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Abstract

This paper introduces the Structured Water, Cavitation, and Coherence Models research suite, a
staged speculative modeling framework for examining nested aqueous systems composed of
external bulk water, an ordered or structured interfacial shell, and a low-density or near-vacuum
core. The central question is whether such a structure can be modeled as geometrically,
energetically, and dynamically viable before any technological function is assigned to it. The
framework begins with classical bubble and cavity dynamics, then introduces structured-water
boundary assumptions, cavitation analogs, sphere-to-torus transition modeling, field-pattern
transfer hypotheses, and finally minimal-dissipation coherence-pathway speculation. Each stage
separates established physical modeling from contested interfacial-water claims and highly
speculative quantum or objective-reduction interpretations. The goal is not to prove propulsion,
memory transfer, quantum signaling, or exotic underwater transport, but to create a disciplined
simulation architecture that identifies stable, metastable, collapsing, energy-prohibitive, and
speculative-positive regions of the model space. By ordering the tools from least speculative to
most speculative, the suite preserves theoretical openness while preventing unsupported claims
from bypassing classical viability constraints.

Keywords

structured water; cavitation; Rayleigh—Plesset equation; bubble dynamics; interfacial water;
exclusion zone; coherence; water memory; objective reduction; nested aqueous systems;
simulation framework; speculative modeling

I. Introduction



Water is often treated as a background medium: a solvent, a carrier, a surrounding environment,
or an inert field through which other processes occur. In physical, chemical, biological, and
technological contexts, water is frequently present but not always treated as the central object of
inquiry. This paper begins from a different premise. It treats water as a dynamic material
environment capable of forming gradients, cavities, boundary layers, shells, oscillations, and
interfaces.

The central object of this framework is the water-void boundary: the region at which aqueous
structure, low-density space, pressure, and interfacial behavior meet. A void in water is not
merely an absence. It is a pressure-defined and boundary-dependent condition. Its persistence
depends on surface tension, viscosity, internal gas or vapor pressure, surrounding fluid density,
external pressure, and the dynamic response of the liquid boundary. A cavity may persist,
oscillate, collapse, fragment, or expand depending on these conditions. For this reason, any
speculative hypothesis involving low-density or near-vacuum regions in water must begin with
the question of physical viability.

The research framework developed here begins with that question. It does not begin with
propulsion, communication, shielding, memory transfer, quantum signaling, or exotic underwater
transport. It begins with structure. More specifically, it begins with a spherical gas/vapor cavity
in water and asks whether that cavity can remain stable, metastable, oscillatory, or collapsing
under selected environmental and boundary conditions.

This initial restraint is methodologically necessary. The broader hypothesis motivating this suite
is that ordered or structured interfacial water may, under certain conditions, provide a stabilizing
boundary around a low-density or near-vacuum-like core. In its most speculative form, this
concept raises questions about whether such a nested aqueous structure could reduce dissipation,
suppress boundary noise, preserve field patterns, or create conditions favorable to coherence-
pathway modeling. These later questions are not dismissed, but they are deliberately delayed.
They can only be approached after the classical physical behavior of the cavity has been
modeled.

The suite therefore proceeds from least speculative to most speculative. The first stage uses
spherical bubble dynamics to model the behavior of a gas/vapor core in still water. The second
stage introduces structured-water or interfacial-water assumptions as boundary modifiers rather
than as established mechanisms. The third stage compares the proposed structure to known
cavity and cavitation phenomena. Later stages examine shape transition, field-pattern
persistence, and reduced-dissipation hypotheses. This sequence preserves theoretical openness
while preventing speculative interpretations from bypassing classical constraints.

The first instrument in the suite, AquaVesica, is designed as a nested sphere viability model. It
uses a Rayleigh—Plesset-type spherical bubble dynamics equation as its governing baseline.
AquaVesica models a spherical gas/vapor bubble in water under depth-derived external pressure,
temperature-dependent vapor pressure and viscosity, and optional structured-boundary
modification of effective surface tension and viscosity. It does not model salinity, external flow,
toroidal transition, shell-stabilization pressure, water-memory effects, or objective-reduction
behavior. Those topics are reserved for later instruments in the sequence.



This paper serves as the master research framework for the broader Stella Nova research area
titled Structured Water, Cavitation, and Coherence Models. It defines the methodological
domains, instrument sequence, governing assumptions, model boundaries, classification
language, and development roadmap for the suite. The purpose is not to prove that structured
water stabilizes cavities, that water stores memory, or that aqueous systems support objective-
reduction events. The purpose is to construct a disciplined modeling architecture capable of
asking whether any such later questions are justified.

The framework distinguishes three methodological domains. The Classical Domain includes
established physical models such as pressure, surface tension, viscosity, vapor pressure, bubble
dynamics, cavity collapse, and cavitation. The Interfacial Domain includes structured-water,
ordered-water, exclusion-zone, charge-separation, and boundary-layer assumptions. These are
treated as parameterized hypotheses rather than settled mechanisms. The Speculative
Coherence Domain includes field-pattern transfer, water-memory hypotheses, minimal-
dissipation pathways, reduced-interaction regions, and possible objective-reduction-adjacent
interpretations. These are treated only as speculative overlays and remain downstream of
classical and interfacial viability.

This separation is essential. A configuration that collapses in the Classical Domain cannot be
rescued by speculative interpretation. A structured-boundary assumption that produces invalid
material parameters cannot be treated as evidence of coherence. A coherence-pathway model
cannot override failed cavity dynamics. The suite is therefore designed not only to explore
unusual possibilities, but also to allow the model to fail.

Failure is an important output. Collapse, runaway expansion, invalid geometry, numerical
instability, and ineffective boundary modification are not merely negative results. They are
constraints. They identify where the hypothesis loses coherence and where later speculation must
stop. In this sense, the suite is not a confirmation tool. It is a viability filter.

The Water-Void Boundary framework is therefore best understood as a staged research
architecture. It allows speculative ideas about structured water, cavities, and coherence to be
explored without erasing the distinction between established physics, contested boundary-layer
interpretation, and speculative extension. Its first question is simple: can the nested aqueous
structure persist? Only after that question is answered can the broader implications be
responsibly examined.

I1. Research Problem

The originating concept for this research suite proposes a nested aqueous structure composed of
external bulk water, an ordered or structured interfacial shell, and a low-density or near-vacuum-
like internal core. The broad hypothesis is that the interfacial shell may provide scaffolding or
shielding, while the internal core may function as a reduced-interaction region with lower
dissipation or boundary noise than ordinary bulk water.



As a speculative idea, this formulation raises many possible questions. Could ordered water
stabilize a cavity? Could a low-density region remain protected inside an aqueous shell? Could
such a structure reduce turbulence or noise? Could it preserve field-pattern information? Could it
provide a conceptual bridge to theories of coherence, quantum biological structure, or objective-
reduction-style events? These questions are provocative, but they cannot be addressed
responsibly until a more basic research problem is solved.

The first research problem is structural viability.

Before assigning function to the nested structure, the model must determine whether the structure
can exist as a stable or metastable configuration under submerged conditions. If a spherical low-
density core collapses immediately under external pressure, then later claims about signal
transfer, coherence, or reduced dissipation remain unsupported. If the core can persist only under
unrealistic boundary assumptions, then the model must identify those assumptions explicitly. If
the core remains metastable under constrained parameters, then further modeling may be
justified.

The immediate research problem can therefore be stated as follows:

Can a spherical gas/vapor cavity in water remain stable, metastable, or oscillatory under
depth-derived pressure and temperature-dependent fluid conditions, and do structured-
boundary assumptions meaningfully alter that behavior?

This problem is divided into a series of operational questions.

First, what happens to the radius of a spherical gas/vapor bubble over a short time window under
selected depth and temperature conditions? AquaVesica addresses this question by modeling
bubble radius as a dynamic variable rather than as a static geometry. The radius may remain near
its initial value, drift, oscillate, collapse, or expand beyond modeled thresholds.

Second, how do classical fluid properties affect the result? Depth determines external pressure.
Temperature affects vapor pressure and viscosity. Surface tension constrains the interface.
Internal gas and vapor pressure resist collapse. These terms are not optional. They are part of the
Classical Domain and define the baseline viability of the cavity.

Third, how should structured-water or ordered-water assumptions be introduced without treating
them as established mechanisms? The first version of AquaVesica introduces structured-
boundary behavior only as an effective modification to surface tension and viscosity. This allows
comparison between a plain-boundary baseline and a boundary-modified result while avoiding
unsupported claims that structured water necessarily forms a stabilizing shell.

Fourth, what counts as failure? The model must classify collapse, runaway expansion, invalid
geometry, numerical instability, invalid material parameters, and excessive oscillation. These
failure states must be visible in the interface and preserved in the output data. The instrument
must not smooth failure into viability.



Fifth, how should the suite prevent speculative claims from outrunning the model? This is
addressed through the staged architecture. AquaVesica cannot model coherence. Interface Forge
cannot assume water memory. Memory Field cannot override failed bubble dynamics.
Coherence Corridor cannot produce a meaningful speculative-positive output unless earlier
instruments identify stable or metastable conditions.

The research problem is therefore not merely physical. It is also methodological. The suite must
allow speculation while enforcing constraint. It must make room for unusual hypotheses without
converting those hypotheses into conclusions. It must distinguish between a governing equation,
a boundary assumption, and a speculative overlay.

This distinction is especially important because the topics adjacent to this suite include both
well-established and highly contested literature. Bubble dynamics, cavitation, pressure, surface
tension, viscosity, and Rayleigh—Plesset-type modeling belong to an established classical
modeling tradition. Structured-water and exclusion-zone interpretations belong to a contested
interfacial literature in which observations, mechanisms, and interpretations must be separated
carefully. Water-memory, DNA-transduction, and objective-reduction-adjacent claims belong to
a speculative domain and require explicit caution.

The research problem, then, is to build a framework in which all three domains can be discussed
without collapsing them into one evidentiary category. This is the purpose of the Structured
Water, Cavitation, and Coherence Models suite.

The first-stage research question can be formalized as:

Under what environmental, geometric, and boundary-condition parameters can a spherical
gas/vapor core remain dynamically viable in water over a short simulation window, and
how do structured-boundary modifications to effective surface tension and viscosity alter
that viability?

The broader suite-level research question is:

Can a staged modeling framework identify whether nested aqueous structures remain
physically coherent enough to justify later investigation of interfacial stabilization, cavity
analogs, toroidal transition, pattern persistence, and speculative coherence-pathway
behavior?

These questions do not presume success. They define the conditions under which the hypothesis
may continue, fail, or require revision.

II1. Central Hypothesis

The central hypothesis of this framework is that ordered or structured interfacial water may,
under constrained boundary conditions, modify the stability of a low-density spherical core
within an aqueous environment. If such a structure remains stable or metastable under classical



and boundary-modified conditions, later instruments may examine whether it also produces
lower-noise, lower-dissipation, or coherence-favorable model states.

This hypothesis is intentionally staged. It is not presented as a single claim, but as a sequence of
dependent claims. Each stage must remain viable before the next stage becomes meaningful.

The first stage is classical. It asks whether a gas/vapor cavity can persist inside water under
selected pressure, temperature, radius, and boundary conditions. This stage does not require
structured water, coherence, memory transfer, or near-vacuum speculation. It relies on spherical
bubble dynamics and asks whether the cavity remains stable, metastable, oscillatory, collapsing,
or invalid.

The second stage is interfacial. It asks whether structured, ordered, or boundary-layer water
assumptions alter the behavior of the cavity. In the first instrument, this is represented
conservatively through modifications to effective surface tension and viscosity. This does not
mean that structured water is assumed to exist as a distinct phase, nor that interfacial water
necessarily produces coherence or shielding. It means only that the model can test the
consequences of treating boundary behavior as adjustable.

The third stage is speculative. It asks whether a stable or metastable nested aqueous structure
could provide conditions favorable to reduced boundary noise, reduced dissipation, field-pattern
persistence, or coherence-pathway modeling. This stage includes the most controversial ideas in
the suite, including water-memory-adjacent claims and objective-reduction-adjacent speculation.
These ideas are not treated as established mechanisms. They are treated as hypotheses that may
only be examined after the earlier physical stages have been constrained.

The hypothesis may therefore be expressed in its staged form:

1. A spherical gas/vapor cavity in water can be modeled through classical bubble dynamics.
Some parameter regimes may produce stable, metastable, oscillatory, collapsing, or
invalid behavior.

3. Structured-boundary assumptions may be modeled as modifications to effective surface
tension and viscosity.

4. These modifications may improve, worsen, or invalidate the baseline cavity model.

Only if the structure remains at least metastable should later tools examine shell

stabilization, cavitation analogs, toroidal transition, pattern persistence, or coherence-

pathway speculation.

e

The hypothesis is not that structured water stabilizes a near-vacuum core. That would be too
strong for the current evidentiary state. The hypothesis is that such a possibility can be translated
into a staged modeling problem. The first question is not whether the concept is technologically
useful. The first question is whether the nested geometry remains physically coherent under
explicit assumptions.

This distinction matters because the suite includes topics with very different levels of scientific
support. Bubble dynamics and cavitation modeling belong to a mature classical literature.



Structured-water and exclusion-zone claims are more contested, especially when interpreted as
evidence of a distinct water phase or long-range ordering. Water-memory, electromagnetic DNA
transduction, and objective-reduction-related ideas are more speculative still. A responsible
framework must therefore avoid treating all components as if they carry the same evidentiary
weight.

The model architecture reflects that caution. AquaVesica begins in the Classical Domain.
Interface Forge extends into the Interfacial Domain. Memory Field and Coherence Corridor
remain in the Speculative Coherence Domain. A later instrument cannot retroactively validate an
earlier failure. If the spherical cavity collapses under classical conditions, later speculative
interpretations cannot rescue it. If structured-boundary assumptions produce invalid material
parameters, they cannot be interpreted as evidence of hidden coherence. If a near-vacuum setting
requires unmodeled stabilization, that requirement must be made explicit rather than concealed.

The central hypothesis is therefore best understood as a viability chain. Each link must be
examined on its own terms.

The initial viability chain is:

cavity persistence — boundary modification — cavity analog comparison — shape
transition — pattern persistence — coherence-pathway speculation

The first link is the most important. If cavity persistence fails, the rest of the chain remains
conceptual. If cavity persistence succeeds only under narrow or artificial assumptions, those
assumptions become the object of further study. If cavity persistence remains robust across
selected parameters, then the suite may proceed to more complex instruments.

The goal is not to confirm the hypothesis. The goal is to determine where it survives contact with
a formal model and where it does not.

IV. Methodological Caution

This framework is designed to explore a speculative concept while preserving evidentiary
boundaries. It does not claim that structured water has been proven to stabilize near-vacuum
cavities. It does not claim that water stores genetic information. It does not claim that
electromagnetic patterns can reconstruct DNA. It does not claim that objective reduction occurs
in aqueous structures. It does not claim propulsion, stealth, communication, energy production,
or technological readiness.

The framework begins with classical bubble dynamics because classical viability is the first
constraint. A low-density core in water is subject to external pressure, surface tension, viscosity,
vapor pressure, gas compression, and dynamic collapse behavior. These are not optional
interpretive layers. They define whether the proposed structure can persist as a physical model.



The first methodological caution is therefore that speculation cannot override collapse. If the
modeled cavity collapses, fragments, or becomes geometrically invalid, later claims about
structured water, pattern transfer, or coherence must stop at that point. A speculative overlay
cannot convert a failed classical trajectory into a viable structure.

The second caution concerns structured water. The terms “structured water,” “ordered water,”
“interfacial water,” and “exclusion-zone water” do not all mean the same thing, and they should
not be used interchangeably without definition. Some experimental work reports exclusion or
boundary-layer phenomena near surfaces. The interpretation of those phenomena remains
debated. Proposed mechanisms include water ordering, surface charge, solute exclusion,
diffusiophoresis, nanobubbles, and other interfacial effects. This framework does not assume that
any one interpretation is correct.

For this reason, the Interfacial Domain treats structured-boundary behavior as a parameterized
assumption. In AquaVesica, the structured-boundary slider modifies effective surface tension
and viscosity. This is not a claim that real structured water necessarily behaves that way. It is a
modeling choice that allows the consequences of boundary modification to be compared against
a plain-boundary baseline.

The third caution concerns near-vacuum language. A gas/vapor bubble is not a vacuum. A low-
pressure cavity is not necessarily a stable near-vacuum core. In AquaVesica, the default internal
core is an air/water-vapor mixture. Near-Vacuum Mode is disabled by default and treated as an
advanced speculative extension. When enabled, it reduces internal pressure and increases
collapse sensitivity. Any positive result under near-vacuum assumptions must be interpreted
cautiously and cannot be treated as evidence of physical feasibility without additional theoretical
and experimental support.

The fourth caution concerns water-memory and field-pattern claims. Claims that water can
preserve, transmit, or reconstruct biological information remain highly controversial and outside
accepted biology and physics. These ideas may be discussed in the suite only because they
motivate later speculative instruments such as Memory Field. They should not be treated as
established mechanisms, nor should they be used to justify earlier physical assumptions.

The fifth caution concerns objective reduction and quantum coherence. Warm, wet, noisy
environments are generally understood to be difficult settings for long-lived quantum coherence.
Some authors have proposed that biological structures, ordered water, shielding, or particular
geometries might alter decoherence estimates, but these claims remain debated. Coherence
Corridor may explore reduced-noise or reduced-dissipation model states, but it cannot claim that
objective reduction occurs in the proposed structure.

The sixth caution concerns visualization. A visualizer can make a speculative model appear more
coherent than it is. A smooth animation, elegant interface, or positive classification may create
false confidence if the underlying assumptions are not visible. For this reason, the instrument
interface must display its governing equation, active assumptions, disabled terms, warning states,
and failure conditions. The visual design should invite exploration, but the model output must
remain traceable to inputs and equations.



The seventh caution concerns failure. Failure states are not errors to hide. Collapse, runaway
expansion, invalid geometry, invalid material parameters, numerical instability, and ineffective
boundary modification are valid outputs. They are part of the model’s function. A research
instrument is useful not because it confirms the hypothesis, but because it identifies where the
hypothesis fails, narrows, or requires revision.

The eighth caution concerns domain separation. The framework distinguishes the Classical
Domain, Interfacial Domain, and Speculative Coherence Domain because each domain has a
different evidentiary status. These domains must remain distinct in both the master paper and the
visual interface. The interface may present them as layers for usability, but the paper treats them
as methodological domains.

The working rule is:

Classical physics constrains the suite. Interfacial-water hypotheses modify the boundary
only as parameterized assumptions. Coherence and memory-transfer claims are admitted
only as speculative questions, never as established mechanisms.

This rule governs every instrument in the suite.

AquaVesica cannot produce a coherence result.
Interface Forge cannot prove water memory.

Memory Field cannot override failed cavity dynamics.
Coherence Corridor cannot validate objective reduction.

Each instrument asks only the question assigned to it. This prevents category collapse and
preserves the possibility of serious critique.

The framework therefore aims to hold two commitments at once. It remains open to unusual
hypotheses, including those that may fall outside current consensus. At the same time, it refuses
to treat speculation as evidence. The purpose of the suite is not to defend a conclusion. It is to
construct a model space in which the hypothesis can be tested, constrained, revised, or rejected.

V. Methodological Domains

The Structured Water, Cavitation, and Coherence Models suite separates its inquiry into three
methodological domains: the Classical Domain, the Interfacial Domain, and the Speculative
Coherence Domain. These domains are not merely organizational labels. They define the
evidentiary status of each claim, the type of model allowed at each stage, and the limits of
interpretation for each instrument in the suite.

This separation is necessary because the research area brings together topics that do not carry the
same level of empirical support. Spherical bubble dynamics, pressure, surface tension, viscosity,
gas/vapor compression, and cavitation modeling belong to a classical physical modeling
tradition. Structured-water, ordered-water, and exclusion-zone interpretations occupy a more



contested position in which experimental observations, proposed mechanisms, and broader
interpretations must be separated. Water-memory, field-pattern transfer, and objective-reduction-
adjacent claims are more speculative still and cannot be treated as established mechanisms.

The purpose of the domain structure is to prevent category collapse. A result derived from
classical bubble dynamics should not be described as evidence for water memory. A structured-
boundary parameter should not be described as proof of ordered water. A speculative coherence
pathway should not be allowed to override a failed cavity model. Each domain asks a different
kind of question, and each has a different burden of evidence.

The suite’s viability chain moves from cavity persistence to boundary modification, then to
cavity analog comparison, shape transition, pattern persistence, and finally coherence-pathway
speculation. This chain is intentionally sequential. Later stages are only justified if earlier stages
remain physically viable.

Viability Chain for Nested Aqueous Systems

Staged progression from classical physical viability to speculative coherence modeling
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Later stages are only justified if earlier stages remain physically viable.

Figure 1. Viability Chain for Nested Aqueous Systems.

