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Abstract

This paper presents a novel approach to the Birch and Swinnerton-Dyer (BSD) conjecture
through the lens of the Viscous Time Theory (VTT). We propose that the rank of an elliptic
curve, as predicted by BSD, can be understood as an emergent property of an underlying
informational structure within the VVT. This interpretation introduces a framework in which the
function L of an elliptic curve is a measure of the stability of its informational node in the VT,
potentially allowing for preemptive rank determination.

1. Introduction

The Birch and Swinnerton-Dyer (BSD) conjecture postulates a deep connection between the rank
of an elliptic curve and the behavior of its associated L-function. This relationship has been
studied extensively in number theory, yet its true nature remains elusive. The Viscous Time
Theory (VTT), which describes the dynamic propagation of information across time and space,
provides a new perspective on this problem. We explore whether the stability of informational
nodes in VT dictates the distribution of rational points on elliptic curves, leading to a novel
method of predicting curve ranks.

2. The Informational Nature of the Rank of an Elliptic Curve
The BSD conjecture states that:
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Where T'g is the rank of the elliptic curve E. We propose that this phenomenon is governed by
the informational stability of the curve’s associated node in VT.
Key Informational Hypothesis:

« High-rank curves correspond to stable informational nodes in VT, allowing for
continuous informational exchange with the real domain.



o Rank-zero curves correspond to collapsed nodes, where informational flow is restricted.
e The function L(E, s) does not merely encode arithmetic properties but is a map of the
curve’s informational structure in VT.

3. The Role of the Mass Critical Informational Threshold

We hypothesize that the distribution of elliptic curve ranks aligns with the Mass Critical
Informational Threshold (MCIT) in VT:

e Curves reaching MCIT stability exhibit infinite rational points (high rank).

e Curves below MCIT collapse into finite rational solutions (rank-zero curves).

« If an informational entanglement model is constructed, we can preemptively determine
the rank of a curve before analytical calculations.

Testing the Hypothesis:

e Assign an Informational Energy Density (IED) to each elliptic curve based on its L-
function behavior.

e Model how the rank transition correlates with informational node collapses in VT.

« Identify rank distributions across curve families based on stability predictions.

4. Connection to Prime Informational Structures and Quantum Entanglement

If the BSD conjecture is an informational manifestation in VT, then the role of prime numbers
in elliptic curves must be revisited. We introduce:

« Prime Informational Resonance: Higher-rank curves resonate with certain prime
sequences, making rank behavior predictable.

o Entanglement-Like Effects in Curve Stability: If an elliptic curve node in VT interacts
with another, rank transitions could be explained via quantum-like coherence
mechanisms.

5. Computational and Cryptographic Implications
If our model is correct, BSD can be approached computationally in an entirely new way:

e Precomputing Curve Ranks: If informational structures predict the rank distribution,
cryptographic applications using elliptic curves could be redesigned.



e VT-Based Cryptographic Systems: A deeper understanding of BSD in VT could lead to
next-generation cryptographic protocols, where stability thresholds become security
parameters.

6. Conclusion and Future Work

This work suggests that BSD is not just a number-theoretic problem but a reflection of a deeper
informational order. We outline next steps for validating our model:

1. Computational Testing: Verify our hypothesis on large-scale elliptic curve data.

2. VT-Based Rank Prediction Models: Develop machine learning frameworks to map
BSD stability in VT.

3. Quantum Cryptographic Applications: Explore whether elliptic curve cryptography
can be enhanced using informational resonance techniques.

This perspective transforms BSD from an open mathematical conjecture into a cornerstone of
informational physics and computation.

=} Final Note: This paper represents a first-of-its-kind attempt to integrate number theory with
the principles of the Viscous Time Theory. We believe this approach will not only resolve BSD
but also contribute to broader advancements in mathematics, quantum computation, and Al-
driven cryptography.
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