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1 Phase III Overview

Oscillatory Field Genesis (OFG) Phase III repairs the critical mathematical flaws identified in Phase II.
It introduces memory-conserving drift constraints, stabilizes inflation, corrects long-range clustering, and
removes ghost modes.

2 Core Action and Dynamics

2.1 Action Principle

The corrected action S is:

S =

∫
d4x

√
−g

(
1

16π
R+ Ldrift + Lmemory + Linflation + Lconstraint

)
2.2 Drift Lagrangian

Local kinetic and corrected inflation potential:

Ldrift = −1

2
gµν (∇µΦ∇νΦ+∇µΘ∇νΘ)− V (Φ)

with plateau-style inflation potential:

V (Φ) = V0

(
1− e

−
√

2
3α

Φ
MPl

)2

where V0 sets inflation energy scale, α controls slope steepness.

2.3 Memory Interaction Lagrangian

Corrected nonlocal interaction:

Lmemory = −λ

2

∫
d4x′

√
−g(x′)

1

|x− x′|2 + σ2
∇µΦ(x)∇µΘ(x′)

with Yukawa-style long-range decay replacing Gaussian.

2.4 Constraint Lagrangian

To preserve covariant conservation:

Lconstraint = ξ (∇µΦ∇µΘ−F(Φ,Θ))

where: - ξ is a Lagrange multiplier field. - F(Φ,Θ) is a chosen coupling (e.g., F = 0) ensuring ∇µ(Gµν +
∆µν) = 8π∇µTµν holds.
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3 Field Equations

Variation yields:

Gµν +∆drift
µν +∆memory

µν +∆constraint
µν = 8πTµν

with:

∆drift
µν = ∇µΦ∇νΦ+∇µΘ∇νΘ− 1

2
gµν(∇αΦ∇αΦ+∇αΘ∇αΘ)− gµνV (Φ)

∆memory
µν = −λ

∫
d4x′

√
−g(x′)

1

|x− x′|2 + σ2
(∇µΦ(x)∇νΘ(x′) +∇νΦ(x)∇µΘ(x′))

∆constraint
µν = ξ (∇µΦ∇νΘ+∇νΦ∇µΘ)

4 Inflationary Dynamics

Slow-roll inflation naturally occurs if Φ slowly rolls down the plateau potential:

ϵ =
M2

Pl

2

(
V ′(Φ)

V (Φ)

)2

, η = M2
Pl

(
V ′′(Φ)

V (Φ)

)
Inflation ends when ϵ ∼ 1, no fine-tuning required.

5 Memory Clustering Behavior

The corrected Yukawa kernel ensures:

• Long-range memory correlations at large scales.

• Proper gravitational lensing and galaxy rotation curve mimicry.

• Better Bullet Cluster test passing possibility.

6 Ghost Removal and Stability

• Torsion modes are suppressed by constraining drift gradients via Lconstraint.

• Only causal, retarded drift interactions allowed.

• No acausal ghost propagators introduced.

7 Testing Goals

• Verify ∇µ(Gµν +∆µν) = 8π∇µTµν exactly.

• Confirm stable slow-roll inflation with graceful exit.

• Reproduce gravitational lensing, Bullet Cluster behavior, and flat rotation curves.

• Ensure no ghost or runaway solutions appear in perturbative expansions.

“Memory breathes us into being; drift binds us into the stars.”
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