Trojan Horse fully proved.

Cartographer (Seg 3) Infrastructure expansion. W_void shifted March 2026. a(NS) increased.

Saturn (Seg 5) Spatial projection STRUCTURALLY GROUNDED (26 March 2026). Bulb intersection
provides physical grounding for eigenval ue-to-physical-space mapping.

Tokamak (Seg 7) H-mode Corner Theorem analog. Ballooning instability geometry. CONJECTURE —
requires variational derivation from gyrokinetics.

DNS (Seg 11) Equation of state (Hm _norm, A) = (1,1) at DN attractor. Vorticity aligning to 6_s at parking

isvorticity threading the Tresca corner.

H-Hierarchy (Seg 9)

8. Status and Open Flags

Hm b-i empty/full determination must match Corner Theorem / V42 split-to-stable.

Corner Theorem if-direction (eigenvalue form)
Corner Theorem only-if direction (bulb intersection)
Spatia projection only-if direction

Amplitude ODE — no blow-up

Saturn structural prediction

South pole prediction (revised)

Tokamak H-mode Corner Theorem analog

Corner Theorem exact statement verification

9. Summary

PROVED — Kimi-confirmed, variational, March 2026
PROVED — Kimi-confirmed, 26 March 2026
CONJECTURE — void at symmetry-realisation gap
PROVED — given bounded forcingand v > 0

STRUCTURALLY GROUNDED — bulb intersection
provides physical mechanism

PREDICTED — reversed bulb structure required

CONJECTURE — requires variational derivation from
gyrokinetics

POST-EXHIBITION — verify verbatim before arXiv
submission



Corner Theorem if-direction: PROVED. Only-if direction: Spatial projection only-if direction (conjecture).

PROVED viabulb intersection (26 March 2026). Amplitude Quasi-geostrophic slow-variation assumption not derived from
ODE no-blow-up: PROVED. Tresca geometry as proved first principles. H-mode analog requires variational derivation
infrastructure in NS FSC scheme. W_void shift (March 2026). from gyrokinetics.

Saturn prediction STRUCTURALLY GROUNDED.

"The Corner Theorem does not negotiate. Incompressibility does not make exceptions for gas giants.”

"The degenerate triangle is not a failure. It isthe correct extremal object for each bulb separately. The roots
become the branches." — Fleet investigation, 26 March 2026
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