This figure shows the staged progression from classical physical viability to speculative
coherence modeling. The sequence begins with cavity persistence and boundary modification,
then moves through cavity analog comparison and shape transition before reaching pattern
persistence and coherence-pathway speculation. The figure emphasizes that later stages are only
justified if earlier stages remain physically viable.

Classical Domain

The Classical Domain includes the established physical models required to evaluate whether a
nested aqueous structure can persist under submerged conditions. This includes external



pressure, internal gas/vapor pressure, density, surface tension, viscosity, vapor pressure, radius
evolution, oscillation, collapse, and cavitation-related behavior.

In this framework, the Classical Domain is the gatekeeping domain. It determines whether the
proposed structure can exist as a modeled physical object before any interfacial or speculative
interpretation is introduced. If a cavity collapses under classical conditions, then later claims
about structured water, pattern transfer, or coherence pathways cannot proceed from that
configuration.

The first instrument, AquaVesica, operates primarily within the Classical Domain. Its governing
model is a Rayleigh—Plesset-type spherical bubble dynamics equation. The model begins with a
spherical gas/vapor bubble in still water and calculates the time evolution of the bubble radius
under selected environmental and boundary conditions. Depth determines far-field pressure.
Temperature affects vapor pressure and viscosity. The internal bubble pressure is modeled as an
air/water-vapor mixture. The trajectory of the bubble radius over a short simulation window
determines whether the result is stable, metastable, oscillatory, collapsing, or invalid.

The Classical Domain does not require any claim about structured water. It does not require
near-vacuum cores. It does not require coherence. It simply asks whether the bubble-like
structure persists under known physical terms.

The governing principle of the Classical Domain is constraint. The model must be allowed to
fail. Collapse, runaway expansion, invalid material parameters, numerical instability, and
violation of geometric limits are valid outputs. These are not secondary warnings; they define the
boundary of the hypothesis.

Within the Classical Domain, allowed interpretive language includes:

e calculates

e models
e solves
e derives

e constrains
o classifies
o predicts within assumptions

A proper Classical Domain statement would be:

AquaVesica calculates radius evolution using a Rayleigh—Plesset-type spherical bubble
dynamics model.

An improper Classical Domain statement would be:
AquaVesica proves that structured water stabilizes a low-density core.

The first statement is model-specific and bounded. The second statement exceeds the domain.



Interfacial Domain

The Interfacial Domain includes structured-water, ordered-water, exclusion-zone, charge-
separation, and boundary-layer assumptions. These assumptions are not treated as settled
mechanisms. They are treated as parameterized boundary conditions whose consequences can be
compared against a classical baseline.

The Interfacial Domain is necessary because the broader hypothesis concerns the possibility that
water near a boundary may behave differently from bulk water. However, the interpretation of
such boundary behavior remains contested. Experimental reports of exclusion or interfacial
phenomena do not automatically establish that water forms a distinct phase, stores information,
produces coherence, or generates long-range stabilizing effects. The model must therefore
distinguish between the existence of boundary phenomena, the mechanisms proposed to explain
them, and speculative extensions built upon them.

In AquaVesica vl, the Interfacial Domain appears only in a limited form. Structured Boundary
Mode modifies effective surface tension and effective viscosity through a normalized boundary-
strength coefficient. The model does not assume shell stabilization pressure, salinity effects,
charge separation, acoustic stabilization, electromagnetic stabilization, or chemical boundary
effects. Those questions are reserved for Interface Forge.

This limited implementation is deliberate. It allows the first instrument to ask a narrow question:
if the boundary behaves as though surface tension and viscosity are modified, does the spherical
bubble trajectory improve, worsen, or fail? This does not prove structured water. It tests the
sensitivity of the classical model to boundary modification.

The Interfacial Domain therefore functions as a bridge between established bubble dynamics and
later speculative inquiry. It allows the suite to examine whether boundary assumptions have
meaningful consequences without treating those assumptions as verified mechanisms.

Within the Interfacial Domain, allowed interpretive language includes:

e parameterizes

e treats as an assumption

e tests sensitivity

e compares

e evaluates consequences

o models as an effective term

A proper Interfacial Domain statement would be:

Structured Boundary Mode parameterizes interfacial behavior as an effective modification
to surface tension and viscosity.

An improper Interfacial Domain statement would be:



Structured Boundary Mode demonstrates that ordered water forms a stabilizing shell.

The first statement describes a model assumption. The second makes a physical claim the model
cannot support.

The Interfacial Domain also introduces a stronger standard for transparency. If boundary
parameters produce invalid effective surface tension, invalid effective viscosity, runaway
oscillation, or numerical instability, the interface must show those failures directly. It must not
reinterpret them as evidence of hidden structure. A boundary assumption may improve stability,
make no meaningful difference, worsen instability, or break the model entirely. All four
outcomes are scientifically useful.

Speculative Coherence Domain

The Speculative Coherence Domain includes field-pattern transfer, water-memory hypotheses,
minimal-dissipation pathways, reduced-interaction regions, and possible relevance to objective-
reduction-style events. This domain contains the most uncertain and controversial elements of
the research suite. For that reason, it is positioned last in the sequence.

The Speculative Coherence Domain does not provide governing assumptions for AquaVesica. It
does not determine whether a bubble persists. It does not alter the Rayleigh—Plesset equation. It
does not validate structured water. It does not establish that water stores genetic information,
transmits DNA patterns, or supports objective reduction. Instead, it defines later questions that
may only be asked if earlier domains identify viable model states.

The central question of the Speculative Coherence Domain is not whether coherence has been
demonstrated. It is whether earlier model outputs create conditions that are sufficiently low-
noise, low-dissipation, or structurally stable to justify further theoretical examination. This is a
much weaker and more defensible claim.

For example, Coherence Corridor may eventually ask whether a structured-water shell and low-
density core produce a reduced boundary-noise index relative to ordinary bulk water. That would
still not prove quantum coherence or objective reduction. It would only identify a model
condition that might warrant further investigation.

Memory Field may eventually ask whether structured aqueous boundaries alter the persistence or
degradation of modeled field patterns. That would not prove water memory or DNA
transduction. It would only test a speculative pattern-persistence model under explicit
assumptions.

Within the Speculative Coherence Domain, allowed interpretive language includes:

e explores

e hypothesizes

e treats as speculative
o asks whether



e overlays
e requires validation
o identifies conditions for further review

A proper Speculative Coherence Domain statement would be:

Coherence Corridor explores whether earlier stable or metastable configurations produce
reduced-dissipation model states under speculative assumptions.

An improper Speculative Coherence Domain statement would be:
Coherence Corridor shows that aqueous cavities enable objective reduction.

The first statement is exploratory and conditional. The second exceeds the model.

Domain Dependency

The three domains operate as a dependency chain. The Interfacial Domain depends on the
Classical Domain. The Speculative Coherence Domain depends on both the Classical and
Interfacial Domains.

This means that a configuration must first remain physically valid before boundary assumptions
can be meaningfully interpreted. It must then remain viable under boundary-modified
assumptions before speculative coherence questions can be asked. A later domain cannot rescue
an earlier domain failure.

The dependency rule can be stated plainly:

No speculative-positive result may override classical collapse, invalid geometry, invalid
material parameters, or numerical failure.

This rule applies across the suite.

If AquaVesica returns Core Collapse, then the selected configuration cannot advance to
Coherence Corridor as a viable structure.

If Interface Forge returns Invalid Boundary Assumption, then the structured-shell model cannot
be treated as support for pattern persistence.

If Cavity Atlas identifies that the proposed structure is indistinguishable from unstable ordinary
cavitation under selected conditions, then later instruments must treat the result as constrained by
that analog.

If Toroidal Gate shows that flow destroys the geometry rather than transitioning it into a stable
torus, then Memory Field cannot treat that geometry as a stable pattern-retention medium.



The domain dependency structure protects the suite from confirmation bias. It gives every stage
permission to halt the chain.

Domains in the Paper, Layers in the Interface

The master paper uses the term domains because the emphasis is methodological. A domain
defines evidentiary status, model authority, and interpretive limits.

The visual interface uses the term layers because the emphasis is usability. A layer helps users
understand which part of the model is active in a given instrument.

The translation is:

Classical Domain — Layer 1: Classical
Interfacial Domain — Layer 2: Boundary
Speculative Coherence Domain — Layer 3: Coherence

In AquaVesica, Layer 1 is active by default. Layer 2 becomes partially active only when
Structured Boundary Mode is enabled. Layer 3 remains locked. This interface behavior mirrors
the methodological sequence of the paper.

The layer display should not imply that all layers are equally established. The interface should
include a concise note:

Layer 1 contains the governing physical model. Layer 2 contains boundary-condition
hypotheses. Layer 3 is speculative and inactive in this instrument.

Domain-Specific Failure Logic

Each domain has its own failure logic.

In the Classical Domain, failure includes collapse, runaway expansion, invalid radius, numerical
instability, or violation of pressure and geometry constraints.

In the Interfacial Domain, failure includes invalid effective material parameters, boundary
assumptions that worsen collapse, extrapolated coefficients that exceed calibrated range, or
boundary modifications that produce numerical instability.

In the Speculative Coherence Domain, failure includes attempting to interpret unstable or invalid
configurations as coherence-favorable, treating speculative claims as established mechanisms, or
allowing pattern-transfer assumptions to bypass failed physical viability.

These failure modes must be visible in both the paper and the interface. They are part of the
research architecture.



Domain-Specific Outputs
Each domain produces different kinds of outputs.
The Classical Domain produces physical trajectory outputs:

e radius over time

e collapse time

e oscillation count

e minimum and maximum radius

e pressure balance

e velocity and acceleration warnings
o stability classification

The Interfacial Domain produces boundary-comparison outputs:

e plain-boundary result

e structured-boundary result

o effective surface tension

o effective viscosity

e boundary sensitivity

e invalid material warnings

e improvement or degradation relative to baseline

The Speculative Coherence Domain produces conditional interpretive outputs:

e pattern persistence proxy
e boundary-noise index

e dissipation proxy

e coherence-favorable flag
e speculative warning

o validation requirement

AquaVesica v1 produces Classical Domain outputs and limited Interfacial Domain comparison
outputs only. It does not produce Speculative Coherence Domain outputs.

Summary

The methodological domain structure is the central safeguard of the Water-Void Boundary
framework. It allows the suite to explore unusual possibilities while preventing unsupported
claims from crossing evidentiary boundaries.

The Classical Domain asks whether the structure survives.

The Interfacial Domain asks whether boundary assumptions change that survival.



The Speculative Coherence Domain asks whether viable structures create conditions worth
further speculative inquiry.

This sequence gives the framework its discipline. The research suite is not designed to confirm a
desired conclusion. It is designed to determine where the hypothesis persists, where it narrows,
and where it fails.

V1. Research Suite Architecture

The Structured Water, Cavitation, and Coherence Models suite is organized as a sequence of
research instruments. Each instrument isolates one level of the hypothesis and prevents later
speculation from entering before earlier constraints have been modeled. The suite is therefore not
a collection of separate visualizers, but a staged research architecture.

The governing sequence is:

cavity persistence — boundary modification — cavity analog comparison — shape
transition — pattern persistence — coherence-pathway speculation

This sequence is methodological rather than narrative. Each stage asks a question that must be
answered before the next stage becomes meaningful. The purpose of the architecture is to allow

speculation while forcing that speculation to pass through classical and interfacial constraints.

The research suite contains six instruments:

1. AquaVesica

2. Interface Forge

3. Cavity Atlas

4. Toroidal Gate

5. Memory Field

6. Coherence Corridor

Each instrument has a defined evidentiary role, input boundary, output type, and failure
condition.

1. AquaVesica

Nested Sphere Viability Model
AquaVesica is the first instrument in the suite. Its role is to test cavity persistence.

The instrument models a spherical gas/vapor bubble in still water using a Rayleigh—Plesset-type
spherical bubble dynamics equation. It calculates the radius trajectory of the bubble over a short



simulation window under selected environmental and boundary conditions. The model includes
depth-derived external pressure, temperature-dependent vapor pressure, temperature-dependent
viscosity, internal air/water-vapor pressure, surface tension, and optional structured-boundary
modification of effective surface tension and viscosity.

AquaVesica asks:

Can a spherical low-density core remain stable, metastable, or oscillatory under submerged
conditions, or does it collapse, expand, fragment, or become invalid?

This question is deliberately narrow. AquaVesica does not model salinity, ionic effects, external
flow, toroidal transition, shell-stabilization pressure, water-memory effects, coherence scoring,
or objective-reduction behavior. Those exclusions preserve its role as the first Classical Domain
gate.

The output of AquaVesica is a trajectory-based classification. The instrument produces radius-
over-time curves, collapse warnings, oscillation detection, material parameter checks, and
baseline-versus-structured-boundary comparison when Structured Boundary Mode is enabled.

AquaVesica is allowed to fail. In fact, failure is central to its purpose. If selected parameters lead
to core collapse, numerical instability, invalid material parameters, or invalid geometry, those
outputs stop the viability chain for that configuration.

Transition to Interface Forge

AquaVesica justifies Interface Forge only if the spherical structure remains stable or metastable
under at least some classical or boundary-modified conditions. If AquaVesica shows that all
relevant configurations collapse or become invalid, then there is no structured shell to
investigate.

2. Interface Forge

Structured Water Boundary Model

Interface Forge is the second instrument in the suite. Its role is to examine boundary
modification.

Where AquaVesica treats structured-boundary effects conservatively as modifications to
effective surface tension and viscosity, Interface Forge expands the boundary model. It examines
whether structured, ordered, exclusion-zone, or interfacial-water assumptions can be represented
through more detailed boundary parameters.

Interface Forge may introduce variables such as shell thickness, charge separation, salinity, ionic
environment, hydrophilic boundary strength, surface chemistry, acoustic input, electromagnetic



input, and shell-stabilization pressure. These variables are not assumed to prove structured water.
They are treated as boundary-condition hypotheses.

Interface Forge asks:

If an ordered or structured interfacial shell is modeled explicitly, does it materially
improve, worsen, or invalidate the stability of the nested aqueous structure?

The instrument belongs primarily to the Interfacial Domain. It must distinguish between
observed boundary phenomena, proposed mechanisms, and speculative interpretations. It should
not claim that exclusion-zone water is a distinct phase, that ordered water automatically produces
coherence, or that boundary effects scale to macroscopic shells without constraint.

The output of Interface Forge should include boundary sensitivity, shell-stabilization terms,
effective material behavior, charge or field-response proxies, salinity effects, and comparison
against AquaVesica’s simpler boundary model.

Interface Forge should also produce failure states. If structured-shell assumptions require invalid
material properties, unrealistic stabilization, or unbounded energy input, those results must be
displayed directly.

Transition to Cavity Atlas
Interface Forge justifies Cavity Atlas when the model identifies structured or boundary-modified
configurations that remain viable enough to compare against known cavity phenomena. If the

boundary model produces only invalid or energy-prohibitive states, then the suite should not
proceed to analogy as if the structure were viable.

3. Cavity Atlas

Cavitation and Bubble Dynamics Model

Cavity Atlas is the third instrument in the suite. Its role is to compare the proposed nested
structure against known cavity, bubble, cavitation, and supercavitation behaviors.

AquaVesica establishes whether a spherical cavity can persist under simplified conditions.
Interface Forge tests whether boundary assumptions alter that persistence. Cavity Atlas then asks
whether the proposed structure resembles known phenomena or departs from them in meaningful
ways.

Cavity Atlas asks:

How does the nested aqueous structure compare to known gas bubbles, vapor bubbles,
cavitation events, oscillating cavities, collapsing cavities, and moving cavity analogs?



The instrument belongs primarily to the Classical Domain, though it may incorporate boundary-
modified cases inherited from Interface Forge. Its purpose is not to prove that the proposed
structure is novel. Its purpose is to constrain the hypothesis by comparing it to established cavity
behavior.

Cavity Atlas should evaluate:

e gas bubble behavior

e vapor bubble behavior

e collapse dynamics

o oscillation regimes

e cavitation thresholds

e acoustic bubble analogs

e supercavitation analogs

e nonspherical collapse risk

o fragmentation risk

o similarity to known cavity classes

The instrument should distinguish analogy from identity. A nested aqueous structure may share
features with cavitation or supercavitation without being identical to either. Conversely, if the
structure behaves exactly like ordinary unstable cavitation under selected conditions, the model
should say so.

Cavity Atlas should also identify when the Rayleigh—Plesset spherical model becomes
insufficient. If nonspherical deformation, flow, wake effects, or fragmentation dominate, the
instrument should flag the need for more complex modeling.

Transition to Toroidal Gate
Cavity Atlas justifies Toroidal Gate when comparison suggests that geometry, flow, deformation,
or cavity evolution may push the spherical structure toward a non-spherical state. In particular, if

the model suggests circulation, elongation, deformation, or flow-through behavior, Toroidal Gate
becomes the appropriate next instrument.

4. Toroidal Gate

Sphere-to-Torus Transition Model
Toroidal Gate is the fourth instrument in the suite. Its role is to test shape transition.

The original concept begins with a spherical nested structure but allows the possibility that the
geometry may transition toward a toroidal form. This is especially relevant to the intuition of
“water moving through water,” where circulation, flow, shear, or field gradients may alter the
structure from a closed sphere into a flow-mediated torus.



Toroidal Gate asks:

Can a stable or metastable spherical structure transition toward toroidal geometry under
flow, shear, rotation, pressure gradients, or field effects?

This instrument marks the first explicit introduction of external flow and shape change.
AquaVesica assumes still water. Toroidal Gate does not. It may include flow velocity, shear
gradients, circulation strength, rotational forcing, boundary deformation, toroidal stability, and
flow-through geometry.

Toroidal Gate belongs to the Classical Domain when it models hydrodynamic deformation and
to the Interfacial Domain when boundary assumptions alter deformation pathways.

Its outputs should include:

e deformation pathway

o toroidal tendency

e circulation strength

e shear response

o flow-through viability

e shape-transition threshold

e loss of spherical validity

e Dbreakup or fragmentation risk

Toroidal Gate must be careful not to treat the torus as a desired outcome. The question is not
whether the model can be forced into a torus visually. The question is whether the equations,
constraints, and deformation logic support a sphere-to-torus transition under explicit
assumptions.

Transition to Memory Field
Toroidal Gate justifies Memory Field only if the model identifies a stable, metastable, or
bounded geometry that could plausibly act as a medium for pattern persistence. If the structure

collapses, fragments, or becomes turbulent beyond usable definition, then later pattern-transfer
modeling lacks a stable substrate.

S. Memory Field

Water-Pattern Transfer Hypothesis Model

Memory Field is the fifth instrument in the suite. Its role is to explore pattern persistence under
explicitly speculative assumptions.



This instrument addresses the controversial literature around water-memory, electromagnetic
signal claims, and field-pattern transfer. These claims are not treated as established mechanisms.
They enter the suite only after the structure has passed through the prior physical and boundary
constraints.

Memory Field asks:

Can structured aqueous boundaries preserve, degrade, or transmit modeled field-pattern
signatures differently from ordinary bulk water under explicit speculative assumptions?

The instrument belongs to the transition between the Interfacial Domain and the Speculative
Coherence Domain. It should model pattern persistence as a hypothetical signal behavior, not as
proof of genetic memory, DNA transduction, or biological reconstruction.

Memory Field may include:

e input pattern definition

o field-pattern decay

e boundary-noise index

e pattern retention proxy

o signal degradation

e comparison with bulk-water baseline
e structured-boundary sensitivity

e environmental perturbation

e replication warning

e speculative status flag

The instrument must include methodological warnings. It should state that water-memory and
DNA-transduction claims remain controversial and non-consensus. The model can explore
whether certain boundary conditions reduce signal degradation in a hypothetical system, but it
cannot validate claims that water stores biological information.

Memory Field should also inherit viability conditions from earlier instruments. A pattern-
persistence model cannot be meaningfully applied to a geometry that has already collapsed or
fragmented.

Transition to Coherence Corridor

Memory Field justifies Coherence Corridor only if a configuration shows bounded pattern
persistence under explicit assumptions and remains physically viable in earlier instruments. If
pattern behavior degrades immediately, depends on invalid boundary assumptions, or requires
unsupported transmission claims, then Coherence Corridor should not treat the configuration as
coherence-favorable.



6. Coherence Corridor

Minimal-Dissipation / Objective-Reduction Pathway Visualizer

Coherence Corridor is the final instrument in the suite. Its role is to explore speculative
coherence-pathway conditions after all earlier constraints have been applied.

The instrument synthesizes outputs from AquaVesica, Interface Forge, Cavity Atlas, Toroidal
Gate, and Memory Field. It asks whether any viable configuration produces reduced boundary
noise, reduced dissipation, or low-interaction model states that could justify further theoretical
review.

Coherence Corridor asks:

Could a structured-water shell and low-density core create conditions favorable to reduced
dissipation, low boundary noise, or coherence-pathway modeling?

