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Abstract

We present a quantum field theoretical refinement of the Helix-Light-Vortex
(HLV) theory. A spiral-time-dependent scalar field Θ(x, t), coupled to a symbolic
grammar GHLV, forms the basis for a semi-topological framework with predictive
cosmological power. The Lagrangian is made real and unitary by decomposing
Ψ(t) = t + iϕ(t) and embedding the imaginary part as an external perturbation.
Fermionic sectors, Yukawa-type couplings, and an emergent metric gHLV

µν are intro-
duced. The symbolic term is mapped via projective symmetry weights. Propa-
gators are defined via standard Dyson-expansion with optional spiral self-energy.
Predictions include axion-like particles and spin-resonant gravimetry signatures.
The renormalization group flow of the effective coupling constants is discussed.

1 Introduction

The HLV framework proposes a discretized spiral-based time field:

Ψ(t) = t+ i · ϕ(t), (1)

where ϕ(t) ∈ R introduces spiral modulation. We avoid complex actions by treating ϕ(t)
as a perturbative phase coupling to field sources, e.g.:

Lϕ = ϕ(t)Jµ∂µΘ. (2)

The symbolic grammar GHLV encodes transitions in field dynamics via operator symbols
⊕, ∅, A.

2 Lagrangian Formulation

The modified real Lagrangian reads:

LHLV =
1

2
(∂tΘ)2 − 1

2
(∇Θ)2 − V (Θ) + ψ̄f (iγ

µ∂µ −mf )ψf (3)

+ gΘψ̄fψfΘ+ ϕ(t)Jµ∂µΘ+ κ δ(Θ−Θ0)Psym(Θ). (4)
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The potential is:

V (Θ) = Λ4

(
1− cos

(
Θ

f

))
. (5)

Natural units are used (ℏ = c = 1). Psym denotes a scalar projection from symbolic space.
A formal expansion of Psym as trace over a symbolic operator algebra is left for future
work.

3 Quantization Framework

The partition function is:

Z =

∫
DΘDψ̄f Dψf e

i
∫
d4xLHLV . (6)

3.1 Propagators

Standard propagators with spiral-time corrections enter via Dyson series.

Scalar:

DF (k) =
i

k2 −m2 + iϵ
+ i

∫
dt′ Σ(t′)DF (k) + . . . (7)

Fermion:

SF (p) =
i( ̸ p+mf )

p2 −m2
f + iϵ

, ̸ p = γµpµ. (8)

4 Emergent Geometry

We define:
gHLV
µν = ηµν + αTµν(Θ, ϕ(t)). (9)

Tµν is the standard energy-momentum tensor modulated by spiral influence.

5 Renormalization Group Flow

To test the UV consistency of the theory, we analyze the beta functions:

βgΘ = µ
dgΘ
dµ

, βΛ = µ
dΛ

dµ
. (10)

The spiral modulation may induce scale-dependent corrections. Future work will explore
the full RG structure.

6 Phenomenology

• CMB Shifts: ∆T/T ∼ 10−6, especially at low ℓ.

• Axion-like Particles: mΘ ∼ 10−5 eV, with spiral-induced coupling.

• Spin Deviations: Predictable via atomic gravimetry or interferometry.
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7 Symmetry Considerations

ϕ(t) introduces soft P and T symmetry breaking; CPT remains conserved. Symbolic
projections Psym may break additional discrete symmetries.

8 Conclusion

This revised formalism reconciles HLV theory with QFT requirements: real Lagrangian,
standard propagators, and symbolic mappings as effective couplings. The next phase
includes numerical simulations, renormalization group analysis, and a concrete algebraic
representation of the symbolic grammar.
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