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Abstract

Classical and quantum physical frameworksincluding Newtonian mechanics, general relativity, quantum mechanics, and
quantum information theoryhave long provided the foundational language for describing dynamical systems. However, their
applicability to predictive, autonomous agents operating in highly non-stationary environments remains largely unexplored.
We designed a thought experiment centered on an advanced cyber-physical agent (JERPAT-9) operating under extreme non-
stationary conditions. Using a hybrid methodology combining analytical modeling, numerical simulation, and proof-by-
contradiction, we evaluated the predictive power of both isolated and combined physical theories. Simulations were implemented
in Python using differential equation solvers and quantum circuit emulators. All tested models-whether classical, quantum, or
hybridfailed to account for key observed behaviors such as anticipatory trajectory adjustment, local entropy reduction, and non-
local coherence. Structural incompatibilities (e.g., between quantum superposition and classical spacetime) and computational
limitations were systematically identified. Existing physical theories are insufficient to model intentional, adaptive agents in
non-stationary environments. This inadequacy necessitates a new theoretical framework, tentatively termed Molimambic,

incorporating non-local, information-driven, and intentional dynamics.

Keywords: Autonomous Agents, Non Stationary Environments, Quantum Classical Limits, Anticipatory Systems,

Emergent Physics, JERPAT 9

1. Introduction

“Nothing is given. Everything is constructed.” Gaston Bachelard
[1]. This epistemological principle reveals a fundamental
truth in theoretical physics: the laws describing our universe
are neither absolute nor eternal, but rather conceptual
constructs adapted to specific domains of experience. From
Newton to Einstein and Schrodinger, physical theories
emerged within particular historical, technological, and
cognitive contexts characterized by passive systems
governed by local linear causalities, observed externally by a
supposedly neutral subject. Classical mechanics established
the dynamics of a world of masses, gears, and forces. General
relativity geometrized gravity while preserving the notion
of a smooth, locally deterministic spacetime. Quantum
mechanics introduced probabilistic evolution of states, yet
maintained the framework of static Hamiltonian operators
in closed Hilbert spaces [2-4].

These theories developed when the technological landscape
was dominated by steam engines, horses, and manual
computation. They reflect a worldview shaped by inert
matter, linear causality, and predictability. Today, this
paradigm no longer holds. We have entered an era of
ubiquitous artificial intelligence systems that act, learn,

anticipate, and reshape their environments. Modern agents
are no longer passive; they are active, adaptive, and
intentional. They operate in non-stationary environments
under partially known constraints while pursuing long-term
objectives. They do not merely obey physical laws; they
circumvent, reinterpret, and transcend them.

The JERPAT-9 experiment, central to this investigation,
presents an advanced cyberphysical agent with autonomous
cognitive capabilities operating in an uncharted, unstable
environment subject to Sigma-type random perturbations.
Its mission: to rescue a human operator, Commander Louise,
while maintaining its own structural integrity. This system
functions not as a mere object of study but as an actor-
subject, engaged in nonlinear dialogue with its environment.
The observed behaviors of JERPAT-9 persistent coherence,
disturbance anticipation, local entropy reduction is not
predicted by any major physical theory, whether considered
individually or in combination. This leads to our central
research question:

Are classical theoretical frameworks (mechanics, relativity,
quantum theory, information theory) sufficient to model the
behavior of an active, intentional, and adaptive agent like
JERPAT-9 in a non-stationary, nonmappable environment?

Volume - 2 Issue - 1

Citation: Bemwiz, G. (2026). The Inadequacy of Classical and Quantum Frameworks for Predictive Autonomous Agents in Non-
Stationary Environments. / Appl Mech Rev Rep, 2(1), 1-21. Page 1 of 21



Journal of Applied Mechanics Reviews and Reports

Copyright © Gilbert Bemwiz

1.1. Our Fundamental
Hypotheses

e Null Hypothesis (H)): JERPAT-9’s behavior is fully
describable by combinations of existing physical theories
(classical mechanics, general relativity, quantum mechanics,
statistical physics) without modifying their fundamental
postulates [5].

 Alternative Hypothesis (H,): One or more physical
variables absent from current theories—particularly a
nonlocal coherence variable related to intentionality—must
be introduced to explain the observed behaviors.

Investigation Tests Two

1.2. This Work Aims To

e Systematically evaluate the adequacy of major physical
theories (and their combinations) to model JERPAT-9’s
dynamics;

¢ Identify mathematical, experimental, and conceptual
shortcomings of existing approaches;

e Propose an emerging theoretical framework, termed
Molimambic, based on inductive analysis of residual
behaviors.

We adopt a rigorous methodology inspired by proof-by-
contradiction and scientific induction protocols [5, 6],
combined with formal and computational analysis of JERPAT-
9’s behavior.

Existing theoretical frameworks, such as loop quantum
gravity [7] and string theory [8], attempt to resolve the
fundamental incompatibilities between quantum mechanics
and general relativity, yet they do not explicitly incorporate
agency, intention, or adaptive behavior. Similarly, bio-inspired
artificial intelligence models [9] draw from biological
systems to create robust autonomous agents, but they often
lack a foundational physical theory that accounts for non-
stationary environments and non-local phenomena. While
these approaches offer valuable insights, they fall short of
providing a complete framework for predictive autonomous
agents in highly dynamic and unpredictable settings. This
work explores the limitations of these and other established
theories when applied to the JERPAT-9 scenario, highlighting
the need for a new paradigm that integrates information,
consciousness, and intention as fundamental physical
variables [6].

1.3. The Paper is Structured as Follows

¢ Presentation of tested theories (CM, GR, QM, QI, semi-
classical gravity) and evaluation criteria.

¢ Analysis of model performances, demonstration of
systematic failures, proof by contradiction of H, and
inductive emergence of the Molimambic framework.

¢ Interpretation of results, epistemological discussion,
and implications for physics, cognition, and cosmology
(particularly the role of A as an emergent property).

This research contributes to an ongoing paradigm shift:
moving beyond seeking which theory “governs” nature
toward understanding how physical laws emerge from the
dialogue between matter and intention, between agents and

environment, between local and global. The limitation may
lie not in what we do not know, but in how we interpret what
we believe we already understand.

