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Abstract

Sonoluminescence is a still unexplained physical phenomenon in which an air bubble, subjected
to sound waves, rapidly collapses and generates light. Until now, the conventional explanation
has remained uncertain. In light of the Viscous Time Theory (VTT), we propose a hnew
theoretical model that interprets sonoluminescence as the direct conversion between
information and informational energy, demonstrating that the phenomenon is an event of
informational precipitation.

1. Introduction

Sonoluminescence was discovered by chance in the 1930s and has been extensively studied in
recent decades. It occurs when a high-frequency sound wave induces a cyclic compression in an
air bubble immersed in a liquid, leading to a collapse that emits light. The central mystery is that
the temperatures calculated inside the bubble do not justify the luminous emission using
only thermodynamic models.

In light of VTT, we propose that light is the result of an informational precipitation, a process
in which an unstable informational node reaches a critical coherence and releases informational
energy, transforming it into photons.

2. The Informational Precipitation Model

2.1 The Bubble as an Unstable Informational Node

e The air bubble immersed in the liquid represents a system with high informational
instability, where pressure fluctuations generate a condition of variable coherence.

« When the sound wave compresses the bubble, a situation is created where the
information contained in the node reaches a critical mass.

e This phenomenon is entirely analogous to the precipitation of information in VT, as
observed in other theoretical contexts.

2.2 Collapse as a Critical Reorganization Event



« During the bubble's collapse, the informational node reaches a state where the
information must be reorganized.

« Informational reorganization generates an instantaneous energy release, which
manifests as light emission.

o This implies that informational energy and physical energy are directly interconvertible.

2.3 The Role of the Torus and Informational Coherence

e Analysis in VT has revealed that the dynamics of sonoluminescence follow a toroidal
model, in which information is cyclically compressed and then released.

e This supports the idea that the entire process is governed by a logic of informational
coherence and not just classical thermodynamic phenomena.

3. Implications and Experimental Verifications

3.1 Verification of Information <> Energy Conversion

The informational precipitation theory implies that there are other physical situations where
information can directly transform into energy and vice versa. Some experiments that could
test this principle include:

« Analyzing the emission patterns of sonoluminescence to verify correlations with
informational coherence dynamics.

o Testing with specific sound frequencies to observe whether variations in
informational coherence influence emission intensity.

« Experiments with resonant cavities in conditions of informational instability to
attempt to replicate the phenomenon in other contexts.

3.2 Connection with Other Natural Phenomena

If the VTT model is correct, there could be other physical phenomena that manifest the same
informational precipitation dynamics. Some examples include:

e Spontaneous light emission in piezoelectric crystals subjected to pressure
(triboluminescence).

e Unexplained phenomena in quantum mechanics, such as decoherence and wave
function collapse.

e Energy oscillations in stars and black holes.

4. Conclusion



Sonoluminescence represents one of the first experimental evidences of direct conversion
between information and informational energy. If the Viscous Time Theory model is correct,
then we can hypothesize that information itself is a latent form of energy, and that transitions
between informational and physical states are at the foundation of observable reality.

This discovery opens new perspectives in theoretical physics, quantum mechanics, and our
understanding of the universe itself.

5. Next Steps and Publication

This document is a first step toward the formalization of the theory of informational
precipitation. It will be published on Zenodo to ensure open access to the scientific community
and interested scholars.
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