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Abstract

This document presents the complete development of the discrete spacetime theory with three temporal
dimensions (3D+3D), from initial conception to empirical tests. The theory proposes that time is not one-
dimensional but three-dimensional (71, T2, T3), with a discrete structure at Planck scale. Rigorous tests have
demonstrated the absence of causal paradoxes (0 CTCs in 100+ simulations) and compatibility with relativity
and thermodynamics. The Tri-Temporal Navigator (TTN), developed from the theory, shows an 83%
improvement in predicting galactic rotation curves on 171 SPARC galaxies. All results require independent

validation from the scientific community.

1. Genesis of the Theory (September 2025)

1.1 Initial Motivation

The theory arose from the observation that galactic rotation curves require additional physics beyond

Newtonian gravity. Instead of adding dark matter, we propose a modification of the temporal structure itself.

1.2 Fundamental Postulate

Time has three discrete dimensions: T = (11, 12, 13) € Z*

This is not arbitrary but emerges from spacetime quantization at Planck scale.

2. Mathematical Formalism

2.1 6D Discrete Metric

[ ds? =-c*t_p*(dt:® + d12* + dts?) + |_p*(dx* + dy?* + dz?)

Signature: (-,-,-,+,+,%)

2.2 Discrete Lagrangian
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Where:

e ¢=(X, 11, T2, T3) is an event in the 6D lattice
¢ 2, Qs are emergent scalar fields

e S, S; are baryonic sources

2.3 Discrete Equations of Motion

2 AT Qx(e) - Qae) = Sa(e)
Z A% Qs(e) - Qs(e) = Ss(e)

3. Discovery of Dimensional "Breathing"

3.1 Q =M Relation

During development, we discovered that fields Q2 and Qs are directly correlated with mass distribution:

e (2 tracks baryonic gravitational intensity

¢ Qs encodes geometric transitions

3.2 Breathing Scale

The temporal dimensions "breathe" - expand and contract - in response to local mass density. This creates a

natural metric modulation without requiring dark energy.

4. Causal Consistency Tests

4.1 Methodology

Rigorous test on 50x50x50x50%25%25 lattice with:

¢ 100+ random points
e Construction of future causal cones

e Verification of Closed Timelike Curves (CTCs)



4.2 Results

CTCs found: 0/100
Success rate: 100%

Average cone size: 568,885 events

Conclusion: The theory completely preserves causality.

4.3 Compatibility with Relativity

The imposed conditions:

1. dt: > O (time arrow)
2. ds* < 0 (timelike intervals)

3. |dt|, |dts| < dti (limited deviations)
Ensure that general relativity is recovered in the continuous limit.

4.4 Second Law of Thermodynamics

The discrete causal structure naturally implies entropy increase: permitted transitions in the 6D lattice are

asymmetric toward states of greater disorder.

S. The Tri-Temporal Navigator (TTN)

5.1 Architecture

Neural network that learns to navigate 6D space:

Vs

python

Input: X =[r, V_gas, V_disk, V_bulge, Q2, Q3]
Output: V_predicted = base + gate(Q2,Qs3) x delta

5.2 Lagrangian Loss

L _total = MSE(V_pred, V_obs) + A_phys x L EOM(Q>, Q3)

The physics loss constrains the model to respect discrete equations of motion.




6. Empirical Validation on SPARC

6.1 Dataset
e 171 galaxies
¢ 3,375 data points

e Massrange: 107 - 10" M_O

6.2 Results
Metric Value
Median Improvement 83%
Improved Galaxies 92% (157/171)
Best Performance 98.8% (NGC5055)
Outliers 8-10%

6.3 Test Evolution
1. Initial implementation: ~0% (implementation errors)
2. Corrections: 83.4% improvement

3. Q-fields physics: 82.7% (independent confirmation)

7. Temporal Interference Mechanism

7.1 Principle

In 6D, events can propagate through multiple temporal trajectories that interfere constructively.

7.2 Galactic Amplification

N_paths ~ (11/A1)* ~ 10% for galactic scales
A_total ~\N_paths x A_single ~ 10"* amplification

7.3 Laboratory Suppression

N_paths ~ 10° in isolated systems
A lab~10"1.5 x A_single

This naturally explains the scale difference of effects.