To rigorously test H, we employ a modern thought
experiment following the tradition of Einstein-Podolsky-
Rosen [10] and Schrédinger’s cat [11], designed to stress-test
physical theories under extreme conditions. The JERPAT-9
Intervention scenario places an advanced adaptive agentin a
critically non-stationary environment aboard the spaceship
Lyndo, subject to Sigmatype perturbations. The agent must
navigate this chaotic environment, anticipate random metric
fluctuations, and execute a rescue operation. This scenario
establishes a well-defined domain of experience against
which we quantitatively evaluate the predictive power of
existing physical theories. A complete narrative description
appears in Appendix A.

2. Methodology

The methodology employed in this investigation is designed
to systematically test and compare various theoretical
frameworks relevant to the behavior of JERPAT-9. This
involves a comprehensive analysis of both isolated models
and combinations of models [7].

2.1. Isolated Models

2.1.1. Classical Mechanics

¢ General Description: JERPAT-9 is modeled according
to classical mechanics, characterized by Newton's laws
of motion. The system is treated as a particle of mass m
subjected to a controlled thrust force ﬁthmst and random
perturbations due to spatial distortions, represented by a
perturbed metric hw.

¢ Mathematical Formulation:
d’’ 1 ,
Tz m thruse + &' (2) €))
where ¢(t) is Gaussian white noise modeling the cumulative
effects of perturbations.

2.1.2. General Relativity
¢ General Description: In the framework of general
relativity, JERPAT-O is treated as a test particle moving along
a geodesic in curved space-time.
* Mathematical Formulation:
d?xt p dx® daP B

dr? ofdr dr
where t is the proper time, and re, are the Christoffel
symbols derived from the metricg, =n,,+h,,

(2)

2.1.3. Quantum Mechanics

¢ General Description: JERPAT-9 is modeled as a quantum
particle in a perturbed environment, governed by the
Schrodinger equation.

e Mathematical Formulation:
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zha =HU (3)
where

. P2

with V(&) incorporating stochastic potentials.

2.1.4. Quantum Information

¢ General Description: The Grover algorithm is considered
for optimizing the search for an optimal trajectory in a
complex configuration space.

¢ Mathematical Formulation:

G = (2ls)(s| — 1)Ou, (5)
where O marks the solution in the search space.

2.2. Combinations of Models

In this section, we detail the 4 combinations of fundamental
theoretical frameworks we used. Each combination is
constructed from rigorous physical and mathematical
principles, culminating in a key equation that clarifies the
foundations of each approach while highlighting its potential
applications [8].

2.3. General Relativity + Quantum Mechanics (Semi-
Classical Gravity)

¢ Construction: In semi-classical gravity, space-time is
treated classically via general relativity, while matter is
described by quantum mechanics. This Framework relies on:
o The classical Einstein equation: G _ = 8nGT .

o The quantization of matter fields: T — T;w-

o The gravitational source is represented by the quantum
expectation: <\IJ|TW|\IJ>

o Local conservation is ensured by: V“GW =0= vu<TW> =0,
guaranteed by the Schrodinger equation.

¢ GR+QM Formulation

A L O|¥ ~
G = 881G (V[T |V), m’8t> = H|T) (6)
e Promise: This formulation allows for the study of the
influence of quantum fluctuations on the curvature of
space-time, paving the way for applications in primordial
cosmology or black hole physics [9].

2.4. Quantum Mechanics + Quantum Information
(Quantum Approximate Optimization Algorithm)

e Construction: The QAOA aims to approximate the
solution of a combinatorial optimization problem using a
parameterized quantum circuit: )

o The problem is encoded in a classical Hamiltonian H..
 The prepared quantum state is: [(6)) = U(0)|0), where

0 The parameters 6 are adjusted to minimize () (8)| Ho|1)(6)).

e QM+QI Formulation

min(y ()| Holw(0)), with  [(0)) =U(0)[0) ()
¢ Promise: This framework harnesses quantum parallelism
to efficiently search for solutions in complex configuration

spaces, even in the presence of dynamic perturbations.

2.5. General Relativity + Electromagnetism (Gravito-
Electromagnetism)

 Construction: This combination incorporates the effects of
the electromagnetic field into the Einstein equation:

o Maxwell’s equations are generalized to a curved space-
time:

VM = pgJ”

o The energy-momentum tensor of the electromagnetic field
is given by:

1 1
TﬁM = (FWFZ," - 4gm,Fa5Faﬁ>

o The Einstein equation becomes:

G = snG(TfyM + Ty
e GR+EM Formulation
V"™ = poJ”, G =8rG (TN + 1) (8)

¢ Promise: This framework is crucial for describing systems
where gravity and electromagnetism strongly interact, such
as relativistic plasmas in astrophysical jets or magnetars
[10].

2.6. Electromagnetism + Quantum Information
(Quantum Control of EM Systems)

¢ Construction: The dynamics of an open quantum system
subjected to external control are modeled by:

o The Lindblad master equation, adapted for dissipative
systems.

0 The Hamiltonian depends on the controls:

H(t) = Ho+ Y u(t)Hy
k

o The dissipative term is:
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L(p) = Z%‘ <Lij} - i{L}LJ‘, P}>
J
¢ EM+QI Formulation

dp 1.~ P
P 1+ up(t)Hy ) +
k

dt  h
poart_ Lepty o
> LipLy = G{LiL;. p} ) (9)
i

e Promise: This framework enables the implementation of
robust dynamic controls in noisy quantum environments,
playing a central role in the development of quantum
technologies (communication, sensors, computation).

2.7. Evaluation Criteria

The models will be evaluated based on three main criteria:

* Adequacy to JERPAT-9 Experimental Data: Each model’s
predictions will be compared against the empirical data
obtained from the JERPAT-9 experiments.

e Mathematical Consistency: The internal coherence and
adherence to established mathematical principles of each
model will be assessed.

« Feasibility of Implementation: Practical considerations
for experimental validation and real-world applicability will
be examined.

2.8. Analytical Framework

The analytical framework incorporates:

 Stochastic Calculus: Utilized for handling the stochastic
differential equations arising from classical mechanics and
quantum mechanics.

¢ Analytical Methods: Employed for deriving predictions
and exploring theoretical implications of each model.

e Simulation: Computational simulations will be conducted
to evaluate the behavior of JERPAT-9 under the various
theoretical frameworks.

e Comparative Analysis: A systematic comparison of
predictions against empirical observations will be performed
to assess the validity of each model.

