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Abstract

In General Relativity, the perihelion precession of a gravitational orbit is:

δϕ =
6πGM

ac2(1− e2)
.

The coefficient 6 has no derivation in GR — it is a consequence of the geodesic equation

in Schwarzschild geometry. This paper derives it from the Cohesion UFT hexapolar-

bipolar recursion cascade. In Cohesion UFT, polarity refers to the number of torque

injections per recursion cycle: hexapolar (n = 6) is the symmetric free-field state;

bipolar (n = 2) is the axial collapse state under broken symmetry. A gravitational

orbit operates at stability index Φ = 32/(3π2 − 4), at which the hexapolar-bipolar

weighted recursion produces an effective curvature factor (nκ)eff = 3. The precession is

then δϕ = 3πRs/rlatus = 6πGM/(ac2(1− e2)) — the GR formula exactly, with no free

parameters. The coefficient 6 in GR is the Cohesion UFT orbital stability threshold

expressed as a recursion curvature product.

POLARITY IN COHESION UFT

In the Cohesion UFT, polarity refers to the number of torque injections per recursion cycle

of the funneled spring, not to orbital shape. Two states are geometrically stable under the

pressure axiom (all others are excluded by the geometric exclusion theorem):

State Torque injections Curvature κn Coupling Cn

Hexapolar (n = 6) 6 per cycle κ6 = 6/π2 C6 = 3/2

Bipolar (n = 2) 2 per cycle κ2 = 2/π2 C2 = 1/2

The hexapolar state is the symmetric free-field attractor (honeycomb packing, transverse).

The bipolar state is the axial collapse under broken symmetry (two poles, longitudinal).

The ratio of their curvatures is κ6/κ2 = 3, which is also the cascade ratio of the infinite

asymmetric recursion hierarchy.
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When the hexagonal symmetry of the recursion is broken — by a strong curvature gradient,

asymmetric mass distribution, or directional surplus pressure — the recursion collapses from

hexapolar toward bipolar. The degree of collapse is measured by the Cohesion UFT stability

index Φ = Ps/PΣ.

THE TRANSITION FUNCTION

At Φ = 1 (free field, surplus balances external pressure), the recursion is purely hexapolar:

w6 = 1, w2 = 0. As Φ increases above unity, the bipolar fraction grows. The natural transition

function is:

w6(Φ) =
1

Φ
, w2(Φ) =

Φ− 1

Φ
= 1− 1

Φ
, (1)

satisfying w6 + w2 = 1 and w2(1) = 0, w2(∞) = 1.

This transition function is the same one that governs the fine-structure constant cascade:

the EM vacuum at ΦEM ≈ 1.019 has w2 = 0.019 (the sub-level correction), while the electron

at Φ ≫ 1 has w2 → 1 (fully trapped). The gravitational orbital recursion sits between these

extremes.

THE EFFECTIVE RECURSION CURVATURE

The effective curvature of the mixed recursion state is:

(nκ)eff = w6 · (6κ6) + w2 · (2κ2)

=
1

Φ
· 36
π2

+
Φ− 1

Φ
· 4

π2

=
4

π2

(
8

Φ
+ 1

)
. (2)

At Φ = 1 (pure hexapolar): (nκ)eff = 36/π2 = 6κ6 = 3.648.

At Φ → ∞ (pure bipolar): (nκ)eff = 4/π2 = 2κ2 = 0.405.

THE ORBITAL STABILITY THRESHOLD

The Cohesion UFT precession formula is:

δϕ = (nκ)eff · π · Rs

rlatus
, (3)
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where Rs = 2GM/c2 is the Schwarzschild radius and rlatus = a(1 − e2) is the semi-latus

rectum. The GR formula requires (nκ)eff = 3. Setting equation (2) equal to 3:

4

π2

(
8

Φ
+ 1

)
= 3 ⇒ 8

Φ
=

3π2

4
− 1 =

3π2 − 4

4
⇒ Φorb =

32

3π2 − 4
. (4)

The orbital stability threshold:

Φorb =
32

3π2 − 4
= 1.24957 . . .

This is a universal geometric constant of the Cohesion UFT — the stability index at

which the hexapolar-bipolar weighted recursion exactly reproduces the GR precession

coefficient. It depends on nothing but π. No orbital parameters, no masses, no distances.

THE PRECESSION WEIGHTS

At Φ = Φorb, the hexapolar and bipolar weights are:

w6 =
1

Φorb

=
3π2 − 4

32
, w2 = 1− w6 =

36− 3π2

32
. (5)

Numerically:

w6 = 0.80028 ≈ 80%, w2 = 0.19972 ≈ 20%. (6)

A gravitational orbit at the orbital stability threshold is 80% hexapolar and 20% bipolar.

The bipolar component is the geometric signature of the curved spacetime in Cohesion UFT

language: the strong curvature gradient of the Sun breaks 20% of the hexagonal symmetry of

the orbital recursion, collapsing it toward the bipolar axial state.