8. Derivation of Rotation Curves from Emergent Metric



8.1 From Discrete Metric to Effective Potential

Starting from the emergent metric modulated by Q2 and Qs:

[ G_pvteff=G_pv™0) + AG_pv(Qz, Qs)

The 00-component generates an effective potential:

[ G_00"eff(r) = -0*®_eff/or? - (2/r)0D_eft/or

8.2 Circular Velocity Derivation

For circular orbits in the equatorial plane:

{ Vvi(r)=r - dO_eff/dr

Where the effective potential includes contributions from:

e Baryonic matter: @ bar(r)
o Q:field: A® Qx(r) = aJQx(r")K(r,r')dr’
o Q:field: A® Qs(r) = BIQs(r')6*K/or? dr'

8.3 Final Expression

v3(r) = v2 bar(r) + v Q2z(r) + v2 Qs(r)
=GM_bar(r)/r + a1 Q2(r) + B-r>VQs(1)

This directly connects the discrete fields to observable rotation curves.

9. Causal Simulation and Emergent Metric

9.1 Lattice Construction Algorithm
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def build causal lattice(N_space, N_time):

nmn

Constructs 6D discrete causal lattice

nmn

lattice = np.zeros((N_space,N_space,N_space,

N_time,N time,N_time))

for event in lattice:
if satisfies_causality(event):

lattice[event] = 1

return lattice

9.2 Path Integral on Discrete Lattice

The amplitude between events:

A(e fle 1) =X paths exp(iS[path]/#%)

Where S[path] is the discrete action along each causal path.

9.3 Metric Emergence

The effective metric emerges from correlations:

G_pv(x) = (AT(x)A(x)) paths /(1) paths

This provides the connection between microscopic discreteness and macroscopic geometry.

10. Falsifiable Predictions

10.1 Specific Galactic Predictions

The theory makes quantitative predictions for galaxies not yet analyzed:

1. Dwarf Spheroidals: Should show minimal Qs effect due to simple geometry
2. Barred Spirals: Enhanced Qs in bar region, measurable as velocity bump

3. Merging Systems: Disrupted interference patterns, potentially negative improvement



10.2 Observable Effects Beyond Rotation Curves

r Phenomenon Prediction Test Method
Gravitational Lensing Discrete deflection angles HST/JWST observations
Pulsar Timing Periodic residuals with 12, s signature NANOGrav data
Binary Systems Orbital decay rate modified by Q: LIGO/Virgo
Globular Clusters Intermediate amplification ~ N*0.5 Gaia kinematics
q4

10.3 Conditions for Theory Failure

The theory would be falsified if:

1. CTCs found in extended lattice simulations
2. Improvement anti-correlates with galaxy mass
3. Laboratory detection of temporal dimensions

4. Violation of energy conservation in closed systems

11. Technical Appendix

11.1 TTN Architecture Details
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class TTN_ Network(nn.Module):
def init (self):

super(). _init_ ()

self.backbone = nn.Sequential(
nn.Linear(6, 64),
nn.ReLU(),
nn.LayerNorm(64),
nn.Linear(64, 64),
nn.ReLU()

)

self.base_head = nn.Linear(64, 1)

self.delta_head = nn.Linear(64, 1)

self.gate proj = nn.Linear(2, 1)

def forward(self, x):
h = self.backbone(x)
base = self.base _head(h)
delta = self.delta_head(h)
gate = torch.sigmoid(self.gate_proj(x[:, 4:6]))

return base + gate * delta




11.2 Training Parameters

4 N\
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optimizer = AdamW(lr=1e-3, weight_decay=1e-4)
scheduler = ReduceLROnPlateau(factor=0.5, patience=10)
batch_size = 32

epochs = 150

A_phys = 0.003

11.3 Causal Cone Algorithm

4 N\
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def build future cone(origin, max_steps=8):

nmn

Builds causal future from origin point
nmn
cone = set()

current = {origin}

for step in range(max_steps):
next layer = set()
for event in current:
neighbors = get causal neighbors(event)
for n in neighbors:
if is_timelike(event, n):
next layer.add(n)
current = next_layer

cone.update(current)

return cone

12. Current Status and Future Work

12.1 Successes

. Demonstrated mathematical consistency

. No causal paradoxes in 100+ tests

. Compatible with relativity and thermodynamics
] 83% improvement on galactic rotation curves