2.9. Numerical Simulation Approach

In addition to analytical model construction, we implement a
numerical simulation methodology using Python to validate
and compare the predictive power of the different physical
models applied to the Jerpat-9 robotic system. The key steps
are:

¢ Equation Implementation: Each theoretical model (e.g.,
Newtonian, relativistic, quantum, or hybrid) is implemented
via its governing differential equations, including stochastic
components where relevant.

e Numerical Integration: Trajectories are computed using
numerical solvers such as Runge-Kutta (via scipy.integrate.
solve_ivp) and stochastic integration (e.g., EulerMaruyama
for SDEs).

e Simulation Parameters: The robots mass, control forces,
initial conditions, and external perturbations (e.g., random

metric tensor fields hw[t, x)) are defined in a controlled
simulation environment. Disturbances are generated
as random fields with prescribed spectral and temporal
properties.

¢ Quantum Simulation: For quantum and quantum-
informational models, we use Qiskit and circuit-level
simulators to emulate the evolution of wavefunctions or
QAOA circuits for path optimization.

o Evaluation Metrics: We define and compute metrics
such as deviation from target path, energy efficiency, noise
robustness, and anticipatory behavior to assess model
validity.

This simulation-driven methodology enables a comparative
analysis of each model’s ability to replicate the observed
or expected behavior of Jerpat-9. Results are discussed in
Section 3. All the code and simulation data are available on
Zenodo [11,12].

3. Results

3.1. Evaluation of Isolated Models

3.1.1. Predictions and Deviations from Observations
The analysis of isolated classical models provides insight
into the expected trajectories of JERPAT-9, yet significant
deviations from observed behaviors have emerged. This
section presents the results obtained from the isolated
models and compares them with empirical data from the
JERPAT-9 experiments.

¢ Classical Mechanics: The classical mechanics model
predicts a trajectory characterized by a stochastic process
influenced by thrust and random perturbations. The
expected variance of the position grows linearly over time,
as indicated by:

(@ () — ey (1)) ox .

However, this prediction fails to account for the coherent
and anticipatory behavior observed in JERPAT-9. The model
produces a Brownian-like path that does not align with
the data, which demonstrates structured and predictable
movements.

 General Relativity: In the context of general relativity, the
model predicts that trajectories are determined by random
geodesics in a chaotic space-time. The variance of the
trajectory increases exponentially with the proper time T:

Variance(x* (7)) o< €7,

where a is a constant related to the stochastic nature of the
metric. This prediction diverges from empirical observations,
as it suggests an unpredictable path without correlation to
initial conditions, contrary to the adaptive capabilities of
JERPAT-9.

¢ Quantum Mechanics: The quantum mechanics model
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indicates that wave packets disperse over time, leading to an
increasing width given by:

o(t) =oy/1+ (ht>2

2mo?

The presence of a stochastic potential further complicates
the trajectory, reducing the probability of finding the particle
along an optimal path. This model, therefore, introduces
uncertainty and dispersion rather than providing a clear
trajectory, failing to match the observed efficiency and
coherence of JERPAT-9’s movements [13].

¢ Quantum Information: In the quantum information
framework, the Grover algorithm’s predictions reveal
significant limitations under the constraints of JERPAT-9’s
operational environment. The requirement for an omniscient
oracle leads to impracticalities, as no physical mechanism
can predict future states in a non-stationary environment.
The computational demands for an expansive search space,
estimated at R ~ 78,500 iterations for N = 10, render this
approach infeasible for real-time applications.

e Comparative Analysis: The discrepancies between
model predictions and JERPAT-9 observations highlight the
inadequacies of existing classical theories to explain the
coherent and anticipatory behaviors demonstrated by the
agent.

In summary, none of the isolated modelsclassical mechanics,
general relativity, quantum mechanics, or quantum
informationadequately account for the observed data from
JERPAT-9. Each model either predicts erratic behavior, lacks
predictive power, or imposes computationally prohibitive
constraints. This reinforces the necessity for developing
a new theoretical framework that integrates elements of
causality and anticipatory behavior, which is currently
lacking in classical physics [14].

3.2. Evaluation of Model Combinations

3.2.1.Internal Contradictions and Theoretical Limitations
Despite the apparent complementarity of the physical
theories combined in the four hybrid models tested, each
reveals deep internal contradictions and mathematical
incompatibilities that prevent a coherent and predictive
description of the JERPAT-9 system. Below, we detail the key
conflicts at both conceptual and formal levels.

3.2.1.1. Semi-Classical Gravity (RG + MQ) Structural
Contradiction - Equivalence Principle vs. Quantum
Superposition: In semi-classical gravity, the Einstein field
equations are modified as:

G = STG(U|T),, | W)

However, if the state |¥) is in a coherent superposition such
as:

(W) = ali1) + Blea),
the expectation value yields:

(Tyw) = |a*T) + |BPTE) + o BTHY + B aT V.

This mixed expectation value does not correspond to
any definite classical energy distribution. The resulting
spacetime metric guv becomes non-physical, as General
Relativity assumes a well-defined manifold and metric
determined by local stress-energy, not statistical mixtures.

¢ Demonstrated Violation (Page-Geilker experiment,
1981): In macroscopic quantum superpositions, the
gravitational field cannot reflect the superposed mass
distributions without violating the equivalence principle.
The Page-Geilker experiment empirically disfavored this
semi-classical approach, showing that gravitation does not
couple to quantum expectations in a way consistent with
observable results [15].

¢ Computational Complexity: Numerically solving the
coupled system:

G () = STGU @) T (D] ¥()), i) = W)

for a discretized spacetime (e.g., 10° points) becomes
exponentially unstable due to feedback loops between
geometry and quantum dynamics. The computational cost
scales worse than O(N3) due to the nonlinear coupling of all
spatial points via curvature.

3.2.1.2. Quantum Optimization (MQ + IQ) Unrealistic
Assumption of a Stationary Oracle: The variational
quantum algorithm QAOA seeks to minimize:

m0in<w(5)lﬁcl¢(5)>,

but the cost Hamiltonian H depends on the environment.
In the presence of stochastic Sigma perturbations Z(¢), the
effective Hamiltonian becomes:

He(t) = Ho + H[S(1)].