This instrument belongs to the Speculative Coherence Domain. It must not claim that objective
reduction occurs. It must not claim that aqueous cavities enable quantum signaling. It must not
claim that structured water produces consciousness, computation, or biological memory. Its
purpose is narrower: to identify whether the modeled system produces conditions that are more
coherence-favorable than ordinary bulk water under explicit assumptions.

Possible outputs include:

e boundary-noise index

o dissipation proxy

e decoherence vulnerability

o shielding proxy

e low-interaction score

o coherence-favorable flag

e speculative-positive warning

o validation requirement

o failure inheritance from earlier tools

The most important rule for Coherence Corridor is dependency. It cannot produce a meaningful
positive result if earlier tools fail. If AquaVesica returns collapse, Interface Forge returns invalid
boundary assumptions, Toroidal Gate returns fragmentation, or Memory Field returns immediate
pattern degradation, then Coherence Corridor must inherit those failures.

Coherence Corridor therefore functions not as a proof engine, but as a final conditional synthesis.
It answers only this:

If the prior models remain viable, do the resulting conditions justify further speculative
coherence modeling?



Suite-Wide Dependency Logic

The suite operates as a dependency chain. Each instrument inherits constraints from the prior
instruments.

AquaVesica establishes whether the cavity persists.
Interface Forge establishes whether boundary modification is plausible as a modeled assumption.

Cavity Atlas establishes whether the structure resembles known cavity behavior or departs from
it.

Toroidal Gate establishes whether deformation or toroidal transition is plausible under added
conditions.

Memory Field establishes whether pattern persistence can be modeled without assuming non-
consensus claims as facts.

Coherence Corridor establishes whether viable configurations justify speculative reduced-
dissipation or coherence-pathway review.

The dependency logic can be summarized as:
No later instrument may treat a failed earlier configuration as viable.
This rule protects the suite from confirmation bias. It also makes failure scientifically useful. A

failed configuration does not end the research area. It identifies where the hypothesis must
narrow, revise, or stop.

Suite-Wide Interface Logic

All instruments should share a common Stella Nova research-instrument interface.
Each instrument should include:

e research-area header

¢ instrument name

e technical subtitle

o methodological layer bar
e input/control panel



o central visualizer

e output/status panel

e equation or method panel

e warning panel

e annotation/comment panel

o link to master paper

e link to previous and next instrument

Each instrument should use the same interpretive vocabulary:

o Stable

e Metastable

e Oscillatory

e Collapsing

o Fragmenting

e Geometry Invalid

e Boundary-Dependent
e Speculative-Positive
o Unsupported

Each instrument should also make its exclusions visible. Users should always know what the
instrument does not model.

Suite-Wide Comment and Review Logic

Because the suite is speculative, it should be designed for critique. The research-area
introduction page and individual instrument pages should include structured comment systems.

Comments should be organized by category:

e Source Recommendation
e Mathematical Correction
e Model Assumption

o Experimental Suggestion
e Theoretical Objection

o Interface Suggestion

e General Comment

Each instrument should capture the active parameter state when a user submits a comment. This
allows critique to be tied to a specific model configuration rather than remaining general.



The comment system is not a social discussion feature. It is a research annotation mechanism.
Comments may identify incorrect assumptions, propose better sources, challenge equations,
suggest experimental designs, or point to failure modes.

Summary

The research suite architecture is designed to preserve both imagination and discipline. It allows
unusual hypotheses about water, cavities, structured boundaries, and coherence to be explored,
but only through a staged sequence of constraints.

AquaVesica asks whether the cavity survives.

Interface Forge asks whether the boundary matters.

Cavity Atlas asks what known phenomena constrain the structure.

Toroidal Gate asks whether the shape changes under added conditions.

Memory Field asks whether pattern persistence can be modeled.

Coherence Corridor asks whether a viable system justifies speculative coherence review.

The architecture’s central rule remains:

Later stages are only justified if earlier stages remain physically viable.

VII. Shared Classification System

The Structured Water, Cavitation, and Coherence Models suite requires a shared classification
system so that outputs remain consistent across instruments. Each tool examines a different stage
of the hypothesis, but the results must remain comparable. A “stable” result in AquaVesica
should not mean something entirely different from a “stable” result in Toroidal Gate. A
“speculative-positive” output in Coherence Corridor should not be confused with classical proof.

The classification system therefore defines the vocabulary used across the suite. Each label
identifies a model state, not an empirical conclusion. The labels describe what the model

produced under selected assumptions.

This section defines the shared output classes, their methodological meaning, and their
interpretation limits.

1. Stable



Definition:
A modeled structure is classified as stable when it persists under selected assumptions without
collapse, runaway expansion, invalid geometry, unbounded oscillation, or numerical failure.

In AquaVesica, stable means the bubble radius remains within a narrow tolerance of its initial
value over the simulation window. The current working threshold is:

[
\frac{|R(t {max})-R 0|} {R 0} <0.05

]

with no failure flags.

In later instruments, stable means the modeled structure remains bounded and physically
interpretable under that instrument’s governing assumptions.

Interpretation:
Stable does not mean experimentally proven. It means the model did not identify a failure state
under the selected parameters.

Allowed statement:
The selected configuration is stable within the AquaVesica vl spherical bubble dynamics model.

Avoided statement:
The selected configuration proves that the proposed water-void structure is physically real.

2. Metastable

Definition:
A modeled structure is classified as metastable when it persists temporarily but shows drift,
deformation, damping, pressure sensitivity, or vulnerability to perturbation.

In AquaVesica, metastable may mean the radius changes more than the stable threshold but
remains within a bounded range and does not collapse or expand beyond failure limits. The
working threshold is:

[
0.05 \leq \frac{|R(t_{max})-R 0|} {R 0} <0.25

]

with no collapse or runaway flags.

Interpretation:
Metastable is one of the most important outcomes in the suite. It identifies configurations that



may justify further modeling but should not be treated as robust. A metastable result may be
highly sensitive to boundary conditions, depth, radius, temperature, or model assumptions.

Allowed statement:
The configuration remains metastable over the modeled time window and may justify boundary
sensitivity testing.

Avoided statement:
The configuration is stable enough for technological application.

3. Oscillatory

Definition:
A modeled structure is classified as oscillatory when it undergoes repeated bounded expansion
and contraction without immediate collapse or runaway expansion.

In AquaVesica, oscillation is detected by local maxima and minima in:

[
R(®)

]

and sign changes in:

[
\dot{R}

]

A bounded oscillatory configuration may remain viable for further analysis, especially if the
oscillation amplitude decays or remains within defined limits.

Interpretation:

Oscillatory behavior is not automatically failure. Bubble oscillation is expected in many cavity
dynamics contexts. The key distinction is whether the oscillation remains bounded or becomes
runaway.

Allowed statement:
The selected configuration produces bounded radial oscillations over the modeled time window.

Avoided statement:
The oscillation demonstrates coherence or information storage.



4. Runaway Oscillation

Definition:
Runaway oscillation occurs when repeated expansion and contraction increase in amplitude and
approach collapse, fragmentation, or expansion thresholds.

This classification indicates that the system is dynamically unstable even if full collapse has not
yet occurred within the simulation window.

Interpretation:
Runaway oscillation is a failure or near-failure state. It indicates that the configuration should not
be advanced to later speculative instruments without modification.

Allowed statement:
The selected parameters produce increasing oscillation amplitude and should be treated as
dynamically unstable.

Avoided statement:
The oscillation suggests an emergent coherent state.

5. Collapsing

Definition:
A modeled structure is classified as collapsing when the core radius falls below the collapse
threshold or trends sharply toward collapse within the simulation window.

In AquaVesica, the working collapse threshold is:

[
R \leq R_{collapse}

]

where:

[
R _{collapse} =0.05R 0

]

or:

[
R\leq 1 \times 10"{-9}\ m

]



whichever threshold is reached first.

Interpretation:

Collapse is a hard failure for the selected configuration. A collapsing configuration cannot be
treated as a viable substrate for boundary modification, pattern persistence, or coherence-
pathway speculation unless the parameters are changed and viability is restored.

Allowed statement:
The selected configuration collapses under the model’s pressure and boundary conditions.

Avoided statement:
The collapse may still hide a coherence effect.

6. Fragmenting

Definition:

Fragmenting means the structure is no longer well represented as a single coherent cavity, shell,
or geometry. In AquaVesica v1, fragmentation is not directly simulated through full nonspherical
dynamics, but fragmentation risk may be flagged when radial velocity, acceleration, conceptual
radius, or instability thresholds suggest the spherical model is insufficient.

Interpretation:
Fragmenting is a model-boundary warning. It means the current instrument may no longer be
adequate and a more complex model may be required.

Allowed statement:
The model flags fragmentation risk, suggesting that spherical symmetry may no longer be an
adequate assumption.

Avoided statement:
The fragmentation indicates a toroidal transition.

Fragmentation and toroidal transition must remain distinct. Toroidal Gate may later examine
deformation pathways, but AquaVesica cannot infer a torus from fragmentation risk alone.

7. Geometry Invalid

Definition:
Geometry Invalid means the selected parameters violate the basic geometric constraints of the
model.



Examples include:

[
R\leq 0

]

or core radius beyond the allowed range without Expert Conceptual Range enabled, or any future
shell condition in which shell thickness exceeds available radius.

In AquaVesica vl, shell thickness is not yet active, but the classification is included for suite-
wide consistency.

Interpretation:
Geometry Invalid is not a physical result. It is a model configuration error or invalid assumption
state. The instrument should stop interpreting the configuration as viable.

Allowed statement:
The selected parameters violate the geometric assumptions of the model.

Avoided statement:
The model found an exotic geometry.

8. Invalid Material Parameter

Definition:
Invalid Material Parameter means the selected boundary or expert coefficients produce
physically invalid material terms.

In AquaVesica vl, this includes:

[
\sigma_{eff} \leq 0

]

or:

[
\mu_ {eff} \leq 0

]

where:



[
\sigma_{eff}

]

1s effective surface tension and:

[
\mu_ {eff}

]

is effective dynamic viscosity.

Interpretation:

This classification is especially important in Expert Mode and Stress Range testing. Negative

effective surface tension or viscosity should not be silently interpreted as an unusual but valid
state. It must be flagged as invalid unless a future model explicitly defines a different physical
interpretation.

Allowed statement:
The selected structured-boundary coefficients produce invalid effective material parameters.

Avoided statement:
Negative effective viscosity indicates a new boundary phenomenon.

9. Numerical Instability

Definition:
Numerical Instability means the solver cannot produce a valid trajectory under the selected
parameters and time-step settings.

Possible causes include extreme radius collapse, excessive acceleration, invalid pressure terms,
overly large time step, invalid material parameters, or discontinuities introduced by expert
settings.

Interpretation:

Numerical Instability is not evidence for or against the physical hypothesis by itself. It indicates
that the computational model failed under the selected conditions. The result may require smaller
time steps, a different solver, reduced parameter extremes, or a more appropriate model.

Allowed statement:
The numerical solver failed under the selected parameter conditions.

Avoided statement:
The numerical instability suggests exotic physics.



10. Energy-Prohibitive

Definition:
Energy-Prohibitive means a configuration can only be maintained by an input level that exceeds
the instrument’s defined energy or stabilization threshold.

In AquaVesica vl, this classification remains disabled because shell-stabilization pressure and
active stabilization energy are not yet modeled. It becomes more relevant in Interface Forge,
where acoustic, electromagnetic, or shell-stabilization terms may be introduced.

Interpretation:
Energy-Prohibitive means a configuration may be mathematically maintainable but physically or
experimentally implausible under the chosen assumptions.

Allowed statement:
The modeled structure requires stabilization beyond the instrument’s permitted energy threshold.

Avoided statement:
High energy requirement proves the concept is impossible in all forms.

11. Boundary-Dependent

Definition:
Boundary-Dependent means the model result changes meaningfully when structured-boundary
assumptions are enabled.

This classification may be applied when the plain-boundary model and the structured-boundary
model produce different stability classes, different collapse times, different oscillation behavior,
or different radius trajectories.

Interpretation:

Boundary-Dependent does not mean structured water is proven. It means the modeled result is
sensitive to boundary assumptions. This sensitivity may justify further investigation in Interface
Forge.

Allowed statement:
The configuration is boundary-dependent because structured-boundary terms alter the radius
trajectory relative to the plain-boundary baseline.

Avoided statement:
The configuration proves the presence of structured water.



12. Improved Stability

Definition:
Improved Stability means the structured-boundary result is more stable than the plain-boundary
baseline under the same environmental and core conditions.

Examples include:

e collapse avoided

o collapse delayed

e oscillation amplitude reduced

e radius drift reduced

e transition from collapsing to metastable
e transition from metastable to stable

Interpretation:

Improved Stability is a comparative model result. It does not prove the real existence of the
structured-boundary mechanism. It indicates that, if the modeled boundary modification were
valid, it would improve the outcome.

Allowed statement:
The structured-boundary modification improves modeled stability relative to the plain-boundary
baseline.

Avoided statement:
Structured water stabilizes the cavity.

13. Increased Instability

Definition:
Increased Instability means the structured-boundary result worsens the model outcome relative to
the plain-boundary baseline.

Examples include:

e collapse occurs sooner

e oscillation amplitude increases

e runaway velocity appears

e invalid material parameters appear

o stable baseline becomes metastable or collapsing



Interpretation:
This result is just as important as Improved Stability. Boundary assumptions may degrade the
model. The suite must preserve this possibility.

Allowed statement:
The structured-boundary modification increases instability relative to the plain-boundary
baseline.

Avoided statement:
A failed structured-boundary result should be ignored because it does not support the hypothesis.

14. No Meaningful Difference

Definition:
No Meaningful Difference means the structured-boundary result does not materially alter the
baseline classification or trajectory.

This may occur when the structured-boundary coefficient is low, when (a) and (b) values are
modest, or when classical pressure terms dominate the system.

Interpretation:
This result may indicate that the boundary assumption is too weak, irrelevant under the selected
conditions, or overwhelmed by other physical terms.

Allowed statement:
The structured-boundary modification does not meaningfully change the modeled trajectory

under these parameters.

Avoided statement:
No meaningful difference disproves all structured-water hypotheses.

15. Speculative Limit Exceeded

Definition:
Speculative Limit Exceeded means user-selected settings move outside the calibrated or
interpretively safe range of the model.

Examples include:

o Stress Range enabled for (a) or (b)
e coefficients outside 0.00—1.00



e near-vacuum mode enabled

e conceptual radius range enabled

e pressure override beyond standard range

o future coherence parameters outside defined bounds

Interpretation:

This classification does not automatically invalidate the model state, but it warns that the result
depends on extrapolated assumptions. Such results may be useful for sensitivity testing, but they
should not be presented as calibrated physical predictions.

Allowed statement:
The selected configuration exceeds the standard interpretation range and should be treated as an
extrapolated sensitivity test.

Avoided statement:
Stress-range results reveal the true behavior of the system.

16. Speculative-Positive

Definition:
Speculative-Positive means a later-stage instrument identifies a configuration that may justify
further speculative modeling. It is not a proof state.

A configuration may be classified as Speculative-Positive only if earlier instruments do not
return hard failures such as collapse, invalid geometry, invalid material parameters, or numerical

instability.

In the suite-wide logic, Speculative-Positive requires:

1. Classical viability or metastability.

2. No invalid boundary assumptions.

3. No inherited hard failure from earlier instruments.

4. Explicit speculative warning.

5. Recommendation for further validation.
Interpretation:

Speculative-Positive is a research continuation flag. It means the model has identified a region
worth further investigation, not a confirmed physical mechanism.

Allowed statement:
The configuration is speculative-positive because it remains viable under earlier constraints and
produces model conditions that justify further review.



Avoided statement:
The configuration confirms the coherence hypothesis.

17. Unsupported

Definition:
Unsupported means the selected parameters do not support the proposed structure or extension.

A result may be Unsupported if the configuration collapses, fails boundary checks, produces no
meaningful structured-boundary effect, exceeds interpretive limits, or depends entirely on
assumptions outside the instrument’s domain.

Interpretation:
Unsupported is not necessarily final rejection of the entire research suite. It is a rejection of a
selected parameter state or interpretive path.

Allowed statement:
The selected configuration is unsupported under the current model assumptions.

Avoided statement:
The broader research idea is impossible in all forms.

Classification Priority

When multiple states occur, the instrument should apply classification priority so that severe
failures are not hidden by less severe states.

The recommended priority order is:

Numerical Instability

Invalid Material Parameter
Geometry Invalid

Core Collapse

Runaway Expansion

Runaway Radial Velocity / Acceleration
Runaway Oscillation

Fragmenting / Fragmentation Risk
. Oscillatory

10. Metastable

11. Stable

12. Boundary-Dependent

00N U R W



13. Speculative Limit Exceeded
14. Speculative-Positive

Hard failures override interpretive positives.

For example, a configuration cannot be both Core Collapse and Speculative-Positive. It may be
classified as Core Collapse with an additional note that speculative settings were enabled, but the
primary classification remains collapse.

Classification Display Requirements

Each instrument should display classification in three levels.

1. Primary State

The main output label, such as:

o Stable

e Metastable

e Oscillatory

e Collapsing

e Geometry Invalid

2. Warning Tags

Secondary labels, such as:

High-Pressure Regime
Near-Vacuum Mode Enabled
Conceptual Radius Range
Stress Range Enabled
Boundary-Dependent
Numerical Resolution Warning

3. Interpretation Note

A short sentence explaining what the classification means.
Example:

Primary State: Metastable
Warning Tags: Boundary-Dependent; High-Pressure Regime



Interpretation Note: The radius remains bounded over the simulation window, but the result
depends on structured-boundary assumptions and increased external pressure sensitivity.

Classification Use in the Interface

The visual interface should use classification labels consistently.

Stable states may show a calm sphere and bounded trajectory.

Metastable states may show mild drift or damped oscillation.

Oscillatory states may show restrained rhythmic motion.

Collapsing states may show inward contraction.

Fragmenting states may show boundary distortion or partial breakup.
Geometry Invalid states may show a crosshatched or faded object.

Numerical Instability should stop the animation and display a solver warning.

Speculative Limit Exceeded should add a caution badge but should not visually exaggerate the
result.

The visual language should remain restrained. The classification system is not meant to
dramatize the model. It is meant to make the model interpretable.

Classification Use in the Master Paper

The master paper should use these labels as technical terms. Each should be capitalized when
referring to a formal model state.

Examples:

e The selected configuration returned Core Collapse.

e Structured Boundary Mode produced Improved Stability relative to the plain-boundary
baseline.

e The result was Boundary-Dependent but remained Metastable.

e Near-Vacuum Mode triggered Speculative Limit Exceeded.



This convention helps readers distinguish formal model outputs from ordinary prose.

Summary

The shared classification system gives the research suite a common language. It ensures that
each instrument reports outputs in a way that is comparable, interpretable, and methodologically
constrained.

The most important principle is that classification states are model outputs, not empirical proof.
Stable means stable within the model. Boundary-Dependent means sensitive to a modeled
boundary assumption. Speculative-Positive means worthy of further investigation, not
confirmed.

This system allows the suite to do what it is designed to do: test where the hypothesis persists,
identify where it fails, and prevent speculative interpretation from outrunning model viability.

VIII. AquaVesica: First Instrument
Specification

AquaVesica is the first research instrument in the Structured Water, Cavitation, and Coherence
Models suite. Its purpose is to test the first and most conservative question in the framework:
whether a spherical low-density core can persist in water under selected environmental and
boundary conditions.

The instrument is not designed to model propulsion, communication, coherence, memory
transfer, objective reduction, or technological application. It is designed to model cavity
persistence. If a spherical core cannot remain stable, metastable, or bounded under classical
conditions, then later instruments in the suite cannot responsibly treat that configuration as a
viable substrate for boundary modification, pattern persistence, or coherence-pathway
speculation.

AquaVesica therefore functions as the suite’s first viability gate.

1. Instrument Purpose

AquaVesica models a spherical gas/vapor bubble in still water using a Rayleigh—Plesset-type
spherical bubble dynamics equation. The instrument calculates the time evolution of the bubble
radius over a short simulation window and classifies the resulting trajectory as Stable,
Metastable, Oscillatory, Collapsing, Fragmenting, Geometry Invalid, or Numerically Unstable.



The initial geometry is intentionally simple. The sphere is selected because it allows the first
model to remain mathematically and visually tractable. A spherical bubble model provides a
disciplined starting point before later instruments introduce more complex features such as
structured-shell pressure terms, salinity, ionic effects, external flow, cavitation analog
comparison, toroidal deformation, or speculative coherence modeling.

AquaVesica begins with a plain water boundary and an air/water-vapor core. Structured-
boundary assumptions are disabled by default and may be enabled only as a controlled boundary
modifier. Near-Vacuum Mode is also disabled by default and treated as an advanced speculative
extension.

The instrument asks:

Can a spherical gas/vapor core remain dynamically viable in water over a short simulation
window, and do structured-boundary modifications to effective surface tension and
viscosity alter that viability?

2. Model Identity

The AquaVesica interface must identify its governing model directly. The model should not be
hidden behind a visual animation or an unexplained stability score.