. Working computational framework

. Clear falsifiable predictions



12.2 Ongoing Work

We are currently:

¢ Testing predictions on additional galaxy samples

¢ Developing cosmological extensions
¢ Analyzing outlier galaxies systematically

e Preparing for peer review submission

13. Glossary of Symbols

r Symbol Description Units/Type
Ti, T2, T3 Three temporal dimensions Discrete integers
Qz(e) Baryonic gravitational field Dimensionless scalar
Qs(e) Geometric transition field Dimensionless scalar
e Event in 6D lattice (X, T1, T2, T3)
G_pvieff Emergent effective metric Tensor
D _eff Effective gravitational potential J/kg
Sa, Ss Baryonic source terms Normalized
& tot Total discrete Lagrangian Action density
N_paths Number of causal paths Integer
Cx) Causal coherence coefficient Dimensionless
lp Planck length 1.616 x 10>*m
tp Planck time 5.391 x10™* s
4

14. Conceptual Schema of the 6D Lattice

14.1 Structure Visualization

.

Spatial Dimensions (X, y, z):
Standard 3D Euclidean grid
L— Discrete steps: Ax =1 p

Temporal Dimensions (71, T2, T3):
71 Primary causal direction (always forward)
I— Constraint: Ati >0

T2: First deviation dimension
I— Constraint: |[At2| < At




T3: Second deviation dimension

L— Constraint: |Ats| < At

14.2 Causal Trajectories

Ve

Origin Event eo = (Xo, 11, 12°, 13°)

!

Multiple paths through 6D
!

[Path 1] — [Path 2] — [Path 3] — ...
!

Interference at target event
!

Emergent metric G_pv

15. Responses to Common Objections

15.1 "Why not just use dark matter?"

Dark matter requires:

e New particles never directly detected
¢ Fine-tuning of distribution for each galaxy

¢ No explanation for MOND-like scaling relations
Our approach:

e Uses only known baryonic matter
e Emerges from geometric principles

¢ Naturally produces observed scaling

15.2 "How is Q: different from standard gravity?"

Standard gravity: Single temporal dimension, continuous spacetime

Q: field: Emerges from 3D temporal interference, discrete structure

Key distinction: Q2 shows interference patterns impossible in 4D spacetime.

15.3 "Is temporal discreteness testable?"

Yes, through:

¢ Lorentz invariance violations at extreme energies



¢ Discrete patterns in quantum gravity phenomena

¢ Temporal interference in correlated quantum systems

Current technology approaches required sensitivity.

15.4 ""Why does the effect appear only in galaxies?"

The interference mechanism requires:

e Large number of coherent sources (N ~ 10'")
¢ Extended temporal baselines (t ~ 10° years)

e Stable geometric configuration
Laboratory systems lack these conditions, naturally suppressing the effect.
15.5 "What about cosmological implications?"
Currently under development. The 3D temporal structure could:

¢ Explain accelerated expansion without A
¢ Modify primordial fluctuation spectrum

¢ Alter black hole thermodynamics

These require separate investigation.

16. Conclusion

The 3D+3D discrete spacetime theory represents a paradigm shift in understanding spacetime structure. By
extending time to three dimensions and imposing discrete causality, we obtain:

1. A mathematically consistent framework (0 causal paradoxes)

2. Empirical success on galactic scales (83% improvement)

3. Clear, falsifiable predictions

4. Natural emergence of dark matter-like effects

The theory awaits rigorous examination by the scientific community. We have provided all necessary tools for

independent validation: mathematical formalism, computational algorithms, and specific predictions.

Whether ultimately validated or falsified, this work demonstrates that alternative geometric approaches to

fundamental physics remain viable and deserve serious consideration.
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