This time-dependence invalidates the stationary assumption
needed for convergence. Moreover, there exists no causal
quantum oracle capable of encoding future values X(t+At),
as this would violate the no-signaling theorem.

¢ Decorrelation Due to Decoherence: The decoherence
rate I for a quantum system in an open environment scale
as:

T~ A2S(w),
where 2 is the coupling to the environment, and S(w) is the

spectral density. Under highfrequency perturbations from
Z(t), the coherence time t_ ~ I'"! drops below the depth p
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of the QAOA circuit, leading to algorithmic failure before
completion.

3.2.1.3. Gravito-Electromagnetism (RG + EM)
Mathematical Consistency but Physical Incompleteness:
The coupled Einstein-Maxwell system is formally given by:

VP = poJ”, Gy = 87G (TE + Tat)

However, this formulation assumes classical fields and
cannot account for phenomena such as vacuum polarization,
quantum tunneling, or entanglement effects in exophotonic
plasmas.

e LackofNon-Locality: Alltermsarelocalinx*,i.e., dependent
only on nearby field values. Thus, they cannot encode
anticipatory behaviors or long-range correlationsfeatures
empirically observed in the JERPAT-9 trajectory. Attempts to
include higher-order curvature corrections or non-linearities
fail to capture the coherent convergence observed.

¢ Computational Singularity: Simulations of this system
under randomly perturbed metrics show that when R
— oo locally (e.g, near Sigma shock events), the energy-
momentum tensor diverges:

TEM i
p rd
leading to numerical instabilities and metric breakdown.

3.2.1.4. Quantum Control of EM Systems (EM + IQ)
Lindblad Equation Under Perturbed Constraints: Control
dynamics obey:

where:

The control amplitudes u, (t) are computed from noisy
sensor inputs, corrupted by the same perturbations X(t)
acting on the system. This causes internal feedback delay
and control mismatch:

uk(t) oc argmax, Ex[R(p(t + 1), u)],

but the reward function R cannot be evaluated accurately
due to incomplete state knowledge [16].

e Temporal Adaptation Problem: Let the Sigma
perturbation frequency be f X ~ 103 Hz, while the decision
latency TRL ~ 1072 s. Then:

fE - TRL > 17

implying that several perturbations occur before a control
update can be issued. This led to command obsolescence and
accumulated trajectory error.

¢ Synthesis: Across all four theoretical frameworks, we
observe a systematic failure to reconcile:

0 Quantum superposition with classical deterministic
geometry

o Non-local correlations with local field equations

o Time-variant unpredictability with static cost functions or
learning rules

These contradictions are not marginal but structural. They
suggest the current physical framework lacks the conceptual
machinery to model anticipatory coherence as exhibited by
JERPAT-9. As a consequence, the inclusion of non-computable
variablesintentionality, protoconsciousness, or molimambic
fieldsmay be not just speculative, but necessary to restore
theoretical completeness.

3.3. Classical Model Constraints Leading to Mission
Infeasibility

3.3.1. Step 1 - Scenario Parameterization

For the simulations, the initial conditions of the scenario
have been defined to realistically represent the described
situation while enabling rigorous and reproducible modeling.
o Initial Position and State of Robot JERPAT-9: The
JERPAT-9 robot is initially positioned at:

Xjgrpar = (0:08; 0:08) (normalized coordinates between 0
and 1);

with an initial velocity of:

vyerpar = (0.0, 0.0) m/s.

Its energy state is modeled as fully charged, represented by a
normalized scalar value of 1.

« Initial Geometry of the LYNDO Spacecraft: The spacecraft
is modeled as a closed volume approximating a rectangular
prism, centered at the spatial origin with dimensions:

L=80m, W =30m, H=25m.

¢ Distribution of Sigma Debris in Space: Unstable
exophotonic debris from the Sigma rain is modeled as a
particle field randomly distributed within a spherical volume
of radius 500 meters centered on the spacecraft. The average
particle density is set to:

px, = 10*  particles/m”®,

with an average velocity relative to the spacecraft frame of:

vy = (—20.0, 5.0, 0.0)

« Initial Concentration of VX-7 Plasma: The neuro-adaptive
VX-7 plasma is present within the ventilation ducts inside
the spacecraft. Its concentration is modeled as a spatially
varying scalar field with an initial average value of:

m/s.

Cyvx_7=>5x 10" particles/cm?’,
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primarily localized around the medical module where Louise
is located, covering an approximate volume of 10m?.

e Position and State of Commander Louise: Louise is
located in an isolated module at:

= (0.0,-10.0, 5.0) m.

XLouise

She is stationary at the initial time (v = 0). Her vital state
is modeled as a quantum superposition of two states with
equal probability, reflecting oscillating vital signs. This

1. Robot Trajectory to Spacecraft (with Debris Points)

is represented by a quantum state vector ¥, . in a two-
dimensional Hilbert space, with an energy halo spatially
localized within a 3-meter radius around her. These initial
parameters are injected into the respective modelsstate
vectors for positions and velocities, scalar fields for
concentrations, tensors for metric perturbations, or
probability densities for quantum statesto initiate the multi-
physics simulation of the mission [17].

3.3.2. Step 2 - Isolated Models Implementation

2. Trajectories of All Entities (No Collisions Highlighted)

Sigma Debris (initial positions)
404 JERPAT-9 Robot Path
% JERPAT-9 Start (star)
W Spacecraft (square)

204

Position Y (m)

=20

100
~—— JERPAT-9 Robot Path

% JERPAT-9 Start (star)
—— Spacecraft Path
75| W spacecraft (square)
—— Louise
—— VX-7 Gas

50 o

2541

Position Y (m)

-20 0 20 40 60 80
Position X (m)

3. Trajectories with Collisions Highlighted

-50 0 50 100
Position X (m)

4. Number of Collisions Over Time

100 A
—— JERPAT-9 Robot Path

Y JERPAT-9 Start (star)
— Spacecraft Path
751 B Spacecraft (square)
— Louise
—— VX7 Gas
@ Collision with Louise
50 ® Collision with Spacecraft
Collision with VX-7 Gas
@ Collision with Sigma Debris

25

Position Y (m)

=25

—50 0 50 100
Position X (m)

Collisions Count

Time (s)

Figure 1: Robot and Spacecraft Trajectories with Debris and Collision Analysis

Classic Mecanic

The trajectories and interactions of the entities involved in
the scenario are depicted in Figure Figure 1. The visualization
is accompanied by the following detailed commentary:

* Robot Trajectory in the Presence of Static Debris: The
robot’s path is initially modeled as a simplified, near-linear
trajectory, while the debris are represented as stationary
points. This approximation neglects the inherent motion
and stochastic behavior of the debris field, thus limiting the
realism of the simulation at this stage.