The instrument header should display:

Instrument: AquaVesica

Technical Subtitle: Nested Sphere Viability Model
Model Type: Spherical Bubble Dynamics
Governing Equation: Rayleigh—Plesset Equation
Primary Geometry: Sphere

Default Core: Air / Water-Vapor Mixture

Default Boundary: Plain Water Interface
Simulation Window: 0—10 ms

This explicit model identity is important because AquaVesica is equation-driven rather than
heuristic. User inputs do not feed an arbitrary stability score. They feed a dynamic bubble model.

The visual state of the sphere, the radius-time plot, and the output classification must remain
traceable to the governing equation and its parameters.

3. Standard Model Assumptions

AquaVesica vl uses the following standard assumptions:
The surrounding medium is simplified freshwater or pure water.

The water is still, except for radial motion induced by bubble expansion or contraction.



The bubble is spherical.

The bubble core contains an air/water-vapor mixture.

The boundary is a plain water interface unless Structured Boundary Mode is enabled.
The simulation window is 0—10 milliseconds.

The initial radial velocity is zero:

[
\dot{R} 0=0

]

Depth determines external far-field pressure.
Temperature determines water vapor pressure and dynamic viscosity.

Salinity, external flow, toroidal deformation, acoustic stabilization, electromagnetic stabilization,
shell-stabilization pressure, water-memory behavior, and coherence scoring are excluded from
AquaVesica vl.

These exclusions are deliberate. They preserve AquaVesica as the first Classical Domain
instrument rather than allowing later-stage assumptions to enter prematurely.

4. Environmental Inputs

AquaVesica uses depth as the primary environmental input in Standard Mode. Depth is intuitive
for users and directly maps onto external far-field pressure.

The depth range is:

[
0 \leq h \leq 1000\ m

]

External pressure is calculated as:

[
P {\infty} =P {atm} +\rho gh

]

where:



[
P_{\infty}

]

is far-field pressure,

[
P {atm}

]

1s atmospheric pressure,

\rho
]

is water density,

[
g
]

is gravitational acceleration,

and:

[
h

]
is depth.

The default constants are:

[
P {atm} = 101325\ Pa

]

[
\rho = 1000\ kg/m"3

]

[
g =9.80665\ m/s"2

]



The interface should display the calculated pressure in pascals, kilopascals, and atmospheres.

Temperature is also included in Standard Mode because it affects both vapor pressure and
viscosity. The temperature range is:

[
0Mcirc C \leq T \leq 40™\circ C

]

with a default value of:

[
T =20Mcirc C

]

Temperature affects:

[
P v(T)

]

the water vapor pressure term, and:

[
\mu(T)

]

the dynamic viscosity term.

Surface tension may also be temperature-adjusted:

[
\sigma(T)

]

Density remains fixed in AquaVesica vl unless a future expert option introduces temperature-
dependent density.

No salinity control is included in AquaVesica v1. Salinity is reserved for Interface Forge because

it affects ionic environment, surface tension, viscosity, charge behavior, and structured-water
assumptions.

5. Core Inputs

The standard core radius range is:



[
I\\mu m \leq R_0\leq 10\ cm

]

This range supports microbubble, small laboratory bubble, and large laboratory bubble modeling
while keeping the instrument within a conservative spherical bubble dynamics regime.

Expert Mode may unlock a conceptual radius range up to:

[
R 0=1\m

]

Values above 10 cm must trigger a warning;:

CONCEPTUAL RADIUS RANGE ENABLED
Core radii above 10 cm may exceed the reliable assumptions of the spherical bubble dynamics
model. Results should be interpreted as conceptual, not calibrated laboratory predictions.

The default core contents are an air/water-vapor mixture. This prevents the model from
beginning with an idealized empty cavity or pure vacuum. The internal pressure model includes
water vapor pressure and a radius-dependent non-condensable gas term.

Expert Mode may allow alternative core contents:

e Air/ Vapor Mixture
e Air-Only
e Vapor-Dominant

These options should be treated as sensitivity tests rather than definitive physical states.

Near-Vacuum Mode is disabled by default. When enabled, internal pressure is reduced beyond
the ordinary air/vapor model and collapse sensitivity increases. This mode belongs to the outer
boundary of the AquaVesica hypothesis space and must be labeled speculative.

6. Boundary Inputs

AquaVesica begins with a plain water boundary. In this mode, the model uses ordinary surface
tension and viscosity terms:

[
\sigma(T)

]

and:



[
\mu(T)

]

Structured Boundary Mode is disabled by default. When enabled, the user sees a simple control:

Structured Boundary Strength
0-100%

Internally, this maps to:

[
S = \frac{\text{Boundary Strength} } {100}

]

where:

[
S\in [0,1]

]

In AquaVesica v1, Structured Boundary Mode modifies only effective surface tension and
effective viscosity:

[
\sigma_{eff} = \sigma(T)(1 + aS)

]

[
\mu_{eff} =\mu(T)(1 + bS)

]

where:

[

a

]

is the surface tension response coefficient,

and:

[
b

]



is the viscosity response coefficient.

The default expert values are:

[
a=0.25

]

[
b=0.25

]

These are provisional calibration values and should not be presented as empirical constants.

Expert Mode exposes (a) and (b). Their default range is:

[
0.00 \leq a \leq 1.00

]

[
0.00 \leq b \leq 1.00

]

An “Unlock Stress Range” toggle may expand the ranges to:

[
-1.00 \leq a \leq 3.00

]

[
-1.00 \leq b \leq 3.00

]

Stress Range must trigger a visible warning because values outside the default range are
extrapolated sensitivity-test assumptions.

If Structured Boundary Mode produces:

[
\sigma_{eff} \leq O

]

or:



[
\mu_{eff} \leq 0

]

the model must return:
INVALID MATERIAL PARAMETER

AquaVesica vl does not include shell-stabilization pressure. The term:

[
P_{shell} = ¢S \cdot f(R,\delta,E)

]

may be shown as a disabled future term in the method panel, but it must not be included in the v1
calculation. Shell-stabilization pressure belongs to Interface Forge.

7. Governing Equation

AquaVesica uses a Rayleigh—Plesset-type equation:

[
\rho \left( R \ddot{R} +

\frac{3}{2}\dot{R}"{2} \right)

P B(R,T)-P_{infty}

e \frac{2\sigma *}{R}
e \frac{4\mu * \dot{R}}{R}
]

where:

[
R

]

1s bubble radius,

[
\dot{R}

]



is radial wall velocity,

[
\ddot{R}

]

is radial wall acceleration,

\rho
]

is liquid density,

[
P B(R,T)

]

is internal bubble pressure,

[
P {\infty}

]

is far-field pressure,

[

\sigma_*

]

is the active surface tension term,

and:

[

\mu_*

]

is the active viscosity term.

For the plain boundary condition:

[
\sigma_* =\sigma(T)

]



[

\mu_* =\mu(T)

]

For Structured Boundary Mode:

[
\sigma_* =\sigma_{eff}

]
[

\mu_* =\mu_{eff}

]

The equation may be solved explicitly for radial acceleration:

|
\ddot{R}

\frac{1} {\rho R}
\left[
P B(R,T) - P {\infty}

e \frac{2\sigma *}{R}
e \frac{4\mu_ * \dot{R}}{R}
\right]

\frac {3} {2}\frac \dot{R}* {2} } {R}
]

The numerical solver integrates:

[
\frac {dR} {dt} = \dot{R}

]

and:

[
\frac {d\dot {R} } {dt} = \ddot{R}

]

over the simulation window.



8. Internal Pressure Model
The default internal bubble pressure is:

[
P B(R,T)=P_v(T)+P_{g0}\left(\frac{R 0} {R}\right)"{3\kappa}

]

where:

[
P v(T)

]

is water vapor pressure,

[
ﬁ’_{gO}

is initial non-condensable gas pressure,

|_|W|—|
S

1s initial radius,

[
R

]

is current radius,

and:

[
\kappa

]

is the polytropic exponent.

The default value is:



[
\kappa = 1.4

]

representing an airlike adiabatic approximation.

For initial mechanical balance, AquaVesica may calculate:

[
P {g0} =P {\infty} + \frac{2\sigma(T)} {R 0} - P_v(T)

]

If this produces:

[
P {g0} \leq 0
]

the instrument must flag:
INVALID INITIAL GAS PRESSURE

Near-Vacuum Mode reduces internal pressure by a factor:

[
P B"{vac} =\etaP B

]

with a suggested default:

[
\eta = 0.05

]
This mode is speculative and increases collapse sensitivity.
9. Simulation Window and Solver Behavior

AquaVesica vl uses a standard simulation window of:

[
O\text{—} 10\ ms

]

The primary dynamic output is:



[
R(®)

]

bubble radius over time.
The model should also compute:

o radial velocity over time

o radial acceleration over time

e minimum radius

e maximum radius

o final radius

e collapse time, if collapse occurs
e oscillation count

o peak radial velocity

e peak radial acceleration

A browser implementation may use a fourth-order Runge-Kutta method or an adaptive Runge-
Kutta method. If a fixed time step is used, a starting value of:

[
\Delta t =1 \times 10"{-6}\'s

]

is recommended, producing 10,000 steps over the 10 ms simulation window.

If selected conditions produce large accelerations or rapid collapse, the solver should issue:
NUMERICAL RESOLUTION WARNING

If the solver cannot produce a valid trajectory, it should return:

NUMERICAL INSTABILITY

Numerical instability should not be interpreted as evidence for exotic behavior. It indicates a
computational failure or an unsuitable parameter state.

10. Failure Thresholds

AquaVesica classifies failure from the radius trajectory and parameter constraints.

Core collapse occurs when:



[
R\leq R_{collapse}

]

with:

[
R _{collapse} =0.05R 0

]

or:

[
R\leq 1 \times 10" {-9}\ m

]

Runaway expansion occurs when:

[
R\geq SR 0

]

Runaway radial velocity occurs when:

[
\dot{R}| > 100\ m/s

]

Runaway radial acceleration occurs when:

[
N\ddot{R}|> 1 \times 107\ m/s"2

]

Geometry Invalid occurs if the radius becomes non-positive or if expert-locked values are used
without the required mode being enabled.

Fragmentation Risk may be flagged when radius, velocity, acceleration, or conceptual-scale
behavior suggests that spherical symmetry may no longer be adequate. AquaVesica vl does not

fully simulate nonspherical fragmentation.

These thresholds should be treated as provisional and revision-ready. They define v1 behavior
but may be refined as the model matures.

11. Classification Behavior



AquaVesica’s classification is trajectory-based.

A configuration is Stable if the radius remains within a narrow tolerance of its initial value and
no failure flags occur.

A configuration is Metastable if the radius remains bounded but shows moderate drift or damped
motion.

A configuration is Oscillatory if it shows repeated bounded expansion and contraction.

A configuration is Collapsing if the radius reaches the collapse threshold.

A configuration is Fragmenting if the model flags behavior suggesting loss of spherical validity.
A configuration is Geometry Invalid if parameter constraints are violated.

A configuration is Numerically Unstable if the solver fails.

When multiple states are present, hard failure states override interpretive positives. For example,
a near-vacuum configuration cannot be Speculative-Positive if it also collapses.

The classification priority is:

Numerical Instability
Invalid Material Parameter
Geometry Invalid

Core Collapse

Runaway Expansion
Runaway Velocity or Acceleration
Runaway Oscillation
Fragmentation Risk

. Oscillatory

10. Metastable

11. Stable

00N L kW

12. Baseline and Structured-Boundary Comparison

When Structured Boundary Mode is disabled, AquaVesica runs only the plain-boundary
trajectory.

When Structured Boundary Mode is enabled, AquaVesica must run two trajectories:

1. Plain-boundary baseline.
2. Structured-boundary adjusted model.

The output panel should compare:



o Dbaseline classification
e structured-boundary classification
e minimum radius difference
e maximum radius difference
e collapse time difference
o oscillation count difference
o overall stability change
The comparison labels should include:

Improved Stability
The structured-boundary model improves the trajectory relative to baseline.

No Meaningful Difference
The structured-boundary model does not materially alter the result.

Increased Instability
The structured-boundary model worsens the trajectory relative to baseline.

Invalid Boundary Assumption
The structured-boundary model produces invalid material parameters or numerical failure.

This comparison is central to the suite. It prevents structured-boundary assumptions from being
treated as automatically beneficial.

13. Interface Layout
AquaVesica should use a three-column research-instrument layout.
The left panel contains controls.
The central panel contains the animated spherical cross-section.
The right panel contains output classification, calculated values, and warnings.
Below the main grid, the page should include:

e equation/method panel

e radius-time plot

e annotation/research notes panel
The visual interface should include a methodological layer bar:
Layer 1: Classical — Active

Layer 2: Boundary — Optional
Layer 3: Coherence — Locked



This communicates that AquaVesica is primarily a Classical Domain instrument, with limited
optional Interfacial Domain modification.

14. Visualizer Behavior

The central visualizer should show a restrained animated cross-section of the sphere. It should
not dramatize the model or imply more certainty than the equations support.

The default view should include:
o external water field
e bubble boundary
e gas/vapor core
o radius marker
e pressure indication

e current radius label

If Structured Boundary Mode is enabled, the visualizer should show both the plain-boundary
baseline and structured-boundary adjusted result in a restrained way.

If Near-Vacuum Mode is enabled, the visualizer should display a speculative-mode warning.
Failure states should be visible but not sensationalized:

Collapse should show inward contraction.

Oscillation should show bounded pulsing.

Fragmentation Risk should show subtle boundary distortion.

Geometry Invalid should show a faded or crosshatched sphere.

Numerical Instability should stop the animation and display a solver warning.

Failure is a valid output and must not be hidden.

15. Output Panel

The output panel should display:

e primary state classification
e warning tags

e interpretation note

e depth

e calculated pressure



e temperature

e vapor pressure

e viscosity

e surface tension

e internal pressure

e core radius

e simulation duration

o final radius

e minimum radius

e maximum radius

e collapse time if any

e oscillation count

e active boundary mode
e structured-boundary parameters when enabled

If expert settings are active, the output panel should display them clearly. This includes pressure
override, conceptual radius range, near-vacuum mode, stress range, and active (a) and (b) values.

16. Equation and Method Panel

The equation panel should be visible but visually secondary. Its purpose is to keep the model
auditable without overwhelming the page.

The panel should show:

e active governing equation

e internal pressure model

o external pressure model

o structured-boundary terms when enabled
o disabled shell-stabilization pressure term
o model exclusions

The panel should clearly state:
AquaVesica uses a Rayleigh—Plesset-type spherical bubble dynamics model. Structured

Boundary Mode modifies effective surface tension and viscosity only. Shell-stabilization
pressure is disabled until Interface Forge.

17. Annotation and Research Notes

AquaVesica should include a structured annotation panel so that users can submit comments tied
to exact model states.

Annotation categories should include:



e Parameter Observation
e Model Failure

e Equation Concern

e Source Suggestion

o Interface Issue

o Experimental Idea

e General Note

The annotation system should automatically capture:

e tool version

e depth
e temperature
e radius

e core contents

e boundary mode

e structured boundary strength
+ (@

e (b)

e near-vacuum status

e pressure override status

o simulation classification

e active warnings

This ensures that critique is tied to specific parameter states rather than general impressions.

18. Exclusions and Boundaries

AquaVesica vl excludes several features intentionally.

It does not model salinity.

It does not model ionic charge behavior.

It does not model external flow.

It does not model toroidal deformation.

It does not model acoustic or electromagnetic stabilization.
It does not model shell-stabilization pressure.

It does not model water-memory effects.

It does not model coherence pathways.

It does not model objective-reduction behavior.

These exclusions preserve the staged architecture of the suite. AquaVesica asks only whether the
spherical cavity persists and whether a limited structured-boundary modifier changes that result.

19. Summary



AquaVesica is the first formal gate in the Water-Void Boundary framework. It translates the
initial speculative image of a low-density core within water into a constrained spherical bubble
dynamics problem. By beginning with a Rayleigh—Plesset-type model, the instrument forces the
broader hypothesis to pass through classical viability before entering boundary-layer or
speculative coherence territory.

The instrument’s value lies equally in its positive and negative outputs. A Stable or Metastable
result may justify further modeling. An Oscillatory result may suggest dynamic behavior worth
comparing against cavitation analogs. A Collapsing or Invalid result constrains the hypothesis
and may halt the viability chain for that configuration.

AquaVesica is therefore not a proof engine. It is a disciplined first test.

IX. AquaVesica Governing Equation and
Calculation Engine

AquaVesica is an equation-driven instrument. Its visual output, stability classification, and
warning states are derived from a simplified spherical bubble dynamics model rather than from a
purely illustrative or heuristic framework. The purpose of the calculation engine is to translate
user-selected environmental, core, and boundary parameters into a time-dependent bubble-radius
trajectory.

The governing question is:

How does the radius of a spherical gas/vapor core evolve over a short time interval when
submerged in water under selected pressure, temperature, and boundary conditions?

The answer is represented by:

[
R(t)

]

where:

[
R

]

1s the bubble radius and:



is time.

AquaVesica treats the radius as a dynamic variable. The modeled structure is not simply drawn
as a sphere and then assigned a stability label. Instead, the instrument calculates whether the
sphere remains bounded, oscillates, collapses, expands, or becomes invalid over the simulation
window. The animated visualizer and the radius-time plot are therefore downstream of the
calculation engine.

This section defines the engine logic, equation structure, variable definitions, solver behavior,
parameter flow, and classification connection for AquaVesica v1.

1. Governing Model

AquaVesica uses a Rayleigh—Plesset-type spherical bubble dynamics model. This class of model
describes the radial motion of a spherical bubble in a surrounding liquid. It is appropriate for the
first instrument because AquaVesica begins with a single spherical gas/vapor core in still water.

The model is not a complete description of all cavity behavior. It does not fully capture
nonspherical collapse, turbulence, shock formation, fragmentation, flow-through behavior,
acoustic forcing, electromagnetic forcing, chemical boundary effects, or toroidal deformation.
Those limitations are important and are addressed in later instruments. For AquaVesica v1, the
Rayleigh—Plesset-type model provides a conservative and well-defined starting point.

The active governing equation is:

[
\rho \left( R \ddot{R} +

\frac{3}{2}\dot{R}"{2} \right)

P B(R,T)-P_ {\infty}

e \frac{2\sigma *}{R}
e \frac{4\mu_ * \dot{R}}{R}
]

This equation balances inertial motion of the surrounding liquid against pressure, surface tension,
and viscous damping terms.

The left side represents the inertial response of the liquid surrounding the bubble:



[
\tho \left( R \ddot{R} + \frac{3} {21\dot{R} {2} \right)

]

The right side represents the pressure and boundary forces acting on the bubble:

[
P B(R,T)-P_{infty}

e \frac{2\sigma *}{R}
e \frac{4\mu_* \dot{R}}{R}
]

The term:

[
P B(R,T)

]

is the internal bubble pressure.

The term:

[
P {\infty}

]

is the far-field pressure of the surrounding water.

The term:

[
\frac{2\sigma *}{R}

]

1s the surface tension contribution.

The term:

[
\frac{4\mu_* \dot{R}}{R}

]

is the viscous contribution.

The symbols:



[

\sigma_*

]

and:

[

\mu_*

]

are active boundary terms. In plain-boundary mode, they are ordinary temperature-dependent
surface tension and viscosity values. In Structured Boundary Mode, they are replaced by
effective values.

2. State Variables

The calculation engine treats the bubble radius and radial wall velocity as the two primary state
variables:

[
R(t)

]

and:

[
V(t) = \dot {R}(t)

]

The model then becomes a system of first-order differential equations:

[
\frac{dR} {dt} =V

]

[
\frac{dV} {dt} = \ddot{R}

]

Radial acceleration is calculated from the Rayleigh—Plesset expression:



|
\ddot{R}

\frac{1} {\rho R}
\left[
P B(R,T)-P_{\infty}

e \frac{2\sigma *}{R}
e \frac{4\mu * V}{R}
\right]

\frac{3} {2} \frac{V"2} {R}
]

This form allows the engine to step forward through time. At each time step, the model
calculates the current pressure balance, surface tension contribution, viscous damping
contribution, radial acceleration, radial velocity, and new radius.

The initial conditions are:

[
R(0)=R_0

]

[
V(0) =\dot{R} 0

]

In Standard Mode:

[
\dot{R} 0=0

]

Expert Mode may allow the user to adjust initial radial velocity within a limited range:

[
-10\ m/s \leq \dot{R} 0\leq 10\ m/s

]

This option should be treated as a sensitivity-test parameter, not a default assumption.



3. Environmental Pressure Calculation

In Standard Mode, AquaVesica calculates far-field pressure from depth.

The pressure model is:

[
P {\infty} =P {atm} +\rho gh

]

where:

[
P_{atm} = 101325\ Pa

]

[
\rho = 1000\ kg/m"3

]

[
g =9.80665\ m/s"2

]

and:

[
h

]

is depth in meters.
This creates a direct relationship between depth and external pressure. At the surface, far-field
pressure is approximately atmospheric pressure. As depth increases, hydrostatic pressure

increases linearly.

