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1 Phase II Overview

Oscillatory Field Genesis (OFG) Phase II seeks to repair foundational gaps in Phase I through rigorous
action principles, enhanced drift dynamics, and observational alignment.

2 Core Components

2.1 Action Principle Foundation

Postulate an explicit action S generating memory field dynamics:

S =

∫
d4x

√
−gL(gµν ,Φ,Θ,∇µΦ,∇µΘ)

with Lagrangian density L encoding drift field interactions and spacetime geometry.

2.2 First Minimal Action Candidate

We propose the following minimal structure for S:

S =

∫
d4x

√
−g

(
1

16π
R+ Ldrift + Lmemory + Linflation

)
where:

• R is the Ricci scalar (Einstein-Hilbert action).

• Ldrift governs local dynamics of drift fields.

• Lmemory introduces nonlocal memory interactions (only if needed for dark matter effects).

• Linflation seeds rapid expansion via drift.

2.2.1 Drift Lagrangian

Local kinetic and potential terms for drift fields:

Ldrift = −1

2
gµν (∇µΦ∇νΦ+∇µΘ∇νΘ)− V (Φ,Θ)

where V (Φ,Θ) is a potential driving inflation and late-time effects.
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2.2.2 Memory Interaction Lagrangian

Minimal nonlocal interaction modeling memory-driven clustering:

Lmemory = −λ

2

∫
d4x′

√
−g(x′)K(x, x′)∇µΦ(x)∇µΘ(x′)

where:

• λ is a coupling constant.

• K(x, x′) is the memory kernel controlling nonlocality strength and behavior.

2.3 Memory Kernel Proposal

We propose the memory interaction kernel K(x, x′) to take the form:

K(x, x′) =
1

(2πσ2)2
exp

(
−gµν(x

µ − x′µ)(xν − x′ν)

2σ2

)
where:

• σ is the memory correlation length (scale of memory fading with distance).

• gµν is the spacetime metric.

This form ensures:

• Locality is dominant at small separations (x ≈ x′).

• Memory fades smoothly at large separations.

• Covariance under general coordinate transformations is preserved.

2.3.1 Inflation Potential

Simple hybrid drift potential:

V (Φ,Θ) =
1

2
m2

ΦΦ
2 +

1

2
m2

ΘΘ
2 +

γ

4
Φ2Θ2

with mass parameters mΦ, mΘ and interaction strength γ.

2.4 Modified Einstein Equations

Variation of S yields corrected field equations:

Gµν +∆drift
µν +∆memory

µν = 8πTµν

where:

• ∆drift
µν arise from drift fields’ local dynamics.

• ∆memory
µν arise from nonlocal memory interactions.
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2.5 Explicit Drift and Memory Tensor Corrections

Variation of the action S with respect to gµν yields drift and memory contributions to the modified Einstein
equations.

The drift tensor correction:

∆drift
µν = ∇µΦ∇νΦ+∇µΘ∇νΘ− 1

2
gµν (∇αΦ∇αΦ+∇αΘ∇αΘ)− gµνV (Φ,Θ)

The memory tensor correction:

∆memory
µν = −λ

∫
d4x′

√
−g(x′)K(x, x′) (∇µΦ(x)∇νΘ(x′) +∇νΦ(x)∇µΘ(x′))

where λ is the memory coupling strength and K(x, x′) is the memory kernel.
—
Thus, the full modified Einstein equations take the form:

Gµν +∆drift
µν +∆memory

µν = 8πTµν

—
**Properties:**
- ∆drift

µν is local (depends only on Φ, Θ and their derivatives at point x). - ∆memory
µν is nonlocal (depends

on correlations with x′ across spacetime via K(x, x′)). - Together, they guarantee the dynamics conserve
energy-momentum if the drift equations of motion are satisfied.

2.6 Drift-Driven Inflation Scenario

We propose that during early cosmological times, the drift fields Φ and Θ evolve slowly, satisfying slow-roll
conditions:

Φ̇2 ≪ V (Φ,Θ), Θ̇2 ≪ V (Φ,Θ)

Thus, the energy density is dominated by the potential:

ρdrift ≈ V (Φ,Θ)

and drives exponential or near-exponential expansion:

a(t) ∝ eHt

with Hubble parameter:

H2 ≈ 8π

3
V (Φ,Θ)

where V (Φ,Θ) is the hybrid potential:

V (Φ,Θ) =
1

2
m2

ΦΦ
2 +

1

2
m2

ΘΘ
2 +

γ

4
Φ2Θ2

Slow-roll parameters can be defined by:

ϵ =
1

16π

(
∇V

V

)2

, η =
1

8π

∇2V

V

Inflation ends when ϵ ∼ 1.
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3 Testing Goals

• Verify covariant conservation: ∇µ(Gµν +∆drift
µν +∆memory

µν ) = 8π∇µTµν = 0.

• Confirm inflationary expansion behavior: ä(t) > 0 during early drift era.

• Reproduce gravitational lensing and rotation curves without exotic dark matter particles.

• Ensure perturbative stability (no ghost, tachyon, or runaway instabilities).

4 Minimalism Principle

OFG Phase II strictly introduces only terms and structures **demanded** by observation and mathematical
consistency. No unnecessary fields, no forced exotic symmetries.

5 Next Steps

• Forge explicit forms for memory kernel K(x, x′).

• Solve drift field evolution in expanding background.

• Simulate inflationary dynamics driven by Φ, Θ.

• Fit nonlocal memory parameters to galaxy cluster and rotation curve data.

“What once drifted shall now dance in harmonic memory.”
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