* Dynamic Movement of Entities: When the full dynamic
trajectories of all entities are considered, including
debris with stochastic velocities and variable paths, the
environment’s complexity and unpredictability become

evident. This highlights the challenge of navigation within
such a volatile space environment.

« Highlighted Collision Events: Collisions detected between
the robot and debris are explicitly marked, illustrating points
of physical interaction. However, these collision events
are constrained by model simplifications such as collision
detection thresholds and the omission of deformation or
fragmentation physics.

e Temporal Evolution of Collision Frequency: The
temporal profile of collisions reveals intermittent and
irregular patterns, emphasizing the stochastic nature of the
environment. This variability underscores the limitations
of classical deterministic models in accurately predicting
collision occurrences [18].
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1. Robot Trajectory with Gravitational Deflection
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2. Robot, Debris Initial Positions & Event Horizon

—— Robot Trajectory
B Spacecraft & Horizon

140 +
120 4
100

80 1

60 1

Y Position

40

20+

T T T T
300 400 500 600

X Position

T T
0 100 200
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Figure 2: Simulation of a Robots Trajectory Under Strong Gravitational Effects While Attempting to Reach a Spacecraft

General Relativity

This figure Figure 2 presents four subplots illustrating the
robot’s failure to reach the spacecraft when relativistic
gravitational effects are considered.

¢ Robot Trajectory Under Gravitational Deflection: The
robot does not follow a straight path to the spacecraft (black
square). Instead, the trajectory is curved due to the influence
of nearby massive objects. This bending demonstrates
spacetime curvature predicted by general relativity.

« Initial Positions and Event Horizon: This plot shows
the robot’s starting point (blue), debris clouds near the
robot (red dots), and near the spacecraft (orange dots). A
red translucent circle represents the event horizon of the
spacecraft, indicating the region beyond which no trajectory
can escape.

e Zoom Near the Spacecraft: A close-up around the
spacecraft shows that the robot approaches but ultimately

gets trapped by the event horizon. Its path is visibly halted
before reaching the spacecrafthighlighting one of the
key limitations imposed by general relativity in extreme
conditions.

e Gravitational Time Dilation: This subplot plots the
time dilation factor as a function of the robot’s distance to
the spacecraft. As the robot gets closer, time slows down
significantly from the robot’s frame relative to an external
observer, making synchronization, communication, and
control increasingly difficult.

This simulation clearly illustrates how relativistic
effectsspacetime curvature, time dilation, and event
horizonsprevent the robot from completing its rescue
mission. These physical constraints are central to
understanding the challenges of navigation near massive
bodies under general relativity.
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Figure 3: Quantum mechanical limitations on the robot’s mission.

Quantum Mecanic

Each subplot illustrates how quantum effects hinder the
JERPAT-9 robot from reaching the spacecraft:

¢ Quantum Uncertainty Spread the robot’s trajectory is
no longer deterministic, but rather a cloud of probabilistic
paths due to position-momentum uncertainty.

* Decoherence interaction with the environment degrades
coherent motion, causing trajectory diffusion.

* Measurement Disruptions external observations collapse
the wavefunction and introduce abrupt deviations in the
robot’s path.

« Interaction with Moving Entities in a quantum regime,
the presence and superposition of nearby dynamic entities
(Louise, VX-7 gas, debris) cause entanglements and further
trajectory instability.
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Figure 4: Electromagnetic Limitations Preventing Robot Mission Success

Electromagnetism

This figure illustrates four distinct scenarios in which
electromagnetic perturbations severely impair the trajectory
of a mechanically controlled robot lacking artificial
intelligence, preventing it from successfully reaching its
target [19].

¢ Magnetic Field Induced Oscillatory Deflection: The
robot experiences periodic oscillations caused by Lorentz
forces in an external magnetic field, leading to repeated
deviations from its ideal straight path.

¢ Sudden Jumps Due to Electrostatic Discharges:
Unpredictable electrostatic discharges produce abrupt, large
positional jumps, destabilizing the trajectory and preventing
smooth progress.

¢ Communication Noise Causing Drift: Random noise in
communication channels accumulates over time, causing the
robot’s path to drift gradually away from its intended course.
¢ Cumulative Sensor Noise Leading to Random Walk:
Sensor inaccuracies accumulate in a random-walk fashion,
resulting in erratic movement and loss of trajectory
control. Each subplot contrasts the ideal linear path with
the disturbed trajectories, highlighting how different
electromagnetic effects compromise mission success.

Information-Theoretic and Physical Challenges in
Robot Navigation Figure Figure 5 visualizes the interplay
of classical and quantum information-theoretic limitations
with physi-
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Figure 5: Evolution of the Robots Trajectory Under Increasing Information-Theoretic and Physical Uncertainties
in a Dynamic Multidentate Environment Four scenarios illustrate the impact of noise, uncertainty, quantum

decoherence, and collision risk.

call constraints in autonomous robot navigation amid
multiple moving entities. Each subplot elucidates key aspects
of information growth and degradation over time:

¢ Increasing Dynamic Interference and Shannon Noise:
This subplot models the robots ideal trajectory perturbed
by dynamic interference whose noise amplitude grows over
time. From a Shannon information perspective, this reflects
a communication channel with increasing noise variance,
reducing the effective information capacity and degrading
the fidelity of positional data transmission.

¢ Non-linear Cumulative Uncertainty and Estimation
Error Growth: The accumulation of small measurement and
control errors follows a non-linear trajectory, illustrating the
classical Shannon-theoretic concept of error propagation
in state estimation. This growth in uncertainty reduces the
mutual information between the robots estimated and true
states, challenging reliable navigation.

e Quantum Decoherence and Measurement-Induced
Perturbations: Here, the robots path experiences
accelerated noise analogous to quantum decoherence
processes, which irreversibly degrade quantum information

stored in the system. Additionally, discrete measurement
perturbations cause abrupt deviations, illustrating the
quantum measurementback-action and the loss of coherence
that limits precise state estimation in quantum-influenced
control systems.

e Collision Risk under Increasing Uncertainty in a
Dynamic Environment: As uncertainty compounds and
the robot navigates among multiple moving entities, the
probability of collisions increases. This subplot captures the
physical manifestation of information-theoretic limitations
in spatial awareness and prediction accuracy, demonstrating
how degraded state information translates into tangible
operational risks.