The interface should display pressure in multiple units:



and:

[

atm

]

This allows users to understand both the numerical calculation and the physical meaning of
depth.

Expert Mode may allow direct pressure override. When enabled, the interface must display:

PRESSURE OVERRIDE ENABLED
External pressure is being set directly. Depth is no longer the governing environmental pressure
input.

Pressure override is useful for sensitivity testing but should not be active by default.

4. Temperature-Dependent Terms

Temperature affects the internal and boundary behavior of the modeled bubble. AquaVesica vl
includes temperature as a Standard Mode input because even a simplified bubble model should
not treat vapor pressure and viscosity as constant across the full range of water temperatures.

The temperature range is:

[
0Mcirc C\leq T \leq 40™\circ C

]

with the default:

[
T =20MNcirc C

]

The engine requires empirical approximations or lookup functions for:

[
P v(T)

]

water vapor pressure,



[
\mu(T)

]
dynamic viscosity,

and:

[
\sigma(T)

]

surface tension.

In v1, water density remains fixed:

[
\tho = 1000\ kg/m"3

]

This is a simplification. Future versions may introduce temperature-dependent density, salinity-
dependent density, or other fluid-property refinements. AquaVesica vl keeps density fixed so
that the first instrument remains focused on radius evolution and boundary sensitivity.

The temperature functions should be documented in the method panel or version notes. If the
implementation uses lookup tables, polynomial approximations, or empirical formulas, those
sources should be cited in the final version of the master paper and implementation
documentation.

S. Internal Bubble Pressure
The internal pressure model combines water vapor pressure with a non-condensable gas term:

[
P B(R,T)=P_v(T)+P_{gO}\left(\frac{R 0} {R}\right)"{3\kappa}

]

This expression reflects the fact that as the bubble radius changes, the gas pressure inside the
bubble changes. When the bubble shrinks, gas pressure rises. When the bubble expands, gas
pressure falls.

The term:



[
P v(T)

]

is water vapor pressure at temperature:

[
T

]

The term:

[
i_{go}

is the initial non-condensable gas pressure.

The exponent:

[
\kappa

]

is the polytropic exponent.

AquaVesica vl uses:

[
\kappa = 1.4

]

as a default airlike adiabatic approximation.

The initial gas pressure can be selected so that the bubble begins in approximate mechanical
balance:

[
P {g0} =P {\infty} + \frac{2\sigma(T)}{R 0} - P_v(T)

]

This condition makes the initial pressure balance consistent with the selected radius, surface
tension, vapor pressure, and far-field pressure. It helps prevent the default model from beginning
with an artificial instantaneous collapse or expansion unless the user selects conditions that
produce such behavior.



If:

[
P {g0} \leq O

]

the engine must flag:
INVALID INITIAL GAS PRESSURE

This warning means that the selected radius, temperature, pressure, and surface tension
conditions do not support the calculated initial gas-pressure state in the model.

6. Plain Boundary Mode

In Plain Boundary Mode, AquaVesica uses ordinary temperature-dependent surface tension and
viscosity terms.

The active terms are:

[
\sigma_* =\sigma(T)

]
[

\mu_* =\mu(T)

]

The plain-boundary calculation is the baseline. It represents the Classical Domain trajectory
against which structured-boundary modifications are compared.

This baseline must always be available. Even when Structured Boundary Mode is enabled, the
plain-boundary trajectory should still be calculated so that the user can see whether the
structured-boundary assumption improves, worsens, or fails relative to the classical baseline.

The plain-boundary trajectory produces the first-order classification:

e Stable

e Metastable

e Oscillatory

e Collapsing

e Runaway Expansion
o Fragmentation Risk
e Geometry Invalid



e Numerical Instability

This result forms the first gate in the viability chain.

7. Structured Boundary Mode

Structured Boundary Mode is an optional boundary modifier. It is disabled by default.

When enabled, the model introduces a normalized boundary-strength value:

[
S\in [0,1]

]

where:

[
S =\frac{\text{Structured Boundary Strength}} {100}

]

AquaVesica vl modifies effective surface tension and effective viscosity:

[
\sigma_{eff} = \sigma(T)(1 + aS)

]

[
\mu_ {eff} =\mu(T)(1 + bS)

]

The active boundary terms become:

[
\sigma_* =\sigma_{eff}

]
[

\mu_* =\mu_{eff}
]

The coefficients:



define the sensitivity of surface tension and viscosity to the structured-boundary assumption.

The default values are:

[
a=0.25

]

[
b=0.25

]

These values are provisional. They are not empirical constants and should not be described as
measured structured-water properties. They are starting values for controlled sensitivity testing.

The default coefficient ranges are:

[
0.00 \leq a \leq 1.00

]

[
0.00 \leq b \leq 1.00

]

An expert Stress Range may allow:

[
-1.00 \leq a \leq 3.00

]
[

-1.00 \leq b \leq 3.00
]

Stress Range must trigger:



EXTRAPOLATION WARNING
Stress Range is enabled. Coefficient values outside 0.00—1.00 are sensitivity-test assumptions
and should not be interpreted as calibrated physical values.

If the effective material terms become invalid:

[
\sigma_{eff} \leq O

]
or:

[
\mu_ {eff} \leq 0

]

the engine must return:
INVALID MATERIAL PARAMETER

Structured Boundary Mode is not allowed to hide or reinterpret invalid terms as novel physical
behavior. Invalid material conditions must stop the calculation or override any positive
classification.

8. Near-Vacuum Mode

Near-Vacuum Mode is an advanced speculative option and is disabled by default.

The default AquaVesica core is an air/water-vapor mixture. This is important because a
gas/vapor bubble has internal pressure that resists external collapse. A true or near-vacuum
cavity would be far more sensitive to hydrostatic pressure and surface tension.

When Near-Vacuum Mode is enabled, AquaVesica reduces internal pressure by a factor:

[
P B*{vac} =\etaP B

]

where:

[
0.00 \leq \eta \leq 0.20

]



The suggested default is:

[
\eta = 0.05

]

This mode must display:

NEAR-VACUUM MODE ENABLED
Internal pressure has been reduced beyond the default air/vapor model. Collapse sensitivity is
increased. Results are speculative.

Near-Vacuum Mode should not be allowed to generate a speculative-positive result unless the
trajectory remains at least Metastable and no hard failure flags occur. If Near-Vacuum Mode
produces Core Collapse, that collapse remains the primary classification.

9. Disabled Shell-Stabilization Term

The broader research hypothesis includes the possibility that a structured interfacial shell could
exert a stabilizing effect beyond simple modification of surface tension and viscosity. However,
AquaVesica vl does not include this term in the active calculation.

The future shell-stabilization term may be represented as:

[
P_{shell} = cS \cdot f(R,\delta,E)

]

where:

[

C

]

is a shell response coefficient,

[
S

]

is structured boundary strength,



[—

1s radius,

[
\delta

]

1s shell thickness,

and:

[
E

]

is an elastic or energetic boundary parameter.

In AquaVesica v1, this term must remain disabled. It may be visible in the method panel as a
future Interface Forge term, but it cannot contribute to the v1 trajectory.

This separation protects AquaVesica from becoming too speculative too early. The first
instrument asks whether a bubble-like structure survives under classical terms and limited
boundary modification. Interface Forge will later ask whether an explicit structured shell can be
modeled.

10. Solver Workflow

The AquaVesica calculation engine should follow a clear workflow.
First, the instrument loads user inputs:

e depth

e temperature

e initial radius

e core contents

e boundary mode

e structured boundary strength
e coefficient values

e near-vacuum status

e pressure override status

e expert settings



e simulation duration
e initial radial velocity

Second, the engine converts all inputs into SI units.

Third, the engine validates ranges and checks whether expert-only settings have been properly
enabled.

Fourth, the engine calculates environmental terms:

[
P {\infty}

\sigma(T)
]

Fifth, it calculates the internal gas-pressure term:

[
;’_{gO}

Sixth, it determines active boundary values:

[

\sigma_*
]
[

\mu_*

]

Seventh, it integrates the radius trajectory over the simulation window.

Eighth, it calculates summary values:



o final radius

e minimum radius

e maximum radius

e percent radius change
o peak velocity

e peak acceleration

e collapse time

e oscillation count

Ninth, it evaluates failure thresholds.

Tenth, it assigns classification labels, warning tags, and interpretation notes.
Eleventh, it generates visual output and the radius-time plot.

Twelfth, it stores the parameter snapshot for annotation and reproducibility.

This workflow should be documented in implementation notes so that future versions remain
auditable.

11. Time Integration
The standard simulation window 1is:

[
0\leq t \leq 10\ ms

]

or:

[
0\leq t \leq 0.01\'s

]

A fixed-step Runge-Kutta method may be used for v1 implementation. A fourth-order Runge-
Kutta method is suitable for a first browser implementation if the step size is small enough and
failure thresholds are monitored carefully.

A suggested initial time step is:

[
\Delta t =1 \times 10" {-6}\'s

]



This produces 10,000 steps over the default 10 ms simulation.

If the solver detects rapid collapse, extreme acceleration, or large velocity changes, the
instrument should warn the user that the numerical resolution may be insufficient. Future
versions may use adaptive time stepping to improve accuracy near collapse events.

The solver should stop early if a hard failure occurs. For example, if the radius reaches the
collapse threshold at:

[
t=2.4\ms

]

the model should record collapse time and stop interpreting later values as physically
meaningful.

12. Trajectory Outputs
The primary trajectory output is:

[
R(t)

]

This should be plotted as Bubble Radius Over Time.
The plot should include:

e time on the x-axis

o radius on the y-axis

e initial radius reference line

e collapse threshold line

e Dbaseline curve

e structured-boundary curve if enabled
o failure marker if collapse occurs

In addition to the visual plot, AquaVesica should store numerical arrays:

l_llc—r —
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is radius,
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is radial velocity,

and:
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-

1s radial acceleration.

These arrays allow the instrument to calculate summary values, detect oscillations, identify
failure conditions, and preserve reproducibility.

13. Oscillation Detection



Oscillation detection requires more than visual inspection. The engine should detect local
maxima and minima in:

[
R(t)

]

and sign changes in:

[
V(b)

]

A bounded oscillatory state may be identified when the radius repeatedly expands and contracts
while remaining within failure thresholds.

A simple v1 approach is:

Count sign changes in radial velocity.

Identify local peaks and troughs in radius.

Measure whether oscillation amplitude remains bounded, damped, or increasing.
Classify bounded repeated motion as Oscillatory.

Classify increasing amplitude approaching failure thresholds as Runaway Oscillation.

M.

The oscillation count should be displayed in the output panel.
Oscillatory behavior should not automatically be interpreted as failure. In bubble dynamics,

oscillation is a natural outcome under many conditions. The key distinction is whether oscillation
remains bounded or becomes unstable.

14. Failure Threshold Evaluation

After or during integration, the engine evaluates hard failure thresholds.

Core Collapse is flagged when:

[
R \leq 0.05R 0

]

or:



[
R\leq I \times 10" {-9}\ m

]

Runaway Expansion is flagged when:

[
R\geq SR 0

]

Runaway Radial Velocity is flagged when:

[
V] > 100\ m/s

]

Runaway Radial Acceleration is flagged when:

[
|A| > 1 \times 107\ m/s"2

]

Geometry Invalid is flagged when:

[
R\leq 0

]

or when user-selected radius ranges violate the active mode constraints.

Invalid Material Parameter is flagged when:

[
\sigma_{eff} \leq 0

]

or:

[
\mu_ {eff} \leq 0

]

Numerical Instability is flagged when the solver produces invalid, undefined, infinite, or non-
physical values.



Fragmentation Risk may be flagged when velocity, acceleration, radius scale, or instability
suggests that the spherical assumption is no longer adequate. Fragmentation itself is not fully
simulated in AquaVesica v1.

Failure thresholds are intentionally visible. The instrument is not designed to maximize positive
results. It is designed to identify where the structure survives and where it fails.

15. Classification Assignment

Once trajectory and failure evaluation are complete, AquaVesica assigns a primary classification.
The priority order is:

Numerical Instability
Invalid Material Parameter
Geometry Invalid

Core Collapse

Runaway Expansion
Runaway Radial Velocity / Acceleration
Runaway Oscillation
Fragmentation Risk

. Oscillatory

10. Metastable

11. Stable

VN U AW~

Stable is assigned only if no hard failure occurs and the radius remains within a narrow tolerance
of the initial radius.

A working stable threshold is:

[
\left|\frac{R_{final} - R_0}{R_O}\right| < 0.05

]

Metastable is assigned if no hard failure occurs and the radius remains bounded but changes
more noticeably.

A working metastable threshold is:

[
0.05\leq

\left\frac{R {final} - R_0} {R _0}\right]
<0.25
]



Oscillatory is assigned when repeated bounded radius expansion and contraction are detected.

Collapsing, runaway, invalid, and numerical classifications override Stable, Metastable, or
Oscillatory labels.

Structured Boundary Mode may add comparison labels such as Improved Stability, Increased
Instability, No Meaningful Difference, or Invalid Boundary Assumption. These comparison
labels should not override hard failure states.

16. Baseline-versus-Structured Comparison Engine

When Structured Boundary Mode is enabled, AquaVesica must run the calculation twice.

The first run uses plain boundary terms:

[

\sigma_* = \sigma(T)

]
[

\mu_* =\mu(T)

]

The second run uses structured-boundary terms:

[
\sigma_* =\sigma_{eff}

]
[

\mu_* =\mu_{eff}

]

The engine then compares the two trajectories.
Comparison metrics include:

primary classification change
final radius difference
minimum radius difference
maximum radius difference
collapse time difference
oscillation count difference

o peak velocity difference



e peak acceleration difference
The comparison output should use one of four primary labels:

Improved Stability
The structured-boundary trajectory is more stable than the plain-boundary baseline.

No Meaningful Difference
The structured-boundary trajectory does not materially differ from baseline.

Increased Instability
The structured-boundary trajectory is less stable than baseline.

Invalid Boundary Assumption
The structured-boundary calculation produces invalid material parameters, numerical instability,
or another hard failure caused by the boundary modification.

This comparison engine is essential because the framework does not assume that structured-
boundary behavior is beneficial. It may improve stability, worsen stability, produce no
meaningful difference, or invalidate the model.

17. Output Data Object

For implementation and annotation purposes, AquaVesica should generate a structured output
object after each run.

The object should include:
Input Parameters

e depth

e temperature

e initial radius

e simulation duration

o initial radial velocity

e core contents

e near-vacuum flag

e near-vacuum pressure factor
e boundary mode

e structured boundary strength

« (S
+ (3
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e pressure override flag



conceptual radius flag
stress range flag

Calculated Values

far-field pressure in Pa
far-field pressure in kPa
far-field pressure in atm
vapor pressure

surface tension

dynamic viscosity
effective surface tension
effective viscosity

initial gas pressure

active density assumption

Trajectory Arrays

time

radius

radial velocity
radial acceleration

Summary Values

final radius

minimum radius
maximum radius
percent radius change
collapse time
oscillation count
peak velocity

peak acceleration

Classification

primary state

warning tags

failure reason

comparison label if structured mode is enabled
interpretation note

Reproducibility Metadata

tool version
model version



e timestamp

e solver type

e time step

e active equation terms

o disabled equation terms

This data object allows the instrument to support comments, citations, versioning, reproducible
screenshots, and future export features.

18. Interpretation Boundaries

AquaVesica’s calculation engine produces model outputs, not empirical confirmation.

A Stable result means that the selected configuration remains stable within the v1 spherical
bubble dynamics model. It does not prove that such a structure exists experimentally.

A Metastable result means that the structure remains bounded over the selected time window but
may be sensitive to perturbation.

An Oscillatory result means that the radius undergoes bounded expansion and contraction. It
does not imply coherence.

A Boundary-Dependent result means that effective boundary terms changed the trajectory. It
does not prove structured water.

A Near-Vacuum result must be treated as speculative and collapse-sensitive.

A Numerical Instability result means the solver failed or the selected parameters exceeded the
model’s computational reliability. It does not indicate exotic physics.

These interpretation boundaries should appear in the method panel and version notes.

19. Summary

The AquaVesica calculation engine translates the first question of the Water-Void Boundary
framework into a dynamic model. It takes a spherical gas/vapor core in water, applies
environmental pressure, temperature-dependent material terms, internal pressure behavior, and
optional boundary modification, then calculates radius evolution over time.

The instrument’s core output is the radius trajectory:



[
R(®)

]

From this trajectory, AquaVesica derives stability, collapse, oscillation, failure, and boundary-
comparison classifications.

The calculation engine is intentionally constrained. It does not attempt to model every possible
feature of the broader hypothesis. It does not include salinity, external flow, shell stabilization,
toroidal transition, memory effects, or coherence scoring. By limiting the first instrument to
spherical bubble viability, AquaVesica preserves the staged logic of the suite.

The result is a first gate. If the cavity cannot persist, later speculation cannot proceed from that
configuration. If the cavity remains stable or metastable, the suite has a reason to continue.

IX. AquaVesica Governing Equation and
Calculation Engine

AquaVesica is an equation-driven instrument. Its visual output, stability classification, and
warning states are derived from a simplified spherical bubble dynamics model rather than from a
purely illustrative or heuristic framework. The purpose of the calculation engine is to translate
user-selected environmental, core, and boundary parameters into a time-dependent bubble-radius
trajectory.

The governing question is:

How does the radius of a spherical gas/vapor core evolve over a short time interval when
submerged in water under selected pressure, temperature, and boundary conditions?

The answer is represented by:

[
R(®)

]

where:

[
R

]

1s the bubble radius and:



[
t

]
is time.

AquaVesica treats the radius as a dynamic variable. The modeled structure is not simply drawn
as a sphere and then assigned a stability label. Instead, the instrument calculates whether the
sphere remains bounded, oscillates, collapses, expands, or becomes invalid over the simulation
window. The animated visualizer and the radius-time plot are therefore downstream of the
calculation engine.

This section defines the engine logic, equation structure, variable definitions, solver behavior,
parameter flow, and classification connection for AquaVesica v1.

1. Governing Model

AquaVesica uses a Rayleigh—Plesset-type spherical bubble dynamics model. This class of model
describes the radial motion of a spherical bubble in a surrounding liquid. It is appropriate for the
first instrument because AquaVesica begins with a single spherical gas/vapor core in still water.

The model is not a complete description of all cavity behavior. It does not fully capture
nonspherical collapse, turbulence, shock formation, fragmentation, flow-through behavior,
acoustic forcing, electromagnetic forcing, chemical boundary effects, or toroidal deformation.
Those limitations are important and are addressed in later instruments. For AquaVesica v1, the
Rayleigh—Plesset-type model provides a conservative and well-defined starting point.

The active governing equation is:

[
\rho \left( R \ddot{R} +

\frac{3}{21\dot{R}* {2} \right)
P B(R,T)-P_ {infty}

e \frac{2\sigma *}{R}
e \frac{4\mu_ * \dot{R}}{R}
]

This equation balances inertial motion of the surrounding liquid against pressure, surface tension,
and viscous damping terms.



The left side represents the inertial response of the liquid surrounding the bubble:

[
\tho \left( R \ddot {R} + \frac{3} {21\dot{R} {2} \right)

]

The right side represents the pressure and boundary forces acting on the bubble:

[
P B(R,T)-P_ {\infty}

o \frac{2\sigma *}{R}
e \frac{4\mu *\dot{R}}{R}
]

The term:

[
P B(R,T)

]

is the internal bubble pressure.

The term:

[
P {\infty}

]

is the far-field pressure of the surrounding water.

The term:

[
\frac{2\sigma_ *} {R}

]

is the surface tension contribution.

The term:

[
\frac{4\mu_* \dot{R}}{R}

]

1s the viscous contribution.



The symbols:

[

\sigma_*

are active boundary terms. In plain-boundary mode, they are ordinary temperature-dependent
surface tension and viscosity values. In Structured Boundary Mode, they are replaced by
effective values.

2. State Variables

The calculation engine treats the bubble radius and radial wall velocity as the two primary state
variables:

[
R(®)

]

and:

[
V(t) = \dot{R}(t)

]

The model then becomes a system of first-order differential equations:

[
\frac{dR} {dt} =V

]

[
\frac{dV} {dt} = \ddot{R}

]

Radial acceleration is calculated from the Rayleigh—Plesset expression:



|
\ddot{R}

\frac{1} {\rho R}
\left[
P B(R,T)-P_{\infty}

e \frac{2\sigma *}{R}
e \frac{4\mu * V}{R}
\right]

\frac{3} {2} \frac{V"2} {R}
]

This form allows the engine to step forward through time. At each time step, the model
calculates the current pressure balance, surface tension contribution, viscous damping
contribution, radial acceleration, radial velocity, and new radius.

