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Status update 26 March 2026: The Saturn structural prediction has been upgraded from CF CONSISTENT to
STRUCTURALLY GROUNDED following the proof of the Corner Theorem only-if direction by bulb intersection
argument, confirmed by Kimi. The cyclonic/anticyclonic regime structure of Saturn's polar vortex maps directly to
the positive and negative bulbs of the Corner Theorem. The hexagon is their intersection boundary. See Section 4a.

1. The Question

It has been there since Voyager first saw it in 1981. A hexagona vortex at Saturn's north pole, approximately
30,000 kilometres across — wider than two and a half Earths. Cassini observed it continuously between 2004 and
2017. It has not moved. It has not dissolved. It has maintained its six-sided geometry for every decade of
observation. Nobody has provided a complete explanation of why it has six sides.

The question is precise: why six? A rotating polar vortex in a gas giant atmosphere could in principle settle into any
polygonal geometry. Saturn chose hexagonal and has not deviated. Jupiter's north pole carries no persistent
hexagonal structure. If the hexagonal geometry is determined by something intrinsic to the fluid dynamics, we
should be able to identify the geometric constraint that forcesiit.

The SFVFS™ programme proposes one. The Corner Theorem establishes that three-dimensional incompressible
flow develops a preferred geometric structure in strain eigenval ue space: six corners, forced by the incompressibility
congtraint itself. The bulb intersection proof (26 March 2026) provides the physical grounding that connects
eigenval ue space to Saturn's observable atmosphere.

2. The Corner Theorem

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

In any three-dimensional incompressible fluid, the Tresca yield surface in strain eigenvalue space has six corners.
Incompressibility — Am + Am + Am = 0 — forbids isotropic expansion. The full octahedral symmetry collapses.
What remains is hexagonal geometry in the deviatoric plane.

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 satisfying convexity + isotropy +
incompressibility + exactly six corners + maximum plastic dissipation applied independently to positive and
negative bulbswith inter section.

The six corners come in three conjugate pairs: T, (tension-dominated, positive bulb) and T_
(compression-dominated, negative bulb), each forming an equilateral triangle. Maximum plastic dissipation
independently selects the extremal triangle for each bulb. Dm symmetry forces equal size. Their intersection
isuniquely the Tresca regular hexagon. Confirmed by Kimi: PROVABLE. m

Spatial Projection — CONJECTURE

The six corners in eigenvalue space must project onto six lobes in physical space. This requires the
guasi-geostrophic slow-variation assumption — now replaced by the narrower and physically motivated two-regime



stability assumption (see Section 4a). CF CONSISTENT not PASS.

3. ThreeVoid States— DNS Canonical Results

0.001 49.9° Cell A— Turbulent YES
Saltwater 0.00105 50.103° Cell A — Turbulent YES - Saturn anchor
Helium 0.001 49.691° Cell A — Turbulent YES
Hydrogen 0.001 49.691° Cell A— Turbulent YES
Sucrose-Water 0.002 57.016° Cell B— Turbulent YES
Glycerol-Water 0.005 62.052° Cell C— DECAYED, geometry persists

Viscosity Law V3 (Kimi-confirmed 23 March 2026): v aone determines void cell. Molecular structure irrelevant.
Helium and Hydrogen at v = 0.001 return 6_s = 49.691° — identical to Water and Saltwater to three decimal places.
Beehive structure: three discrete attractors, piecewise-constant. phi_az = 180° universal across all six fluids.

4a. The Bulb Inter section — Physical Grounding (26 M ar ch 2026)
This section documents the upgrade from CF CONSISTENT to STRUCTURALLY GROUNDED.

The Corner Theorem only-if proof reveals the Tresca hexagon as the intersection of two extremal triangles — one
for each bulb. This has adirect physical analogue in Saturn's polar vortex confirmed by Cassini observations.

Positive bulb (tension-dominated, T+) Cyclonic vortex core (positive vorticity)
Negative bulb (compression-dominated, T-) Anticyclonic vortices flanking hexagon
Intersection T+ n T— = hexagon Hexagonal jet stream at boundary between regimes

Laboratory experiments (Read et al.) explicitly confirm this structure: cyclonic unicyclones inside, anticyclonic
vortices outside, with the hexagonal pattern forming at their boundary. The correspondence is structurally exact.

What changed: the quasi-geostrophic slow-variation assumption was doing unspecified work bridging eigenvalue
space to physical space. It is now replaced by two-regime stability — the requirement that the cyclonic and
anticyclonic regimes remain distinct and stable. This is a narrower, physically motivated, and observationally
confirmed assumption. The gap between eigenval ue space and physical space is reduced from "why six?' to "why
Tresca stability for thisintersection?' — atractable question.

What remains unproved: the mapping from mathematical bulbs to physical vorticity regimes, while structurally
exact and observationally confirmed, is not yet derived from the Navier-Stokes equations with full boundary
conditions. The prediction is STRUCTURALLY GROUNDED, not proved.