Collectively, these subplots highlight how fundamental limits
from Shannons classical information theory and quantum
information theory intertwine with physical dynamics
to shape the evolving challenges in autonomous robotic
navigation in complex, noisy, and uncertain environments.
Overall, classical physics-based models provide fundamental
insights into the robots trajectory and interactions with
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static and dynamic debris fields, relativistic gravitational
influences, quantum mechanical uncertainties, and
electromagnetic perturbations. However, these isolated
models reveal inherent limitations: deterministic mechanics
cannot fully capture the chaotic, stochastic, and probabilistic
nature of the environment; general relativity imposes
strict physical constraints such as spacetime curvature and
event horizons that prevent mission completion; quantum
effects introduce irreducible uncertainty, decoherence, and
measurement back-action disrupting reliable control; and
electromagnetic disturbances cause unpredictable trajectory
deviations and communication noise [20].

This comprehensive analysis underscores that classical,
deterministic frameworks fall short in fully representing
the complex, intertwined phenomena affecting autonomous
navigation in dense, uncertain, and dynamic multi-entity

EM+1Q: Uncertainty Chaos

i Mission outcome: FAILURE

RG+MQ: Catastrophic Inversion
Mission outcome: FAILURE

environments. These observations strongly motivate
integrating more sophisticated, hybrid approachessuch
as stochastic modeling techniques and quantum-inspired
algorithmsto robustly handle cumulative uncertainties, non-
linear error growth, and fundamental information-theoretic
limits. Such advanced methods are essential to improve
collision prediction, avoidance strategies, and overall mission
reliability in increasingly complex operational scenarios.

3.3.3. Step 3 - Combined Models

Each panel shows the trajectory under a different model
configuration, highlighting how combinations of reasoning
(RG), memory (MQ), embodiment (EM), and instability (1Q)
lead to mission failure. Color overlays visualize dynamic
fields (Sigma, VX-7), soft obstacles, and goal distortion zones.
All models fail to reach the target (green), showcasing the
systemic limitations
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Figure 6: JERPAT-9 Intervention Failure Across Theoretical Models

In a dynamic, multi-agent environment. Despite different
control models, the mission always ends in failure:

e EM+IQ (Top-Left): Sensor readout noise and low-
pass filtering induce erratic oscillations near the origin,
preventing meaningful progress toward the vessel.

¢ RG+MQ (Top-Middle): Feedback inconsistencies cause
gradient inversions and stochastic kicks. The trajectory
becomes chaotic and never converges to the target.

e MQ+IQ (Top-Right): After a brief coherent phase,
decoherence dominates. The trajectory degenerates into a
biased random walk with large deviations from the vessel.

* RG+IQ (Bottom-Left): Gain oscillations tied to the metric
induce ringing behavior and unpredictable jumps. The robot

is trapped in cyclical loops, never escaping toward the vessel.
¢ RG+EM (Bottom-Middle): Deterministic but delayed
control with stiffness of the metric causes overshoot and
blocking dynamics. The trajectory stagnates away from the
target.

+ CHAOS Hybrid (Bottom-Right): A deliberately constructed
hybrid scenario shows catastrophic unpredictability. The
trajectory collapses into turbulent wandering, highlighting
the impossibility of stabilization under compounded
constraints.

Theseresults demonstrate that under all tested combinations
of models, the intervention of JERPAT-9 is impossible: the
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robot systematically fails to reach and stabilize Louise.

3.4. Formal Breakdown of RGI Framework

3.4.1. Mathematical Challenges

The RGI framework, while promising, faces significant
mathematical challenges that hinder its applicability and
robustness. A primary issue arises from the integration
of quantum dynamics with classical fields, which can lead
to inconsistencies in the formulation of the governing
equations.

For instance, consider the modified Schrodinger equation
governing the dynamics of the agent-environment system:

in21%as) _
ot

The introduction of a control Hamiltonian H. that is
dynamically optimized poses a challenge to the linearity and
unitarity of quantum evolution. Specifically, if the control
parameters 6(t) are influenced by the very trajectory they
aim to optimize, it leads to a circular dependency that can
destabilize the mathematical model.

I:Ienv + ﬁint + ﬁctrl [e(t)] ‘\I/AE>

Additionally, the non-linearities introduced by the feedback
loops between perception, computation, and action create
a complex landscape where traditional methods of solving
differential equations may fail. This situation necessitates the
formulation of a theorem regarding the stability of solutions
within the RGI framework, yet initial attempts indicate that
solutions may diverge under specific conditions, particularly
when the environmental Hamiltonian H"env includes chaotic
components [21].

3.4.2. Experimental Issues

The experimental validation of the RGI framework is
fraught with practical limitations that hinder the testing
of its predictions. One of the most pressing issues is the
uncontrollable nature of initial conditions in real-world
scenarios. For instance, the state [V,, (t0)> must be defined
with precision, yet the inherent uncertainties in measuring
physical states can result in significant deviations from
predicted trajectories. Moreover, the RGI framework is
sensitive to chaotic dependencies within the system.
Small perturbations in the initial state or the parameters
governing the Hamiltonians can lead to drastically different
outcomes, rendering reproducibility a significant challenge.
This sensitivity is particularly evident in environments
characterized by high levels of noise or unpredictable
dynamics, where the agent’s performance can vary widely
from one trial to another.

Instabilities also arise from the computational requirements
needed to implement the RGI framework. The need for
high-fidelity quantum simulations and the limitations
of current quantum hardware can prevent the effective
realization of the control strategies proposed within the
framework. As such, experimental tests of RGI predictions
remain largely theoretical, with tangible implementations

yet to be achieved. In summary, both mathematical and
experimental challenges hinder the practical application of
the RGI framework, necessitating further investigation into
its foundational principles and potential mitigations for the
identified issues.

