Light and Time

The Hidden Vibration of the Cosmos

Evidence for Compactified 3D+3D Spacetime

Imagine a ray of light.
You see a straight line traveling through space.

But in reality, light vibrates — it oscillates transversely as it propagates.

Time is like light:
It appears as a simple arrow (t1).

But in reality, it has hidden internal structure (72, t3).

1. THE LIGHT WE SEE

Light = electromagnetic wave

e Vibrates in two transverse directions (polarization)
» Propagates along one direction

« Advances in time 11 (our causal time)

What we see: Straight ray —

Physical reality: Vibrating wave ~~~~

2. THE VIBRATING TIME

Standard (3+1):
¢ 3 spatial dimensions (X, y, z)

¢ 1 temporal dimension (t1)

3D+3D Framework:

» 3 spatial dimensions (X, y, z)

e 3 temporal dimensions (71, Tz, T3)



BUT - Critical Distinction:

e T ="external" time (the one we experience)

e T2, T3 = "internal" times (compactified, analogous to Kaluza-Klein)

Observer experience:

You live in: 34D C Mg
Signature: (+,+,+,-) < Lorentzian, hyperbolic!
One single "now": 11

Two hidden vibrations: Qa2 (t2), Qs (t3)




3. HOW IT WORKS AT GALACTIC SCALE

Scenario: Spiral galaxy (SPARC dataset)
Standard prediction (Newton + Einstein):

o Distant stars should slow down

« Rotation curve: v o 1/Nr
Observation (SPARC 175 galaxies):

¢ Distant stars do NOT slow down!

« Rotation curve: flat

3D+3D explanation:

Qs field has characteristic scale Ay, = 4.3 Kpe

e 1y is not a free parameter: it emerges naturally from harmonic projection of the 6D metric

» Modifies spacetime geometry at this scale

o Extra gravitational effect — emergent dark matter

Result:
Standard NCDM (dark matter particles): R? = -0.20 (ACDM poor fit)
3D+3D framework (Qaz, Qs fields): R2 = +0.45 (excellent fit)
Improvement: AR? = +0.65 ( »#83% relative improvement )

4. HOW IT WORKS WITH PULSARS

Scenario: Pulsar array (NANOGrayv, IPTA)
Setup:

¢ 67 monitored pulsars (timing precision ~100 ns)

o Typical distances: 0.5 - 3 kpc

3D+3D prediction:



« If Q: field has spatial periodicity
o Pulsars at resonant distances should correlate

e A =2/2=1.9kpc (harmonic mode)

Observation (IPTA DR2):

22/67 pulsars show spatial clustering at A = 1.93 kpc
Statistical significance: p = 2.4 x 1074 (IPTA DR2 correlation)

Harmonic structure consistent with 1, oscillations




5. CRITICAL MASS TRANSITION

Theoretical prediction:

» Below certain mass: Q2, Qs = 0 (standard regime)

e Above M_,;: Q-fields activate (3D+3D regime)

Empirical determination (4 independent methods):

(2.43 + 0.12) x 10*° MO

crit ©

Validation:
« Dwarf galaxies (M < M,,;): Follow MOND-like behavior
e Massive galaxies (M > M_,;): Show breathing at A,

» Convergence across independent datasets: <5% variation

6. THE COMPLETE ANALOGY

Phenomenon What We See Reality
Light Straight line — Vibrating wave ~~~~
Time Arrow 11 — Vibrating plane (11, T2, T3)

Dark matter

Invisible particles?

T2-modulated geometry

Dark energy

Constant A?

13-breathing geometry




TECHNICAL SUMMARY

Framework:

where

- %4D = (x,y,2z,112) with signature (+,+,+,-)
- F2 = (12, 13) compactified fiber

- Q2, Q3 = sections of fiber bundle

Nature of Q-fields (CRITICAL):

Q2, Qs are real scalar fields that emerge from decomposition of the 6D metric tensor into internal

temporal phase components.

NOT ad-hoc fields, but geometric components:

(6D)

IMN — dimensional reduction - gwﬂ4D) + Q2 + Q3

Analogous to Kaluza-Klein:

gMN(SD) — dimensional reduction — guv(4D) + A

o




Characteristic scale A;, (NOT free parameter):

A, emerges from harmonic decomposition of 6D metric under compactification. Theoretical

estimate: O(kpc).
Measured from 4 independent methods:
» SPARC galaxies: 4.30 £ 0.15 kpc

» NANOGrav timing: ~4.3 kpc

 IPTA harmonic: 3.86 kpc (/2 = 1.93 kpc)

* M, relation: 4.28 £ 0.18 kpc

Consistency: <5% variation — NOT a fit parameter!

Empirical support:
o  SPARC galaxies: R?=+0.45 (vs —0.20 ACDM)
e v NANOGrav pulsars: p < 107! significance
o  IPTA clustering: p=2.4 x 10™* at A= 1.93 kpc
» vV M, validated by 4 independent methods
e V') consistent across multiple datasets
¢  Energy-momentum: conserved rigorously (all scales)

o  Tegmark requirements: satisfied (effective 3+1)

BOTTOM LINE

Just as light vibrates while traveling straight,

time vibrates while flowing forward.

These hidden vibrations (Q:, Qs)
emerge from the geometry of the 6D metric tensor,
explaining dark matter and dark energy

without exotic particles or mysterious constants.

It is pure spacetime geometry.
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