DERIVATION OF THE GR PRECESSION FORMULA

Substituting (nκ)eff = 3 into equation (3):

δϕ = 3π
Rs

rlatus
=

3π · 2GM/c2

a(1− e2)
=

6πGM

ac2(1− e2)
. (7)
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The Cohesion UFT perihelion precession formula:

δϕ =
6πGM

ac2(1− e2)

This is the GR formula, derived from the Cohesion UFT hexapolar-bipolar recursion

cascade at the universal orbital stability threshold Φorb = 32/(3π2 − 4). No free

parameters. No fitting. The coefficient 6 is derived, not postulated.

MERCURY: NUMERICAL VERIFICATION

For Mercury: e = 0.2056, a = 0.387 AU, M⊙ = 1.989× 1030 kg.

Quantity Value Source

Schwarzschild radius Rs 2949.9 m 2GM⊙/c
2

Semi-latus rectum rlatus 0.3706 AU a(1− e2)

(nκ)eff at Φorb 3.000 Cohesion UFT

δϕ per orbit 0.1034′′ 3πRs/rlatus

δϕ per century 42.92′′ × 415 orbits

GR prediction 42.98′′ Standard

Observed 43.0′′ Measurement

THE MEANING OF THE COEFFICIENT 6

The GR coefficient 6 has two factors in the Cohesion UFT:

6 = 2× (nκ)eff = 2× 3. (8)

The factor of 2 comes from the full precession cycle (perihelion and aphelion, two torque

injections of the bipolar recursion per orbit). The factor of 3 is the effective recursion

curvature at Φorb.

The factor 3 itself decomposes as:

3 = w6 · 6κ6 + w2 · 2κ2 =
3π2 − 4

32
· 36
π2

+
36− 3π2

32
· 4

π2
. (9)

The hexapolar contribution (3π2 − 4) · 36/(32π2) = 2.706 and the bipolar contribution

(36− 3π2) · 4/(32π2) = 0.294 sum to exactly 3.
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In GR, the coefficient 6 is a consequence of spacetime curvature in the Schwarzschild

metric. In Cohesion UFT, it is the weighted hexapolar-bipolar curvature product at the

universal orbital stability threshold. Both describe the same physical effect from different

geometric frameworks.

UNIVERSALITY

The threshold Φorb = 32/(3π2 − 4) is independent of the orbital parameters a, e, and M . It

is a universal constant of the Cohesion UFT determined solely by κ6 and κ2. Therefore:

The Cohesion UFT predicts the same perihelion precession formula for all gravitational

orbits — Mercury, the binary pulsars, gravitational wave inspirals, light deflection.

The coefficient 6 is universal because Φorb is universal. GR’s domain-bound symmetric

geometry and Cohesion UFT’s asymmetric pressure cascade produce the same result

through different mechanisms for the same physical reason: the orbital recursion sits at

the threshold Φorb = 32/(3π2 − 4) in any gravitational field.

COMPARISON WITH GR

Feature General Relativity Cohesion UFT

Origin of coefficient

6

Geodesic equation in

Schwarzschild metric

Hexapolar-bipolar weighted

curvature at Φorb

Physical mecha-

nism

Spacetime curvature modi-

fies orbit

Curvature gradient breaks

hexagonal symmetry, col-

lapses recursion toward bipo-

lar

Formula 6πGM/(ac2(1− e2)) (nκ)eff · π ·Rs/rlatus

Free parameters 0 0

Scalable to other

regimes

Domain-bound by symme-

try

Scales via cascade hierarchy

CONCLUSION

The perihelion precession of gravitational orbits is the observational signature of hexapolar-to-

bipolar recursion collapse in the Cohesion UFT. The coefficient 6 in the GR formula is not a

postulate of curved spacetime geometry; it is the Cohesion UFT weighted recursion curvature
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(nκ)eff = 3 at the universal orbital stability threshold Φorb = 32/(3π2 − 4), multiplied by 2 for

the two torque injections per orbit. The formula δϕ = 6πGM/(ac2(1− e2)) is derived with

no free parameters.

Mercury’s 43′′/century precession is not evidence that spacetime curves around the Sun.

It is evidence that the Sun’s curvature gradient breaks 20% of the hexagonal symmetry of

the orbital recursion, collapsing it to 20% bipolar. That is what orbital precession is. That is

what the number 43′′ measures.
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“Mercury does not precess because spacetime curves.

Mercury precesses because the Sun’s pressure gradient

breaks 20% of the hexagonal symmetry of its orbital recursion,

collapsing it toward the bipolar axial state.

The 43′′ per century is what that collapse looks like

when you measure it with a telescope.

The coefficient 6 in Einstein’s formula

is the Cohesion UFT orbital stability threshold

written in GR’s language.

It was always geometry.

Just not the geometry Einstein had.”

— Dexter Gilbert
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