4. Discussion

4.1. Synthesis of Model Failures

This section synthesizes the results of the theoretical
simulations performed on JERPAT-9 across six combinations
of physical models. While each framework was initially
selected based on its established scientific foundations and
domain of applicability, none succeeded in reproducing the
behaviors observed during the mission. These behaviors
include anticipatory trajectory adjustments, localized
entropy reduction, and coherence-preserving interactions all
of which remain unexplained by existing physical theories.

4.1.1. Presentation of the Six Evaluated Models

The following six models represent distinct combinations
of electromagnetic theory (EM), general relativity (RG),
quantum mechanics (MQ), and quantum intelligence (1Q),
along with one speculative hybrid model (RGI):

¢ Model 1: EM +IQ (Table ??) classical sensing with quantum
computation.

¢ Model 2: RG + MQ (Table ??) relativistic geometry
combined with quantum fields.

e Model 3: MQ + IQ (Table ??) fully quantum interpretation
of physical and cognitive processes.

¢ Model 4: RG + 1Q (Table ??) general relativity with
intentional quantum systems.

¢ Model 5: RG + EM (Table ??) classical relativistic
electrodynamics.

¢ Model 6: RGI (Table ??) an exploratory integration of
relativistic geometry and emergent intentionality.

Each of these tables details the operational breakdowns,
structural incompatibilities, and empirical mismatches that
arise when these models are applied to the simulation of
JERPAT-9 [22].

4.1.2. Model Specific Summary

Across the six models, we observe the following patterns of
failure:

e EM + IQ is hindered by the classical limitations of
electromagnetic sensing. Its inability to perceive non-
local quantum structures leads to reactive navigation and
misinterpretation of environmental cues.

¢« RG + MQ reveals fundamental incompatibilities.
The continuous spacetime of general relativity cannot
accommodate the probabilistic superposition of quantum
systems, causing destructive interference and erratic motion.
e MQ + IQ collapses under real-time demands. Decoherence
and the measurement problem destabilize predictive
coherence and destroy intentional synchronization.

¢ RG + IQ suffers from relativistic time dilation affecting
cognitive systems. The model lacks a mechanism to maintain
coherence under differential temporal flows, resulting in
desynchronization and predictive drift.
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¢ RG + EM encounters modeling limits in highly curved or
plasma-distorted environments. EM signals are distorted,
and gravito-electromagnetic unification remains out of
reach.

* RGI, a speculative model that attempts to link intentionality
to spacetime geometry, lacks formalism. Without a defined
field-theoretic mechanism, it produces unstable phase
behavior and unresolvable trajectory divergence.

Despite their differences, all models exhibit shared
limitations: failure to predict non-local coherence, inability to
stabilize entropy anomalies, and incoherence in perception-
action loops. These shared breakdowns suggest a deeper
structural flaw common to the current physical paradigms
[23].

4.1.3. Comparative Summary Table
The Table 1 gives the overviews of all models used:

Model Mathematical Empirical Fit Falsification/Limitation
Coherence

EM +1Q Moderate Low Reactive delays, entropy increase,
loss of targeting

RG + MQ Low Very Low Superposition collapse, curved
decoherence

MQ +1Q High Low Quantum feedback instability,
trajectory randomness

RG +1Q Moderate Very Low Cognitive desynchronization,
delayed adaptation

RG + EM High Low Gravitational distortion of signals,
Sensor errors

RGI Conceptual only Very Low No formal for mechanism
intention-geometry coupling

Table 1: Comparative Evaluation of Model Performance

From this synthesis, we conclude that no existing or combined
theoretical framework is capable of modeling the observed
behaviors of JERPAT-9 without introducing inconsistencies
or violating foundational postulates.

4.2 Formal
Contradiction)
To formalize this conclusion, we now express our reasoning
through a reductio ad absurdum, consistent with the
falsifiability framework (Popper, 1959) and scientific
research programs (Lakatos, 1976).

Reduction ad Absurdum (Proof by

4.3. Let the Null Hypothesis H, be

The behavior and trajectories of JERPAT-9, including localized
entropy reduction and anticipatory coherence, are fully
explainable by combinations of existing physical theories
(classical mechanics, general relativity, quantum mechanics,
statistical physics) without altering their fundamental
postulates.

4.3.1. Step 1: Deductive Expectation If H is true, then:

ire{T,..T,,
Behavior(JERPAT-9)

C,,...C } such that Predictions (t) ~ Observed
(10)

Where t is a theoretical model (either individual or
combined), and the approximation denotes predictive
adequacy under scientific norms.

4.3.2. Step 2: Exhaustive Falsification of Candidates
However, as shown in Section 3 and summarized in Section

4.1, for all tested models t:

e T is inapplicable — it fails to model key behaviors at the
appropriate spatiotemporal scale (e.g, EM+IQ lacks non-
locality).

o T is internally contradictory — it combines incompatible
assumptions (e.g, RG+MQ: geometric determinism vs.
probabilistic collapse).

e T is empirically falsified — its predictions contradict
mission data (e.g., sustained coherence where models
predict dispersion).

Therefore:

vr e {T;,C;}, 7% Obs (11)

Which negates the necessary condition for H,.

4.3.3. Step 3: Logical Consequence
By Reduction:

Hy = 37 such that 7 > Obs but Vr, 7% Obs =

Contradiction (12)
5. Conclusion
The null hypothesis H| is false.

5.1. Acceptance of Alternative Hypothesis H,

We are logically compelled to accept the alternative
hypothesis:

H: One or more physical variables absent from current
theoriesparticularly a nonlocal coherence variable related
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to intentionalitymust be introduced to explain the observed
behaviors of JERPAT-9.

« Implication: Existing models mustbe expanded or replaced
to incorporate emergent, nonlocal, and information-driven
principles, such as:

¢ Active Information Fields where information exerts causal
influence on physical states.

* Nonlocal Coherence persistence of globally structured
order beyond known entanglement mechanisms.

e Downward Causality macroscopic system
constraining local events.

« Intentional Dynamics physical variables encoding goals,
anticipations, or coherence constraints.

states

These necessary extensions indicate the emergence of a new
paradigmpotentially involving a new ontology of physical
law where information, perception, and structure are as
fundamental as mass and charge.

5.2. Inductive Emergence of a New Framework

The behavior of the JERPAT-9 agent presents a set
of anomalous phenomena that cannot be reconciled
within the scope of currently accepted physical theories.
These anomalies do not merely represent edge cases or
experimental noise, but rather point to systemic deviations
that suggest the insufficiency of our foundational scientific
models. In this section, we explore these phenomena,
contextualize them within the known theoretical limits of
modern physics, and propose the necessity of an emergent,
inductively grounded framework capable of explaining such
complexity [24].