The initial conditions are:

[
R(0)=R_0

]

[
V(0) =\dot{R} 0

]

In Standard Mode:

[
\dot{R} 0=0

]

Expert Mode may allow the user to adjust initial radial velocity within a limited range:

[
-10\ m/s \leq \dot{R} 0\leq 10\ m/s

]

This option should be treated as a sensitivity-test parameter, not a default assumption.



3. Environmental Pressure Calculation

In Standard Mode, AquaVesica calculates far-field pressure from depth.

The pressure model is:

[
P {\infty} =P {atm} +\rho gh

]

where:

[
P_{atm} = 101325\ Pa

]

[
\rho = 1000\ kg/m"3

]

[
g =9.80665\ m/s"2

]

and:

[
h

]

is depth in meters.
This creates a direct relationship between depth and external pressure. At the surface, far-field
pressure is approximately atmospheric pressure. As depth increases, hydrostatic pressure

increases linearly.

The interface should display pressure in multiple units:



and:

[

atm

]

This allows users to understand both the numerical calculation and the physical meaning of
depth.

Expert Mode may allow direct pressure override. When enabled, the interface must display:

PRESSURE OVERRIDE ENABLED
External pressure is being set directly. Depth is no longer the governing environmental pressure
input.

Pressure override is useful for sensitivity testing but should not be active by default.

4. Temperature-Dependent Terms

Temperature affects the internal and boundary behavior of the modeled bubble. AquaVesica vl
includes temperature as a Standard Mode input because even a simplified bubble model should
not treat vapor pressure and viscosity as constant across the full range of water temperatures.

The temperature range is:

[
0Mcirc C\leq T \leq 40™\circ C

]

with the default:

[
T =20MNcirc C

]

The engine requires empirical approximations or lookup functions for:

[
P v(T)

]

water vapor pressure,



[
\mu(T)

]
dynamic viscosity,

and:

[
\sigma(T)

]

surface tension.

In v1, water density remains fixed:

[
\tho = 1000\ kg/m"3

]

This is a simplification. Future versions may introduce temperature-dependent density, salinity-
dependent density, or other fluid-property refinements. AquaVesica vl keeps density fixed so
that the first instrument remains focused on radius evolution and boundary sensitivity.

The temperature functions should be documented in the method panel or version notes. If the
implementation uses lookup tables, polynomial approximations, or empirical formulas, those
sources should be cited in the final version of the master paper and implementation
documentation.

S. Internal Bubble Pressure
The internal pressure model combines water vapor pressure with a non-condensable gas term:

[
P B(R,T)=P_v(T)+P_{gO}\left(\frac{R 0} {R}\right)"{3\kappa}

]

This expression reflects the fact that as the bubble radius changes, the gas pressure inside the
bubble changes. When the bubble shrinks, gas pressure rises. When the bubble expands, gas
pressure falls.

The term:



[
P v(T)

]

is water vapor pressure at temperature:

[
T

]

The term:

[
i_{go}

is the initial non-condensable gas pressure.

The exponent:

[
\kappa

]

is the polytropic exponent.

AquaVesica vl uses:

[
\kappa = 1.4

]

as a default airlike adiabatic approximation.

The initial gas pressure can be selected so that the bubble begins in approximate mechanical
balance:

[
P {g0} =P {\infty} + \frac{2\sigma(T)}{R 0} - P_v(T)

]

This condition makes the initial pressure balance consistent with the selected radius, surface
tension, vapor pressure, and far-field pressure. It helps prevent the default model from beginning
with an artificial instantaneous collapse or expansion unless the user selects conditions that
produce such behavior.



If:

[
P {g0} \leq O

]

the engine must flag:
INVALID INITIAL GAS PRESSURE

This warning means that the selected radius, temperature, pressure, and surface tension
conditions do not support the calculated initial gas-pressure state in the model.

6. Plain Boundary Mode

In Plain Boundary Mode, AquaVesica uses ordinary temperature-dependent surface tension and
viscosity terms.

The active terms are:

[
\sigma_* =\sigma(T)

]
[

\mu_* =\mu(T)

]

The plain-boundary calculation is the baseline. It represents the Classical Domain trajectory
against which structured-boundary modifications are compared.

This baseline must always be available. Even when Structured Boundary Mode is enabled, the
plain-boundary trajectory should still be calculated so that the user can see whether the
structured-boundary assumption improves, worsens, or fails relative to the classical baseline.

The plain-boundary trajectory produces the first-order classification:

e Stable

e Metastable

e Oscillatory

e Collapsing

e Runaway Expansion
o Fragmentation Risk
e Geometry Invalid



e Numerical Instability

This result forms the first gate in the viability chain.

7. Structured Boundary Mode

Structured Boundary Mode is an optional boundary modifier. It is disabled by default.

When enabled, the model introduces a normalized boundary-strength value:

[
S\in [0,1]

]

where:

[
S =\frac{\text{Structured Boundary Strength}} {100}

]

AquaVesica vl modifies effective surface tension and effective viscosity:

[
\sigma_{eff} = \sigma(T)(1 + aS)

]

[
\mu_ {eff} =\mu(T)(1 + bS)

]

The active boundary terms become:

[
\sigma_* =\sigma_{eff}

]
[

\mu_* =\mu_{eff}
]

The coefficients:



define the sensitivity of surface tension and viscosity to the structured-boundary assumption.

The default values are:

[
a=0.25

]

[
b=0.25

]

These values are provisional. They are not empirical constants and should not be described as
measured structured-water properties. They are starting values for controlled sensitivity testing.

The default coefficient ranges are:

[
0.00 \leq a \leq 1.00

]

[
0.00 \leq b \leq 1.00

]

An expert Stress Range may allow:

[
-1.00 \leq a \leq 3.00

]
[

-1.00 \leq b \leq 3.00
]

Stress Range must trigger:



EXTRAPOLATION WARNING
Stress Range is enabled. Coefficient values outside 0.00—1.00 are sensitivity-test assumptions
and should not be interpreted as calibrated physical values.

If the effective material terms become invalid:

[
\sigma_{eff} \leq O

]
or:

[
\mu_ {eff} \leq 0

]

the engine must return:
INVALID MATERIAL PARAMETER

Structured Boundary Mode is not allowed to hide or reinterpret invalid terms as novel physical
behavior. Invalid material conditions must stop the calculation or override any positive
classification.

8. Near-Vacuum Mode

Near-Vacuum Mode is an advanced speculative option and is disabled by default.

The default AquaVesica core is an air/water-vapor mixture. This is important because a
gas/vapor bubble has internal pressure that resists external collapse. A true or near-vacuum
cavity would be far more sensitive to hydrostatic pressure and surface tension.

When Near-Vacuum Mode is enabled, AquaVesica reduces internal pressure by a factor:

[
P B*{vac} =\etaP B

]

where:

[
0.00 \leq \eta \leq 0.20

]



The suggested default is:

[
\eta = 0.05

]

This mode must display:

NEAR-VACUUM MODE ENABLED
Internal pressure has been reduced beyond the default air/vapor model. Collapse sensitivity is
increased. Results are speculative.

Near-Vacuum Mode should not be allowed to generate a speculative-positive result unless the
trajectory remains at least Metastable and no hard failure flags occur. If Near-Vacuum Mode
produces Core Collapse, that collapse remains the primary classification.

9. Disabled Shell-Stabilization Term

The broader research hypothesis includes the possibility that a structured interfacial shell could
exert a stabilizing effect beyond simple modification of surface tension and viscosity. However,
AquaVesica vl does not include this term in the active calculation.

The future shell-stabilization term may be represented as:

[
P_{shell} = cS \cdot f(R,\delta,E)

]

where:

[

C

]

is a shell response coefficient,

[
S

]

is structured boundary strength,



[—

1s radius,

[
\delta

]

1s shell thickness,

and:

[
E

]

is an elastic or energetic boundary parameter.

In AquaVesica v1, this term must remain disabled. It may be visible in the method panel as a
future Interface Forge term, but it cannot contribute to the v1 trajectory.

This separation protects AquaVesica from becoming too speculative too early. The first
instrument asks whether a bubble-like structure survives under classical terms and limited
boundary modification. Interface Forge will later ask whether an explicit structured shell can be
modeled.

10. Solver Workflow

The AquaVesica calculation engine should follow a clear workflow.
First, the instrument loads user inputs:

e depth

e temperature

e initial radius

e core contents

e boundary mode

e structured boundary strength
e coefficient values

e near-vacuum status

e pressure override status

e expert settings



e simulation duration
e initial radial velocity

Second, the engine converts all inputs into SI units.

Third, the engine validates ranges and checks whether expert-only settings have been properly
enabled.

Fourth, the engine calculates environmental terms:

[
P {\infty}

\sigma(T)
]

Fifth, it calculates the internal gas-pressure term:

[
;’_{gO}

Sixth, it determines active boundary values:

[

\sigma_*
]
[

\mu_*

]

Seventh, it integrates the radius trajectory over the simulation window.

Eighth, it calculates summary values:



o final radius

e minimum radius

e maximum radius

e percent radius change
o peak velocity

e peak acceleration

e collapse time

e oscillation count

Ninth, it evaluates failure thresholds.

Tenth, it assigns classification labels, warning tags, and interpretation notes.
Eleventh, it generates visual output and the radius-time plot.

Twelfth, it stores the parameter snapshot for annotation and reproducibility.

This workflow should be documented in implementation notes so that future versions remain
auditable.

11. Time Integration
The standard simulation window 1is:

[
0\leq t \leq 10\ ms

]

or:

[
0\leq t \leq 0.01\'s

]

A fixed-step Runge-Kutta method may be used for v1 implementation. A fourth-order Runge-
Kutta method is suitable for a first browser implementation if the step size is small enough and
failure thresholds are monitored carefully.

A suggested initial time step is:

[
\Delta t =1 \times 10" {-6}\'s

]



This produces 10,000 steps over the default 10 ms simulation.

If the solver detects rapid collapse, extreme acceleration, or large velocity changes, the
instrument should warn the user that the numerical resolution may be insufficient. Future
versions may use adaptive time stepping to improve accuracy near collapse events.

The solver should stop early if a hard failure occurs. For example, if the radius reaches the
collapse threshold at:

[
t=2.4\ms

]

the model should record collapse time and stop interpreting later values as physically
meaningful.

12. Trajectory Outputs
The primary trajectory output is:

[
R(t)

]

This should be plotted as Bubble Radius Over Time.
The plot should include:

e time on the x-axis

o radius on the y-axis

e initial radius reference line

e collapse threshold line

e Dbaseline curve

e structured-boundary curve if enabled
o failure marker if collapse occurs

In addition to the visual plot, AquaVesica should store numerical arrays:
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is radial velocity,
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1s radial acceleration.

These arrays allow the instrument to calculate summary values, detect oscillations, identify
failure conditions, and preserve reproducibility.

13. Oscillation Detection



Oscillation detection requires more than visual inspection. The engine should detect local
maxima and minima in:

[
R(t)

]

and sign changes in:

[
V(b)

]

A bounded oscillatory state may be identified when the radius repeatedly expands and contracts
while remaining within failure thresholds.

A simple v1 approach is:

Count sign changes in radial velocity.

Identify local peaks and troughs in radius.

Measure whether oscillation amplitude remains bounded, damped, or increasing.
Classify bounded repeated motion as Oscillatory.

Classify increasing amplitude approaching failure thresholds as Runaway Oscillation.

M.

The oscillation count should be displayed in the output panel.
Oscillatory behavior should not automatically be interpreted as failure. In bubble dynamics,

oscillation is a natural outcome under many conditions. The key distinction is whether oscillation
remains bounded or becomes unstable.

14. Failure Threshold Evaluation

After or during integration, the engine evaluates hard failure thresholds.

Core Collapse is flagged when:

[
R \leq 0.05R 0

]

or:



[
R\leq I \times 10" {-9}\ m

]

Runaway Expansion is flagged when:

[
R\geq SR 0

]

Runaway Radial Velocity is flagged when:

[
V] > 100\ m/s

]

Runaway Radial Acceleration is flagged when:

[
|A| > 1 \times 107\ m/s"2

]

Geometry Invalid is flagged when:

[
R\leq 0

]

or when user-selected radius ranges violate the active mode constraints.

Invalid Material Parameter is flagged when:

[
\sigma_{eff} \leq 0

]

or:

[
\mu_ {eff} \leq 0

]

Numerical Instability is flagged when the solver produces invalid, undefined, infinite, or non-
physical values.



Fragmentation Risk may be flagged when velocity, acceleration, radius scale, or instability
suggests that the spherical assumption is no longer adequate. Fragmentation itself is not fully
simulated in AquaVesica v1.

Failure thresholds are intentionally visible. The instrument is not designed to maximize positive
results. It is designed to identify where the structure survives and where it fails.

15. Classification Assignment

Once trajectory and failure evaluation are complete, AquaVesica assigns a primary classification.
The priority order is:

Numerical Instability
Invalid Material Parameter
Geometry Invalid

Core Collapse

Runaway Expansion
Runaway Radial Velocity / Acceleration
Runaway Oscillation
Fragmentation Risk

. Oscillatory

10. Metastable

11. Stable

VN U AW~

Stable is assigned only if no hard failure occurs and the radius remains within a narrow tolerance
of the initial radius.

A working stable threshold is:

[
\left|\frac{R_{final} - R_0}{R_O}\right| < 0.05

]

Metastable is assigned if no hard failure occurs and the radius remains bounded but changes
more noticeably.

A working metastable threshold is:

[
0.05\leq

\left\frac{R {final} - R_0} {R _0}\right]
<0.25
]



Oscillatory is assigned when repeated bounded radius expansion and contraction are detected.

Collapsing, runaway, invalid, and numerical classifications override Stable, Metastable, or
Oscillatory labels.

Structured Boundary Mode may add comparison labels such as Improved Stability, Increased
Instability, No Meaningful Difference, or Invalid Boundary Assumption. These comparison
labels should not override hard failure states.

16. Baseline-versus-Structured Comparison Engine

When Structured Boundary Mode is enabled, AquaVesica must run the calculation twice.

The first run uses plain boundary terms:

[

\sigma_* = \sigma(T)

]
[

\mu_* =\mu(T)

]

The second run uses structured-boundary terms:

[
\sigma_* =\sigma_{eff}

]
[

\mu_* =\mu_{eff}

]

The engine then compares the two trajectories.
Comparison metrics include:

primary classification change
final radius difference
minimum radius difference
maximum radius difference
collapse time difference
oscillation count difference

o peak velocity difference



e peak acceleration difference
The comparison output should use one of four primary labels:

Improved Stability
The structured-boundary trajectory is more stable than the plain-boundary baseline.

No Meaningful Difference
The structured-boundary trajectory does not materially differ from baseline.

Increased Instability
The structured-boundary trajectory is less stable than baseline.

Invalid Boundary Assumption
The structured-boundary calculation produces invalid material parameters, numerical instability,
or another hard failure caused by the boundary modification.

This comparison engine is essential because the framework does not assume that structured-
boundary behavior is beneficial. It may improve stability, worsen stability, produce no
meaningful difference, or invalidate the model.

17. Output Data Object

For implementation and annotation purposes, AquaVesica should generate a structured output
object after each run.

The object should include:
Input Parameters

e depth

e temperature

e initial radius

e simulation duration

o initial radial velocity

e core contents

e near-vacuum flag

e near-vacuum pressure factor
e boundary mode

e structured boundary strength

« (S
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e pressure override flag



conceptual radius flag
stress range flag

Calculated Values

far-field pressure in Pa
far-field pressure in kPa
far-field pressure in atm
vapor pressure

surface tension

dynamic viscosity
effective surface tension
effective viscosity

initial gas pressure

active density assumption

Trajectory Arrays

time

radius

radial velocity
radial acceleration

Summary Values

final radius

minimum radius
maximum radius
percent radius change
collapse time
oscillation count
peak velocity

peak acceleration

Classification

primary state

warning tags

failure reason

comparison label if structured mode is enabled
interpretation note

Reproducibility Metadata

tool version
model version



e timestamp

e solver type

e time step

e active equation terms

o disabled equation terms

This data object allows the instrument to support comments, citations, versioning, reproducible
screenshots, and future export features.

18. Interpretation Boundaries

AquaVesica’s calculation engine produces model outputs, not empirical confirmation.

A Stable result means that the selected configuration remains stable within the v1 spherical
bubble dynamics model. It does not prove that such a structure exists experimentally.

A Metastable result means that the structure remains bounded over the selected time window but
may be sensitive to perturbation.

An Oscillatory result means that the radius undergoes bounded expansion and contraction. It
does not imply coherence.

A Boundary-Dependent result means that effective boundary terms changed the trajectory. It
does not prove structured water.

A Near-Vacuum result must be treated as speculative and collapse-sensitive.

A Numerical Instability result means the solver failed or the selected parameters exceeded the
model’s computational reliability. It does not indicate exotic physics.

These interpretation boundaries should appear in the method panel and version notes.

19. Summary

The AquaVesica calculation engine translates the first question of the Water-Void Boundary
framework into a dynamic model. It takes a spherical gas/vapor core in water, applies
environmental pressure, temperature-dependent material terms, internal pressure behavior, and
optional boundary modification, then calculates radius evolution over time.

The instrument’s core output is the radius trajectory:



[
R(®)

]

From this trajectory, AquaVesica derives stability, collapse, oscillation, failure, and boundary-
comparison classifications.

The calculation engine is intentionally constrained. It does not attempt to model every possible
feature of the broader hypothesis. It does not include salinity, external flow, shell stabilization,
toroidal transition, memory effects, or coherence scoring. By limiting the first instrument to
spherical bubble viability, AquaVesica preserves the staged logic of the suite.

The result is a first gate. If the cavity cannot persist, later speculation cannot proceed from that
configuration. If the cavity remains stable or metastable, the suite has a reason to continue.

XI. Introduction Page Integration

The master paper is the conceptual and methodological center of the Structured Water,
Cavitation, and Coherence Models research area. The web interface should therefore be designed
around the paper rather than around the individual instruments alone. The introduction page
should function as the public-facing research hub: it introduces the framework, displays the
master paper, presents the instrument sequence, and creates a structured pathway for critique,
revision, and future development.

The page should not present the suite as a finished technology, a confirmed physical discovery,
or an operational system. It should present the suite as a staged modeling framework. The visual
language may be evocative, but the structure must remain methodologically cautious.

The page’s primary task is to help users understand the sequence:

Classical viability first. Boundary assumptions second. Speculative coherence last.

This sequence should govern the layout, language, tool cards, warnings, and user interactions.

1. Page Identity
The introduction page should clearly identify the research area.
The main heading should read:

Stella Nova Research Area
Structured Water, Cavitation, and Coherence Models

The subtitle should read:



Nested aqueous systems, structured boundaries, low-density cores, and speculative
coherence pathways.

This language allows the page to name the conceptual space without overstating the claims.
“Nested aqueous systems” and “structured boundaries” describe the research focus. “Low-
density cores” identifies the model object. “Speculative coherence pathways” signals that the
final stage of the suite remains exploratory.

The hero section may include status chips:

Research Model

Speculative Framework
Classical First
Boundary-Layer Hypothesis
Coherence Overlay

In Development

These chips should function as interpretive guardrails. They tell the user that the suite is
exploratory and staged.

2. Conceptual Introduction

The introduction page should include a concise conceptual overview before the instrument cards.
This section should explain why water, voids, interfaces, and coherence are grouped together.

A suggested page introduction is:

The Structured Water, Cavitation, and Coherence Models research area examines whether nested
aqueous structures can be modeled as physically viable before any speculative function is
assigned to them. The central object is the water-void boundary: the region where external water,
interfacial behavior, pressure, and low-density space meet.

The suite begins with classical cavity dynamics, then introduces boundary-layer assumptions,
cavitation analogs, shape-transition modeling, pattern-persistence hypotheses, and finally
speculative coherence-pathway questions. Positive outputs are not proof. They identify
parameter regions that may justify further theoretical, computational, or experimental review.

This introduction should appear before the master paper holder so that users understand the
purpose of the page before encountering the instruments.

3. Master Paper Holder

The master paper should be visually centered on the introduction page. It should appear as the
framework document that governs the suite.



The paper card should display:

The Water-Void Boundary
Structured Water, Cavitation, and Coherence Pathways in Nested Aqueous Systems

Below the title, the page should show a short abstract or summary paragraph:

This master paper defines the staged research architecture for the Structured Water, Cavitation,
and Coherence Models suite. It separates classical bubble dynamics, structured-boundary
hypotheses, cavitation analogs, field-pattern speculation, and coherence-pathway modeling into
distinct methodological domains. The framework does not claim that structured water stabilizes
cavities, that water stores information, or that objective reduction occurs in aqueous systems. It
defines the model sequence required to ask those questions responsibly.

The holder should include buttons:

View PDF

Download PDF

Cite This Framework
Version Notes
Submit Comment

The PDF viewer should allow users to read the document directly from the page. The download
button should provide access to the current version. The citation button should provide a

recommended citation. The version-notes button should show revision history. The submit-
comment button should anchor to the structured comment section.

4. Citation Panel

The citation panel should provide a suggested citation for the framework. Since the document is
versioned, the citation should include the version number and access date.

