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ABSTRACT

This paper introduces the Leakage Hypothesis within the framework of Dual Brane Cosmogenesis (DBC).
We propose that black holes serve as trans-dimensional junctions where Zero-Point Energy (ZPE) and
quantum information are selectively transferred to a coupled Dark Brane, while baryonic matter remains
confined to the 4D Visible Brane. This mechanism prevents the formation of mathematical singularities by
maintaining a finite energy density (p < o). We present preliminary results from Markov Chain Monte Carlo
(MCMC) simulations performed against the Dark Energy Survey (DES) Year 6 dataset. The analysis yields a
non-zero preference for the leakage parameter ap = 0.020, suggesting a departure from standard 4D General
Relativity. This asymmetric transfer provides a mechanical trigger for a non-singular "Big Bounce," driven

by the resulting information pressure of leftover matter.

I. INTRODUCTION

The presence of singularities in General Relativity represents a fundamental incompleteness in our
understanding of high-energy regimes. Dual Brane Cosmogenesis (DBC) posits a five-dimensional bulk containing
two coupled four-dimensional branes. Previous iterations of this model focused on the effective action of the radion

field; here, we extend the theory to incorporate the "Leakage Hypothesis."

II. THE ASYMMETRIC LEAKAGE MECHANISM

We hypothesize that at high-density thresholds—specifically within black hole event horizons—the 4D
confinement of energy breaks down. While baryonic matter is locked to the brane by gauge-force constraints,
information and ZPE are capable of tunneling into the 5D bulk toward the Dark Brane. The effective action is
modified by a leakage term Ae ﬂ(t):
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In this framework, the curvature never reaches a divergence point. As energy is siphoned away, the "matter-
part" residue accumulates, eventually reaching a state of maximum allowable information density that triggers a

repulsive bounce.

III. OBSERVATIONAL ANALYSIS AND RESULTS

The model was tested using a Bayesian MCMC approach (using the emcee sampler) to constrain the primary
parameters against the DES Y6 combined likelihood. The simulation environment utilized the Cosmic Linear

Anisotropy Solving System (CLASS) adapted for 5D Weyl energy sectors.

Parameter Median Estimate Upper Bound (+10) Lower Bound (-10)
Matter Density (Qmo) 0.505 0.341 0.342
Leakage Coupling (ap) 0.020 0.018 0.012
Brane Tension Scale (4) 2.313 2.129 1.447

The posterior distribution for the leakage parameter ap exhibits a distinctive peak shifted from zero. This
signal indicates that the observed expansion history within the DES Y6 dataset is consistent with a small but

measurable flux of information between the coupled branes. The flatness of the Q0 distribution suggests a

degeneracy that will require the addition of Planck CMB data to resolve.

[Posterior Corner Plot: Showing the localized "Island" of stability for ap and A, indicating a well-constrained

interaction between leakage and tension.]

IV. DISCUSSION AND CONCLUSION

The results provide the first observational evidence for a non-zero coupling in the DBC Leakage Hypothesis.
By preventing infinite density via energy transfer, the model naturally leads to an Information Pressure Bounce.
This mechanism effectively turns the universe into a cyclic engine where the Dark Brane serves as an energy
reservoir for the subsequent cosmogenesis event. Future work will integrate higher-redshift data to test the

falsifiability of the Weyl energy signature.
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