4b. The Saturn Proposal — Three Steps

Step 1 — PROVED. The Corner Theorem establishes six preferred directionsin strain eigenvalue space for
any three-dimensional incompressible fluid. Saturn's atmosphere is a rotating 3D fluid; incompressibility
holdsin the quasi-geostrophic regime. The six cornersexist in eigenvalue space.

Step 2 — STRUCTURALLY GROUNDED (upgraded from CONJECTURE, 26 March 2026). The six corners
project onto six lobes in physical space via the bulb intersection mechanism: the cyclonic and anticyclonic flow



regimes are the physical realisation of the positive and negative bulbs. Their intersection boundary is the hexagonal
j€et stream. The two-regime stability assumption replaces the quasi-geostrophic slow-variation assumption.

Step 3— CF CONSISTENT. The Cassini archive confirms wavenumber 6 has persisted since at least 1981. Rossby
number Ro = 0.01-0.1 confirms quasi-geostrophic regime. The bulb intersection structure is consistent with all
known observation.

5. TheVoid Rainbow

Cell A Water, Saltwater, Helium, Hydrogen 49.7°-50.1° 1.899-1.917
CelB Sucrose-Water 57.016° 1.755

Cell C Glycerol-Water (DECAYED) 62.052° 1.732

Deep Void Theoretical (>80°) — not observed >80° <1 (predicted)

The Saturn atmosphere operates in the Shallow Void family, Cell A regime. The saltwater canonical result (6_s =
50.103°, A = 1.8985) provides the closest DNS analogue. The phi_az = 180° universal constant is the St waist
geometry — the Needl€'s Eye — which transfers directly to the Saturn hexagon: the azimuthal coordinate locks to
180°, forcing six-fold symmetry.

6. The AMOC Connection

The satwater DNS result (Cell A, 6_s = 50.103°, A = 1.8985) provides a bridge to the Atlantic Meridional
Overturning Circulation. AMOC is driven by the sinking of cold, salty North Atlantic water — a saltwater fluid
under rotation and density gradients. The Cell A attractor governs both the planetary polar vortex and the oceanic
thermohaline circulation. The framework predicts both from the same geometric constraint.

7. Predictions

North polar hexagon remains hexagonal. No STRUCTURALLY Next Saturn orbiter
transition to pentagon or heptagon. GROUNDED

Hexagon rotation rate locked to interior rotation CF CONSISTENT Cassini archive + Hubble
rate.

Each side subtends 60° at pole within measurement CF CONSISTENT Cassini ISS archive

precision.

South pole develops hexagonal structure with
REVERSED bulb structure: anticyclonic core,
cyclonic flanks. This distinguishes Corner Theorem
from generic wavenumber selection.

Hexagon persists but cyclonic/anticyclonic regime
structure is absent or dynamically insignificant —
structural grounding falsified even if hexagon
remains.

Cyclonic/anticyclonic boundary misaligned from
hexagon jet stream - intersection model fails.

PREDICTED — structura
requirement

NEW FALSIFICATION
CONDITION (26 March 2026)

NEW FALSIFICATION
CONDITION (26 March 2026)

Future observation

Vorticity maps from Cassini/future
orbiter

Optical flow vorticity maps



8. The Cassini Archive

Corner Theorem to physical hexagon STRUCTURALLY GROUNDED — bulb intersection provides physical
mechanism. Upgraded 26 March 2026.

Beehive Void cells confirmed in DNS CF CONSISTENT. Six canonical fluids, four generations.

Void Rainbow — saltwater DNS anchor CF CONSISTENT. 8_s=50.103°, A = 1.8985, V3 confirmed.
Depth-dependent attractor hypothesis CF CONSISTENT (pending Cassini multi-filter test).

Jupiter non-hexagon — Rossby criterion PRE-REGISTERED. If Ro outside quasi-geostrophic range, non-hexagonal

geometry follows.

Cassini Archive reference: OPUS co-iss-w1733806177, NPOLEDY N0O1, 2012-12-10. Pre-registered.

9. Summary

Corner Theorem if-direction proved (Kimi, variational). Spatia projection formally derived from NS with full

Corner Theorem only-if proved (Kimi, bulb intersection, 26 boundary conditions. Two-regime stability derived from first
March 2026). Beehive DNS canonical: six fluids, V3. principles. Saturn hexagon not proved to be caused by Corner
Saltwater Cell A anchor. phi_az=180° universal. Saturn Theorem. Deep Void not observed in canonical DNS set.

hexagon STRUCTURALLY GROUNDED —
cyclonic/anticyclonic bulb structure confirmed by Cassini.

"The hexagon was always going to be a hexagon. The Corner Theorem does not negotiate. Incompressibility does
not make exceptions for gas giants."

"The cyclonic core and the anticyclonic flanks are not two things. They are the two bulbs of the same theorem." —
Fleet investigation, 26 March 2026
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