A draft citation format:

Roberts, Sean. 2026. The Water-Void Boundary: Structured Water, Cavitation, and Coherence
Pathways in Nested Aqueous Systems. Version 0.1. Stella Nova Education, Structured Water,
Cavitation, and Coherence Models Research Area.

The citation panel should also include a note:

This framework is a staged modeling document. Cite the version used, as equations,
assumptions, coefficients, and instrument specifications may change in later releases.

This reinforces the fact that the paper is a living research framework rather than a fixed final
publication.



5. Methodological Layer Strip

The introduction page should translate the paper’s three methodological domains into interface
layers.

The paper uses:

Classical Domain
Interfacial Domain
Speculative Coherence Domain

The interface uses:

Layer 1: Classical
Layer 2: Boundary
Layer 3: Coherence

The page should include a layer strip with short descriptions:

Layer 1: Classical
Pressure, bubble dynamics, cavity collapse, cavitation, surface tension, viscosity, oscillation, and
fluid behavior.

Layer 2: Boundary
Structured water, interfacial ordering, exclusion-zone assumptions, charge separation, shell
behavior, and field stabilization.

Layer 3: Coherence

Noise reduction, pattern persistence, reduced dissipation, speculative transmission pathways, and
objective-reduction-adjacent hypotheses.

Below the strip, the page should state:

Layer 1 contains the governing physical models. Layer 2 contains boundary-condition
hypotheses. Layer 3 contains speculative overlays and is only entered after earlier viability

constraints are satisfied.

This layer strip should appear before the instrument cards.

6. Viability Chain Figure

The introduction page should include the viability-chain diagram created for the master paper. It
should appear near the methodological layer strip or immediately before the instrument
sequence.



The figure title should be:
Viability Chain for Nested Aqueous Systems
The figure should show the staged sequence:

Cavity Persistence — Boundary Modification — Cavity Analog Comparison — Shape
Transition — Pattern Persistence — Coherence-Pathway Speculation

The caption should read:

This viability chain shows the staged progression from classical physical viability to speculative
coherence modeling. Later stages are only justified if earlier stages remain physically viable.

This figure is important because it gives the user a visual map of the research logic before they
enter individual tools.

7. Instrument Cards

The introduction page should present each instrument as a research instrument card. The cards
should not feel like entertainment modules or sci-fi controls. They should feel like sober
exploratory tools.

Each card should include:

¢ instrument name
technical subtitle
one-sentence function
primary question
active model layer
status

¢ link button

The button language should be:
Open Instrument

The six instrument cards should appear in the same order as the suite architecture.

8. AquaVesica Card

AquaVesica
Nested Sphere Viability Model



AquaVesica tests whether a spherical gas/vapor core can remain stable, metastable, oscillatory,
or collapsing under submerged pressure and boundary conditions.

Primary Question:
Can a spherical low-density core persist in water before any speculative function is assigned to

it?

Model Layer:
Layer 1: Classical, with optional Layer 2 boundary modifier.

Status:
First Prototype Candidate.

Button:
Open Instrument

9. Interface Forge Card

Interface Forge
Structured Water Boundary Model

Interface Forge explores whether structured, ordered, exclusion-zone, or interfacial-water
assumptions materially alter boundary stability.

Primary Question:
If an ordered-water boundary is modeled explicitly, does it improve, worsen, or invalidate cavity

stability?

Model Layer:
Layer 2: Boundary.

Status:
Planned.

Button:
Open Instrument

10. Cavity Atlas Card

Cavity Atlas
Cavitation and Bubble Dynamics Model

Cavity Atlas compares modeled nested aqueous structures against known gas bubbles, vapor
bubbles, cavitation events, oscillating cavities, and collapse behaviors.



Primary Question:
Does the proposed structure behave like a known cavity phenomenon, or does it depart from
known analogs in meaningful ways?

Model Layer:
Layer 1: Classical.

Status:
Planned.

Button:
Open Instrument

11. Toroidal Gate Card

Toroidal Gate
Sphere-to-Torus Transition Model

Toroidal Gate tests whether a stable or metastable spherical structure transitions toward toroidal
geometry under flow, shear, rotation, or field gradients.

Primary Question:
Can the sphere deform into a bounded toroidal pathway under added dynamic conditions?

Model Layer:
Layer 1: Classical transitioning into Layer 2: Boundary.

Status:
Planned.

Button:
Open Instrument

12. Memory Field Card

Memory Field
Water-Pattern Transfer Hypothesis Model

Memory Field treats water-memory and field-pattern claims as speculative model parameters and
tests pattern persistence against baseline degradation.

Primary Question:
Can modeled boundary conditions alter the persistence or degradation of field-pattern proxies
relative to bulk water?



Model Layer:
Layer 2: Boundary transitioning into Layer 3: Coherence.

Status:
Speculative / Planned.

Button:
Open Instrument

13. Coherence Corridor Card

Coherence Corridor
Minimal-Dissipation / Objective-Reduction Pathway Visualizer

Coherence Corridor synthesizes earlier viable model states and asks whether they produce
reduced-noise or reduced-dissipation conditions worthy of further theoretical review.

Primary Question:
Could a stable nested aqueous structure produce model conditions favorable to speculative

coherence-pathway analysis?

Model Layer:
Layer 3: Coherence.

Status:
Final-Stage Speculative Instrument.

Button:
Open Instrument

14. Caution Banner

The introduction page should include a prominent but restrained caution banner.

Suggested text:

This research area separates established physical modeling, contested boundary-layer
hypotheses, and speculative coherence claims. Positive outputs are not proof. They identify
parameter regions that may justify further theoretical, computational, or experimental review.
The caution banner should appear near the top of the page and again near the instrument cards.

The repetition is useful because users may scroll directly to tools without reading the full
introduction.

15. Version Notes



Because the suite is a developing framework, the page should include a version notes section.
Version notes should include:

e paper version

e instrument version

e equation changes

e coefficient changes

e source changes

e warning changes

e interface changes

e known limitations

e upcoming development phases

A draft version-note entry:

Version (0.1 — Draft Research Framework

Initial master-paper skeleton, methodological domain structure, AquaVesica v1 specification,
shared classification system, and research-area interface architecture. AquaVesica remains a first
prototype candidate. Interface Forge, Cavity Atlas, Toroidal Gate, Memory Field, and Coherence

Corridor remain planned instruments.

Version notes protect the integrity of the research area. They make clear that the suite evolves
through revision rather than pretending to be complete.

16. Community Research Notes

The introduction page should include a structured comment and research-note system. This
section should not be designed as a general social forum. It should function as a research
annotation system.

The section title should be:

Community Research Notes

Suggested introduction:

This research area is designed for critique. Comments should identify sources, mathematical
corrections, model assumptions, experimental suggestions, theoretical objections, or interface
issues. Submissions may be reviewed for future versions of the master paper and instrument
specifications.

The form should include:

Name or Handle
Required.



Affiliation
Optional.

Comment Category
Required.

Categories:

e Source Recommendation
e Mathematical Correction
e Model Assumption

o Experimental Suggestion
e Theoretical Objection

o Interface Suggestion

e General Comment

Related Instrument
Optional.

Options:

o Master Paper

e AquaVesica

o Interface Forge

o Cavity Atlas

o Toroidal Gate

e Memory Field

e Coherence Corridor
e Research Area Page

Title
Required.

Comment Body
Required.

Suggested Citation or Source
Optional.

Permission to Quote in Future Revisions
Required checkbox.

This structure allows critique to become part of the research workflow.

17. Comment Moderation Standard



The comment system should be moderated. The page should make this clear.
Suggested moderation note:

Submissions are reviewed before publication. Comments may be summarized, quoted, or
incorporated into future version notes if permission is granted. Critical comments are welcome.
Unsupported claims, promotional content, harassment, or ungrounded certainty may be excluded.

This note protects the page from becoming a claim-amplification space. Since the research area
includes speculative and contested topics, moderation is methodologically important.

18. Instrument Page Connections

Each instrument page should link back to the introduction page and the master paper.
Each instrument should include:

e link to master paper

e previous instrument link
e next instrument link

e current layer status

e active assumptions

o model exclusions

e comment link

e version notes

For AquaVesica, the page should show:

Previous: Master Framework

Current: AquaVesica— Nested Sphere Viability Model
Next: Interface Forge — Structured Water Boundary Model

This helps users understand that AquaVesica is not an isolated tool. It is the first gate in a
sequence.

19. Interface Tone

The visual tone should align with Stella Nova’s broader design language while maintaining
academic restraint.

The page may be visually evocative, but it should not imply technological certainty. It should
avoid language such as:

e breakthrough
e proof



e revolutionary technology
e quantum transport

e water memory confirmed
e coherence achieved

e vacuum tunnel

e propulsion system

Preferred language includes:

e research framework

e modeling suite

o staged hypothesis

e boundary-condition model
e speculative overlay

o viability gate

e parameter space

e model limitation

o further review required

The tone should invite curiosity while preserving caution.

20. Summary

The introduction page is the public-facing research hub for the Water-Void Boundary
framework. It must introduce the conceptual problem, present the master paper, display the
viability chain, organize the instruments, and invite structured critique.

Its purpose is not to persuade users that the hypothesis is correct. Its purpose is to help users
understand how the hypothesis will be tested.

The page should make the suite’s central rule visible:
Later stages are only justified if earlier stages remain physically viable.

If the introduction page communicates that rule clearly, it will support the credibility of the entire
research area.

XII. Limitations

The Water-Void Boundary framework is intentionally limited. Its value depends on its ability to
separate what is modeled from what is imagined, what is parameterized from what is observed,
and what is physically constrained from what remains speculative. The suite is therefore not
designed to produce a single affirmative result. It is designed to identify the conditions under
which a nested aqueous structure remains viable, becomes unstable, exceeds model limits, or
fails entirely.



These limitations are not weaknesses to be concealed. They are part of the research architecture.
A speculative framework becomes more credible when it clearly defines what it does not yet
know, what it does not yet model, and what it cannot claim.

The most important limitation is that the proposed structure is not assumed to exist. The suite
begins from a hypothesis and translates that hypothesis into staged modeling questions. A
positive output in one instrument does not establish physical reality. It identifies a parameter
state that survives the assumptions of that instrument and may justify further modeling.

1. Model Scope Limitation

The first limitation concerns scope. AquaVesica vl models only a spherical gas/vapor core in
still water. It does not model the full complexity of aqueous cavity behavior, structured
interfacial chemistry, active stabilization, turbulence, flow, toroidal deformation, or quantum
coherence.

This restriction is deliberate. AquaVesica is the first instrument because it asks the simplest
viability question:

Can the cavity persist?

If the answer is no under selected conditions, then later speculative claims cannot proceed from
those conditions. If the answer is yes, the result remains limited to the simplified model used to
generate it.

The suite should therefore avoid treating AquaVesica as a comprehensive simulator. It is a first
gate, not a final model.

2. Spherical Geometry Limitation

AquaVesica begins with a sphere. The sphere is mathematically tractable and appropriate for a
first-stage Rayleigh—Plesset-type model, but it imposes a major limitation.

Real bubbles, cavities, and voids in water may deform, oscillate nonspherically, fragment,
elongate, flatten, shear, collapse asymmetrically, or transition into more complex forms. These
behaviors may become especially important under external flow, pressure gradients, acoustic
forcing, electromagnetic forcing, or proximity to boundaries.

AquaVesica vl does not simulate these nonspherical behaviors. It may flag Fragmentation Risk
or loss of spherical validity, but it does not resolve the resulting geometry.

This means that a Stable or Metastable result in AquaVesica should be interpreted as stable or
metastable within a spherical approximation. It should not be interpreted as proof that the
structure remains stable under all realistic fluid conditions.



Toroidal Gate and later computational extensions are required to examine shape transition and
deformation.

3. Still-Water Limitation

AquaVesica assumes still water. The surrounding liquid is stationary except for radial motion
induced by the expansion or contraction of the bubble.

This is a major simplification. Real submerged systems may include flow, shear, turbulence,
wake formation, pressure gradients, circulation, boundary motion, and interaction with nearby
surfaces. Any of these could alter cavity behavior.

The phrase “water moving through water” belongs conceptually to the broader suite, but it is not
active in AquaVesica. It becomes relevant in Toroidal Gate, where flow, shear, and rotation may
be introduced.

Until then, AquaVesica results should be understood as still-water results only.

4. Simplified Fluid Property Limitation

AquaVesica v1 treats the surrounding water as simplified freshwater or pure water. It includes
temperature effects on vapor pressure and viscosity, and may include temperature effects on
surface tension, but it keeps density fixed unless future versions expand the model.

The model does not include:

o salinity

e ionic composition

o dissolved gases beyond the simplified core model
e impurities

° pH

e surface-active agents

biological material

particulate matter

mineral content

electrochemical gradients

These omissions matter because real water is rarely ideal water. Salinity, ions, dissolved gases,
and impurities can affect surface tension, viscosity, bubble stability, gas exchange, charge
behavior, and boundary-layer effects.

Salinity and ionic environment are reserved for Interface Forge because they are more directly
tied to structured-boundary hypotheses and interfacial behavior.

S. Boundary Simplification Limitation



Structured Boundary Mode in AquaVesica vl is intentionally simple. It modifies only effective
surface tension and effective viscosity.

The model uses:

oeff = o(T)(1 + aS)

peff = p(T)(1 + bS)

These expressions are sensitivity tools. They do not prove that structured water modifies surface
tension or viscosity in this way. They do not establish that exclusion-zone water behaves as a

stabilizing shell. They do not represent full interfacial chemistry.

The structured-boundary slider is therefore a hypothesis-control, not a measurement. It allows
the instrument to compare a plain-boundary baseline against a boundary-modified trajectory.

This limitation is central. A result labeled Improved Stability means only that the selected
boundary modification improved the model outcome. It does not mean that structured water has

been experimentally shown to produce that effect.

Interface Forge is required to develop more detailed structured-boundary models.

6. No Shell-Stabilization Pressure in AquaVesica vl

The broader concept includes the possibility that an ordered or structured interfacial shell may
exert stabilizing pressure or mechanical resistance. However, AquaVesica vl does not include an
active shell-stabilization pressure term.

The future term:

Pshell =cS - f(R, 3, E)

is reserved for Interface Forge.

This means AquaVesica cannot answer whether a structured shell can actively resist collapse
beyond modified surface tension and viscosity. It can only test the limited effect of boundary
modification through effective material terms.

AquaVesica may show the disabled shell-stabilization term in the method panel, but the term

must remain inactive in v1 calculations. This prevents the first instrument from importing
unmodeled stabilizing forces too early.

7. Near-Vacuum Limitation



The default AquaVesica core is an air/water-vapor mixture. This is a conservative choice. A
gas/vapor bubble contains internal pressure that helps resist collapse.

Near-Vacuum Mode is disabled by default because it moves the model into a more speculative
and collapse-sensitive regime. When enabled, the internal pressure is reduced by a factor:

PBvac =nPB

This is a simplified pressure-reduction model, not a complete physical theory of vacuum stability
in water.

Near-vacuum configurations are especially sensitive to external pressure, surface tension, and
numerical resolution. A near-vacuum cavity in water may collapse rapidly unless some
stabilizing mechanism is introduced. Since AquaVesica vl does not include shell-stabilization
pressure, acoustic stabilization, electromagnetic stabilization, or active field support, near-
vacuum results must be interpreted cautiously.

A near-vacuum configuration cannot be considered Speculative-Positive unless it remains at
least Metastable and avoids hard failure states.

8. Time-Window Limitation

AquaVesica vl uses a short simulation window:

0-10 ms

This is appropriate for an initial bubble dynamics visualizer, but it limits interpretation. A
configuration that remains stable for 10 ms may not remain stable over longer intervals. A
configuration that appears metastable may collapse outside the modeled window. A
configuration that oscillates harmlessly in the short term may develop instability later.

The short window is useful because it captures rapid collapse, expansion, and oscillation
behavior without overwhelming the browser implementation. However, longer time windows

may be required for later versions.

Expert Mode may eventually allow adjustable simulation windows, but v1 results should always
be read as short-window results.

9. Numerical Solver Limitation

AquaVesica is intended for browser-based implementation. This imposes computational limits.

A fixed-step Runge-Kutta solver may be adequate for a first prototype, but rapid collapse,
extreme acceleration, tiny radii, near-vacuum settings, or stress-range coefficients may require
adaptive time stepping or more robust numerical methods.



Numerical Instability must therefore be treated as a computational warning, not as a physical
discovery. If the solver fails, the correct interpretation is that the selected parameter state
exceeded the reliability of the numerical implementation or produced invalid values.

Future versions may improve the solver, add adaptive stepping, refine failure thresholds, or
compare multiple integration methods.

10. Failure Threshold Limitation

The failure thresholds in AquaVesica vl are provisional. They are designed to make the first
prototype interpretable, but they are not final physical constants.

Examples include:

e collapse threshold

e runaway expansion threshold

o radial velocity threshold

o radial acceleration threshold

o conceptual radius warning

e high-pressure warning

o oscillation classification threshold

These thresholds should be treated as versioned model choices. They may be revised as the
framework develops, as additional sources are reviewed, or as expert critique identifies better
bounds.

The paper and interface should display these thresholds transparently. Users should know when a
classification depends on a chosen model threshold rather than a universal physical boundary.

11. Energy Modeling Limitation

Energy-Prohibitive is included in the shared classification system, but it is not active in
AquaVesica v1.

This is because AquaVesica does not yet model active stabilization energy, shell construction
energy, acoustic input, electromagnetic input, or external field support. Without those terms, the
instrument cannot determine whether a configuration is energetically realistic to maintain.

Energy-Prohibitive becomes more relevant in Interface Forge and later instruments, especially if
shell-stabilization pressure, field stabilization, or active boundary maintenance are introduced.

Until then, AquaVesica should not imply that a stable trajectory is energetically feasible in an
experimental or technological system. It only indicates that the simplified radius trajectory
remained viable under the active model terms.



12. No Experimental Validation Yet

The Water-Void Boundary framework is a modeling architecture. It is not yet experimentally
validated.

No physical apparatus has been built from this paper. No laboratory cavity has been stabilized
using the proposed sequence. No structured shell has been measured around a near-vacuum core.
No coherence pathway has been detected.

This limitation should be stated clearly.

The suite may eventually generate experimental suggestions, but the current framework should
be treated as theoretical and computational. Its outputs can help identify parameter spaces worth
testing, but they cannot substitute for laboratory evidence.

13. Structured-Water Interpretation Limitation

Structured-water, ordered-water, and exclusion-zone claims require careful handling. The
framework may discuss these concepts, but it does not assume that structured water is a distinct
phase, that exclusion zones require a single explanation, or that interfacial water automatically
produces coherent scaffolding.

The literature includes competing interpretations. Boundary phenomena may involve water
ordering, surface charge, solute gradients, diffusiophoresis, nanobubbles, contamination effects,
or other mechanisms. The suite cannot resolve those debates by visualizing a structured shell.

For this reason, structured water remains a boundary-condition hypothesis within the framework.
The model may ask what happens if boundary properties change. It cannot claim that the
modeled change has been physically demonstrated.

14. Water-Memory Limitation

Water-memory and electromagnetic pattern-transfer claims remain controversial and non-
consensus. The framework includes Memory Field only as a later speculative instrument, not as a
validated mechanism.

The suite does not claim that water stores DNA information. It does not claim that
electromagnetic signals reconstruct biological structures. It does not claim that dilution-based
memory has been established.

Memory Field, when developed, should model pattern persistence as a speculative proxy. It
should compare hypothetical pattern degradation under different modeled boundary conditions.

It should not present results as evidence that water stores biological memory.

This limitation is essential for credibility.



15. Objective-Reduction and Coherence Limitation

Objective-reduction-adjacent speculation belongs only to the final stage of the suite. AquaVesica
does not model objective reduction. Interface Forge does not model objective reduction. Cavity
Atlas does not model objective reduction. Toroidal Gate does not model objective reduction.
Memory Field does not prove coherence.

Coherence Corridor may eventually explore reduced-noise or reduced-dissipation proxies, but
even that instrument cannot claim that objective reduction occurs in aqueous cavities.

The framework should be explicit that warm, wet environments pose major challenges for long-
lived quantum coherence. Some theoretical work proposes possible biological or structural
exceptions, but those debates remain unresolved and cannot be assumed as support for this suite.

The strongest defensible claim is that certain modeled conditions may justify further theoretical
review. Anything beyond that would exceed the framework.

16. Visualization Limitation

The suite will use visual instruments. This creates a risk of false confidence.

A clean animation can make a model look more real than it is. A polished interface can make an
assumption feel established. A smooth sphere, glowing boundary, or elegant coherence pathway
can unintentionally suggest proof.

The interface must therefore keep equations, assumptions, warnings, and exclusions visible.
Visual beauty cannot replace model accountability.

Every instrument should show:

e active model layer

e governing equation or method
e active assumptions

o disabled terms

e warning states

o failure conditions

e version number

e interpretation limits

The design should invite exploration, but it must not dramatize speculation.

17. Terminology Limitation
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Terms such as “void,” “near-vacuum,” “structured water,” “coherence,” “memory,” and

“pathway” can easily be misunderstood.



The paper should define these terms narrowly.
A “void” in AquaVesica is a modeled low-density gas/vapor region, not an absolute nothingness.

A “near-vacuum core” is a speculative low-pressure model state, not a demonstrated stable
vacuum in water.

“Structured boundary” means an effective boundary-condition modifier, not proof of a distinct
water phase.

“Pattern persistence” means a speculative proxy in a future instrument, not confirmed water
memory.

“Coherence pathway” means a final-stage theoretical question, not demonstrated quantum
coherence.

Terminology must remain disciplined throughout the paper and interface.

18. Dependency Limitation
The suite is only as strong as its dependency chain.
If AquaVesica fails, later tools cannot treat that configuration as viable.

If Interface Forge requires invalid boundary assumptions, later tools cannot treat the structured
shell as plausible.

If Cavity Atlas shows that the structure is indistinguishable from unstable cavitation, later tools
must inherit that constraint.

If Toroidal Gate shows destructive deformation, Memory Field cannot use the geometry as a
stable pattern-retention medium.

If Memory Field fails to preserve even a hypothetical pattern proxy, Coherence Corridor cannot
treat the configuration as coherence-favorable.

This dependency structure limits the suite, but it also protects it. Each stage can stop the chain.

19. Version Limitation

The framework is versioned and revision-ready. Version 0.1 should be treated as an initial
research architecture, not a completed theory.

Future versions may revise:



e equations

o coefficients

o thresholds

e source base

o interface language

e classification logic

e solver behavior

e instrument sequence

e excluded variables

e experimental recommendations

The master paper should preserve a version history so that changes remain transparent.
This is especially important because the suite includes contested and speculative literatures. If

later source review weakens, strengthens, or reframes a claim, the framework must update
accordingly.

20. Summary

The Water-Void Boundary framework is limited by design. It begins with a narrow classical
model, introduces boundary assumptions cautiously, and reserves speculative coherence claims
for the final stage.

Its limitations can be summarized as follows:

AquaVesica models a simplified spherical gas/vapor bubble, not a complete aqueous cavity
system.

Structured Boundary Mode modifies effective material terms, not proven structured-water
physics.

Near-Vacuum Mode is speculative and collapse-sensitive.
Shell-stabilization pressure is disabled until Interface Forge.

Flow, salinity, toroidal deformation, water-memory behavior, and coherence-pathway modeling
are excluded from the first instrument.

Positive outputs are model states, not empirical proof.
Failure states are valid results.
Later instruments cannot override earlier failures.

These limitations are what make the framework usable. They allow an unusual hypothesis to be
explored without allowing speculation to outrun constraint.



XIII. Development Roadmap

The Structured Water, Cavitation, and Coherence Models suite should be developed in phases.
The roadmap is intentionally sequential because the research architecture depends on staged
constraint. The framework should not begin with the most speculative visualizer. It should begin
with the master paper, then the research-area introduction page, then the first classical
instrument.

The roadmap therefore follows the same logic as the viability chain:

framework — classical viability — boundary modeling — cavity comparison — shape
transition — pattern persistence — coherence speculation

Each phase should produce a versioned output. Each output should make its assumptions,
exclusions, and limitations visible. Later phases should inherit constraints from earlier phases
rather than bypassing them.

Phase 1: Master Framework Paper

The first development phase is the master paper:

The Water-Void Boundary: Structured Water, Cavitation, and Coherence Pathways in
Nested Aqueous Systems

This paper defines the research problem, methodological domains, instrument sequence,
classification language, source hierarchy, limitations, and development roadmap. It functions as
the governing document for the full suite.

The Phase 1 deliverables are:

e master paper draft

e abstract

e keywords

o methodological domain structure
e viability-chain figure

e research suite architecture

e AquaVesica vl specification
o shared classification system
e source and model notes

o limitations section

e preliminary references

e version history

The goal of Phase 1 is not to finalize every instrument. The goal is to create a disciplined
framework that prevents the suite from becoming an unstructured set of speculative tools.



Phase 1 is complete when the paper clearly establishes the sequence:

Classical Domain first, Interfacial Domain second, Speculative Coherence Domain last.

Phase 2: Research-Area Introduction Page

The second development phase is the public-facing Stella Nova research-area page.

This page should introduce the research area, embed or link the master paper, display the
viability-chain diagram, present the instrument sequence, and provide a structured comment
system.

The page should include:

e hero section

e conceptual introduction

o methodological layer strip

o master paper PDF holder

e citation panel

e version notes

e viability-chain figure

e six instrument cards

e caution banner

e community research notes form
e links to individual instrument pages

The introduction page should make the suite’s logic visible before users enter the tools. It should
communicate that the instruments are staged research models, not confirmed technologies.

The page’s primary message should be:
Later stages are only justified if earlier stages remain physically viable.

Phase 2 is complete when the research-area page can host the master paper, route users to
AquaVesica, and collect structured comments.

Phase 3: AquaVesica Prototype
The third development phase is the first instrument:
AquaVesica — Nested Sphere Viability Model

AquaVesica should be built before any later tool because it is the suite’s first viability gate. It
translates the initial hypothesis into a constrained spherical bubble dynamics problem.



The prototype should include:

e Stella Nova instrument header
e model identity strip

o methodological layer bar

e control panel

e spherical visualizer

e output panel

e equation/method panel

o radius-time plot

e annotation panel

e warning system

e baseline and structured-boundary comparison
e version notes

The calculation engine should include:

o depth-derived external pressure

o temperature-dependent vapor pressure

e temperature-dependent viscosity

o temperature-dependent surface tension if implemented
e air/water-vapor internal pressure model

o Rayleigh—Plesset-type radius integration

e optional structured-boundary modification of effective surface tension and viscosity
e optional near-vacuum pressure reduction

o failure threshold checks

o classification assignment

e trajectory export or annotation snapshot

AquaVesica should not include salinity, external flow, shell-stabilization pressure, toroidal
deformation, water-memory behavior, or coherence scoring.

Phase 3 is complete when AquaVesica can generate reproducible radius-time trajectories and

classify selected configurations as Stable, Metastable, Oscillatory, Collapsing, Invalid, or
Numerically Unstable.

Phase 4: AquaVesica Review and Calibration

Before moving to Interface Forge, AquaVesica should undergo review.
This phase should test whether the first instrument behaves reasonably across expected
parameter ranges. It should compare outputs against known bubble-dynamics expectations and

identify where the v1 model is too sensitive, too permissive, or too unstable.

Review questions include:



e Are the pressure calculations correct?

e Are the temperature-dependent property functions appropriate?
e Are the internal pressure assumptions defensible?

e Are the solver settings sufficient for rapid collapse cases?

e Are the failure thresholds too strict or too lenient?

e Does Structured Boundary Mode behave transparently?

e Are invalid material parameters correctly flagged?

e Are warnings clear enough?

e Does the interface make exclusions visible?

e Does the visualizer exaggerate certainty?

Phase 4 should produce:

e bug fixes

e source corrections

e threshold revisions

e coefficient revisions

e warning-language revisions
e solver improvements

e version 0.2 notes if needed

This review phase is essential because every later instrument depends on AquaVesica’s
credibility.

Phase S: Interface Forge

The fifth development phase is:
Interface Forge — Structured Water Boundary Model

Interface Forge expands the boundary model beyond AquaVesica’s simple effective surface
tension and viscosity modification. It belongs primarily to the Interfacial Domain and should be
developed only after AquaVesica is functioning.

Interface Forge may introduce:

o shell thickness

e structured-boundary depth

o interfacial stiffness

e charge separation

e ionic environment

e salinity

e hydrophilic boundary assumptions
e surface chemistry

o shell-stabilization pressure

e acoustic stabilization



o clectromagnetic stabilization
e energy input estimates
e boundary failure thresholds

The key question is:

If structured or ordered interfacial water is modeled explicitly, does it improve, worsen, or
invalidate the nested cavity?

Interface Forge must preserve caution. It cannot assume that structured water is a distinct phase.
It cannot assume that exclusion-zone phenomena scale into a stabilizing shell. It must treat all
interfacial claims as boundary-condition hypotheses.

Phase 5 is complete when Interface Forge can compare plain-boundary, AquaVesica-style
boundary modification, and expanded shell-boundary models while clearly displaying energy
cost, invalid assumptions, and failure states.

Phase 6: Cavity Atlas

The sixth development phase is:
Cavity Atlas — Cavitation and Bubble Dynamics Model

Cavity Atlas compares the proposed structure against known cavity phenomena. It is the suite’s
analog and constraint instrument.

Cavity Atlas should include comparison modules for:

e gas bubbles

e vapor bubbles

e cavitation thresholds

e acoustic bubble behavior
e collapse regimes

e oscillation regimes

o nonspherical collapse risk
e supercavitation analogs

e moving-cavity behavior

o fragmentation risk

The purpose is not to declare the proposed structure unique. The purpose is to determine whether
the proposed structure resembles known behavior, departs from it, or fails under known cavity

constraints.

Cavity Atlas should answer:



Is the modeled nested aqueous structure meaningfully different from known bubble and
cavitation phenomena, or is it better understood as an ordinary unstable cavity?

Phase 6 is complete when users can compare AquaVesica and Interface Forge outputs against
known cavity classes and receive clear analog, mismatch, or failure labels.

Phase 7: Toroidal Gate

The seventh development phase is:
Toroidal Gate — Sphere-to-Torus Transition Model

Toroidal Gate introduces flow, shear, circulation, rotation, and deformation. It tests whether a
spherical nested structure may transition toward toroidal geometry under added conditions.

This phase should not begin until the suite has a defensible spherical model and cavity-
comparison system.

Toroidal Gate may include:

o external flow velocity
e shear gradients

e circulation strength

e rotational forcing

e pressure gradients

e deformation index

e toroidal tendency

o flow-through geometry
e vortex-ring analogs

e breakup thresholds

e loss of spherical validity

The central question is:

Can a stable or metastable spherical structure transition into a bounded toroidal form
under explicit dynamic conditions?

Toroidal Gate should not visually force the model into a torus. The toroidal result must emerge
from defined parameters and constraints, or the instrument must report failure.

Phase 7 is complete when the instrument can classify sphere-to-torus behavior as supported,
weakly indicated, unsupported, destructive, or outside model scope.

Phase 8: Memory Field



The eighth development phase is:
Memory Field — Water-Pattern Transfer Hypothesis Model

Memory Field is the first explicitly speculative instrument. It should only be developed after the
classical and interfacial instruments have established viable or bounded configurations worthy of
further exploration.

Memory Field should model pattern persistence as a hypothetical proxy, not as proof of water
memory.

It may include:

e input pattern definition

o field-pattern proxy

e degradation rate

e boundary-noise index

e retention proxy

e perturbation sensitivity

e bulk-water baseline comparison
e structured-boundary comparison
e replication warning

e speculative-source warning

The central question is:

Do modeled boundary conditions alter the persistence or degradation of defined pattern
proxies relative to a bulk-water baseline?

Memory Field must not claim that water stores genetic information, that electromagnetic patterns
reconstruct DNA, or that dilution-based memory is established science.

Phase 8 is complete when the instrument can model pattern persistence hypothetically while
preserving explicit warnings and dependency on earlier viable configurations.

Phase 9: Coherence Corridor
The ninth development phase is:
Coherence Corridor — Minimal-Dissipation / Objective-Reduction Pathway Visualizer

Coherence Corridor is the final speculative synthesis instrument. It should be developed only
after the suite has established the earlier modeling pathway.



This instrument synthesizes selected outputs from AquaVesica, Interface Forge, Cavity Atlas,
Toroidal Gate, and Memory Field. It asks whether any viable configuration produces lower-
noise, lower-dissipation, or coherence-favorable proxies relative to baseline conditions.

Possible outputs include:

e boundary-noise proxy

o dissipation proxy

e shielding proxy

e decoherence vulnerability proxy
e low-interaction score

e speculative-positive flag

o validation requirement

e inherited failure flags

The central question is:

Do earlier viable configurations create model conditions that justify further speculative
coherence-pathway review?

Coherence Corridor cannot claim that objective reduction occurs. It cannot claim that aqueous
cavities enable quantum signaling. It cannot claim that structured water produces consciousness,
computation, or biological memory.

Phase 9 is complete when the instrument can generate conditional, explicitly speculative outputs
while inheriting hard failures from earlier stages.

Phase 10: Source Audit and External Review

The tenth development phase is a full source and model audit.

Because the suite crosses established, contested, and speculative literatures, external review is
essential. The source base should be reviewed by people with relevant expertise in:

e fluid dynamics

e cavitation

e numerical modeling

o interfacial chemistry

e colloid science

e physical chemistry

e quantum biology or decoherence theory
e philosophy of science

e experimental design

The audit should ask:



e Are the classical equations appropriate?

e Are the model assumptions overstated?

e Are structured-water sources represented fairly?

e Are controversial claims clearly marked as speculative?
e Are failure states strong enough?

e Are positive outputs too rhetorically strong?

e Are the visual interfaces too persuasive?

e Are the references adequate and current?

Phase 10 should produce a revised master paper, revised instrument warnings, and updated
version notes.

Phase 11: Experimental Design Pathways

Only after the modeling framework is stable should the suite propose experimental pathways.
Possible experimental directions may include:

e microbubble stability tests

e boundary-layer observation near hydrophilic surfaces

e controlled salinity and ionic-environment variation

e acoustic stabilization studies

o high-speed imaging of cavity collapse

e structured-boundary analog materials

e comparison of gas/vapor bubble behavior across temperature and pressure
e flow-induced deformation tests

o pattern-degradation experiments under tightly controlled conditions

Experimental design should begin with the least speculative claims. The first experiments should
test cavity and boundary behavior, not coherence or water-memory claims.

Phase 11 is complete when the framework can propose testable experiments tied directly to
model outputs and failure conditions.

Phase 12: Versioned Publication and Instrument Release

The final roadmap phase is versioned release.

The suite should not be released as a static finished product. It should be released as a versioned
research environment.

Each public version should include:

e paper version
e tool version



e equation version

o coefficient version

e solver version

e source version

¢ interface version

o known limitations

e unresolved questions

e change log

e citation recommendation

This makes the research area auditable. It also allows the framework to evolve without
concealing revision.

A possible release sequence is:

v0.1 — Master paper draft and research-area page.
v(.2 — AquaVesica prototype.

v0.3 — AquaVesica review and calibration.

v0.4 — Interface Forge prototype.

v0.5 — Cavity Atlas prototype.

v0.6 — Toroidal Gate prototype.

v0.7 — Memory Field speculative prototype.

v0.8 — Coherence Corridor speculative prototype.

v0.9 — External source and model audit.
v1.0 — First integrated public research-suite release.

Summary

The development roadmap preserves the suite’s methodological discipline. It prevents the project
from beginning with the most speculative claim and instead requires each stage to earn the next.

The master paper defines the framework.

The introduction page communicates the framework.
AquaVesica tests cavity persistence.

Interface Forge tests boundary modification.

Cavity Atlas compares known analogs.

Toroidal Gate tests shape transition.

Memory Field explores pattern persistence.

Coherence Corridor explores speculative coherence-pathway conditions.



External review and experimental design then determine whether the framework can move
beyond modeling into testable research.

The roadmap’s central rule remains unchanged:

Build only what the prior stage justifies.

XIV. Conclusion

The Water-Void Boundary framework began with a speculative image: a low-density or near-
vacuum-like core enclosed within water, bounded by a structured or ordered interfacial shell, and
possibly capable of producing reduced-noise, reduced-dissipation, or coherence-favorable
conditions. In its raw form, that image could easily become too speculative too quickly. It could
move directly from intuition to exotic interpretation without passing through classical constraint.
This paper has attempted to prevent that.

The framework developed here does not begin by asking whether such a structure could support
propulsion, information transfer, water memory, quantum signaling, objective reduction, or any
other technological or speculative function. It begins with a simpler question:

Can the cavity persist?

That question governs the entire suite. Before a boundary can be interpreted, there must be a
structure to bound. Before pattern persistence can be considered, there must be a stable or
metastable medium. Before coherence-pathway speculation can be introduced, the system must
avoid collapse, invalid geometry, invalid material parameters, and numerical failure. The first
task is not to imagine what the structure might do. The first task is to determine whether it
survives as a model.

For this reason, the suite is staged from least speculative to most speculative. AquaVesica tests
spherical cavity persistence. Interface Forge tests structured-boundary assumptions. Cavity Atlas
compares the structure against known bubble and cavitation analogs. Toroidal Gate examines
deformation and sphere-to-torus transition. Memory Field explores pattern persistence only as a
speculative proxy. Coherence Corridor asks whether earlier viable configurations create
conditions worthy of further speculative coherence-pathway review.

This sequence is the central contribution of the framework. It allows a highly unusual idea to be
examined without granting it premature credibility. It also allows the idea to fail. Collapse,
oscillation, invalid geometry, ineffective boundary modification, and numerical instability are
not secondary outcomes. They are primary results. They define the edge of the hypothesis and
identify where the suite must stop, revise, or narrow its assumptions.

The methodological domain structure protects this process. The Classical Domain governs
viability. The Interfacial Domain introduces boundary-condition hypotheses. The Speculative
Coherence Domain remains conditional and downstream. These domains are not



interchangeable. A classical model output cannot be treated as proof of water memory. A

structured-boundary parameter cannot be treated as proof of ordered water. A speculative-
positive flag cannot be treated as confirmation of objective reduction. The paper’s central

discipline is the preservation of those distinctions.

AquaVesica embodies this discipline in its first instrument design. It reduces the initial concept
to a spherical gas/vapor bubble in still water and models radius evolution through a Rayleigh—
Plesset-type equation. The instrument does not model everything. It does not include salinity,
external flow, toroidal deformation, shell-stabilization pressure, water-memory behavior, or
coherence scoring. Its exclusions are deliberate. They keep the first tool focused on the first
question.

If AquaVesica returns Core Collapse, that configuration cannot advance as a viable substrate for
later speculation. If it returns Numerical Instability, the computation must be revised before
interpretation. If it returns Invalid Material Parameter, the boundary assumption must be
corrected or rejected. If it returns Stable or Metastable, the result does not prove the broader
hypothesis. It only means that the selected configuration survived the first model gate and may
justify further modeling.

The same logic applies across the suite. Interface Forge may show that structured-boundary
assumptions improve stability, make no difference, or worsen the model. Cavity Atlas may show
that the proposed structure resembles ordinary unstable cavitation more than a novel nested
system. Toroidal Gate may show destructive deformation rather than a bounded torus. Memory
Field may show immediate pattern degradation. Coherence Corridor may fail because earlier
instruments do not support a viable pathway. These outcomes are not failures of the research
architecture. They are the architecture doing its work.

The framework therefore treats speculation as something that must be disciplined, not
suppressed. Speculative thought is valuable when it generates questions that can be modeled,
constrained, compared, criticized, and revised. It becomes weak when it bypasses those stages
and turns possibility into assertion. The Water-Void Boundary framework attempts to hold
speculation in a form that can survive critique.

The source hierarchy reinforces this. Classical bubble dynamics and cavitation literature
constrain the first instruments. Interfacial-water and exclusion-zone literature motivate
boundary-condition hypotheses but do not govern the physical model. Water-memory and
electromagnetic pattern claims motivate later speculative questions but do not establish
mechanisms. Objective-reduction and coherence literature provide final-stage theoretical context
only. The suite can include these bodies of literature because it does not assign them equal
authority.

The visual interface must carry the same discipline. A clean tool, animated sphere, or elegant
pathway diagram can make a model feel more certain than it is. For that reason, each instrument
must display its governing method, active assumptions, disabled terms, warning states,
limitations, and version number. The interface should invite exploration, but it must not
dramatize speculation or conceal failure.



The master paper and introduction page together form the research hub. The paper defines the
methodology. The page communicates it. The instruments operationalize it. The comment
system opens it to critique. The version history preserves revision. The roadmap ensures that
future development remains sequential rather than impulsive.

At its strongest, the framework does not claim discovery. It claims architecture.

It proposes a way to ask whether nested aqueous structures can be modeled as viable before
assigning speculative function to them. It creates a staged pathway from cavity persistence to
boundary modification, from cavity comparison to shape transition, from pattern persistence to
coherence-pathway speculation. It defines the conditions under which the hypothesis may
continue, and the conditions under which it must stop.

The most important conclusion is therefore not that structured water stabilizes a cavity, or that a
low-density core supports coherence, or that water-void boundaries enable any specific
technological effect. The most important conclusion is that these questions can be placed into a
disciplined sequence.

The framework’s rule remains:
Later stages are only justified if earlier stages remain physically viable.

That rule is what allows the Water-Void Boundary framework to remain open to unusual
possibilities without surrendering to unsupported claims. It is also what makes the suite useful. It
does not ask the user to believe the hypothesis. It asks the model to test where the hypothesis
survives.
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