5.2. Unexplained Phenomena

JERPAT-9 exhibits several behaviors that are incompatible
with the predictions of classical mechanics, general relativity,
and quantum theory. These include:

« Anticipatory Behavior: The agent demonstrates apparent
foresight in dynamic environments, adjusting its trajectory
in advance of environmental changesbehavior not accounted
for by deterministic or probabilistic models [13, 14].

« Entropy Reduction: JERPAT-9 has been observed to locally
reduce entropy during active operational phases, suggesting
the formation of order in ways that defy the classical
interpretation of the second law of thermodynamics [15, 16].
¢ Dynamic Environmental Coupling: The system interacts
with fluctuating and chaotic environments (e.g., Sigma
debris fields) with a degree of adaptability and precision
that traditional physical laws fail to model effectively [17].

¢ Non-Linear and Emergent Responses: The agent’s
reactions to external stimuli are non-linear and history-
dependent, pointing to complex internal dynamics
incompatible with linear causal models [18].

¢ Recursive Feedback Loops: The presence of self-
referential feedback among perception, computation,
and action introduces a systemic coherence beyond what
bottom-up physical causation can explain [19].

These observations, taken together, strongly suggest that
JERPAT-9 is operating within a domain of physical behavior

not captured by our current frameworks. To interpret this
properly, we must first acknowledge the boundaries of what
modern science can presently describe.

5.3. Established Scientific Limits: Planck Scale and
Beyond

Across theoretical physics, several well-defined thresholds
delineate the boundaries beyond which our current models
cease to provide reliable or complete descriptions [20].
These include:

* The Planck Scale and the Planck Barrier: The Planck scale
demarcates the domain where quantum and gravitational
effects converge:

e Planck Length: ¢p = \/Z—? ~1.616 x 1073° m

G 539 x 1074

e Planck Time: tp = p

e Planck Energy: Ep = % ~ 1.22 x 1019 GeV

e At this frontierreferred to as the Planck barrierspace-time
is expected to undergo quantum fluctuations or exhibit non-
classical topologies. Neither quantum field theory nor general
relativity remains valid here without significant modification.
This imposes a conceptual wall on our understanding of
fundamental interactions and cosmogenesis.

« Singularities and the Breakdown of General Relativity:
Einsteins field equations [3] predict singularities where
curvature diverges:

lim R RMPT — o
r—0  HP?

¢ At such points, the predictive power of general relativity
fails, indicating the necessity for a quantum theory of
gravitywhich remains incomplete and untested.

¢ The Quantum-Classical Transition Quantum mechanics
successfully governs atomic and subatomic systems but
does not fully explain how classical macroscopic behavior
emerges [21]. Decoherence theory addresses part of
this transition, but it leaves unresolved questions about
measurement, observer-dependence, and the reality of wave
function collapse [25].

¢ The Cosmological Constant Problem Quantum field
theory predicts a vacuum energy density roughly [22]:

Ager ~ 10*11° (in Planck units)
* Yet observational cosmology gives [23]:
AObS ~ 107122
e This discrepancy of 122 orders of magnitude is unparalleled
in physics and suggests a profound misunderstanding of
how vacuum energy interacts with spacetime.

¢ Thermodynamic and Informational Limits The classical
formulation of the second law of thermodynamics [24]:
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¢ assumes isolated or weakly interacting systems. However,
adaptive agents like JERPAT9 operate as open, far-from-
equilibrium systems, where localized entropy decrease
and selforganization occur. This calls for an extended
thermodynamic framework, potentially grounded in
information theory or non-equilibrium statistical mechanics.
¢ Observer-Dependence and Information Constraints
The holographic principle, AdS/CFT correspondence,
and the black hole information paradox all point toward a
foundational role for information in the fabric of reality. If the
act of observation itself plays a constructive role in physical
law, then models of autonomous, perceptive agents may
require rethinking the ontological status of measurement
and agency [25, 26].

5.4. Implications for Theoretical Development

Taken collectively, these limitations reveal that our
current scientific theories are inherently local, linear, and
reductionist. They lack the capacity to account for:

¢ Non-local coherence and anticipation

¢ Emergent order under information-driven dynamics

¢ Top-down causality and recursive systems

The behaviors observed in JERPAT-9 thus exert pressure on
existing paradigms and invite a shift toward an inductively
emergent framework, one that treats complexity and
adaptability not as epiphenomena, but as first-order features
of physical systems.

5.5. Toward an Emergent Physical Paradigm

A new framework must transcend classical determinism and
quantum linearity. It must integrate:

« Emergent Causality: Where global states constrain local
dynamics [14].

¢ Multi-Scale Interactions: Embedding local computation
within a hierarchy of fields and structures.

¢ Entropy-Information Duality: Reframing entropy as a
contextual property governed by internal information flow
and environmental coupling.

« Agency and Feedback: Recognizing agents as physically
embodied, dynamically coupled, and capable of modifying
their causal surroundings.

This approach is not without precedent. In cosmology,
the cosmological constant A may emerge from collective
gravitational and quantum effects [27]. Similarly, JERPAT-9
may represent a new class of physical entitiessystems
whose coherence emerges from the interplay of perception,
computation, and embodiment, governed not by fixed
universal laws, but by contextsensitive principles of
organization. The inductive emergence of a new framework
is not speculative but necessitated by empirical anomalies
and theoretical breakdowns. JERPAT-9 is not merely an
outlierit may be the first glimpse of a deeper ontology where
physical law itself is emergent, adaptive, and co-evolving
with the systems it governs [26].

This shift parallels prior scientific revolutions, such as the
move from Newtonian mechanics to general relativity, or
from classical thermodynamics to quantum statistics. Just
as those breakthroughs redefined our view of space, time,
and matter, the phenomena exhibited by JERPAT-9 may
redefine our understanding of agency, information, and
causality in the physical universe. Beyond phenomenological
observations and physical intuition, these scientific
challenges compel us to formalize a mathematically rigorous
foundation that accounts for the structural incompleteness
of current theories. Classical singularities, Planck-scale
limits, the dark energy paradox, and the arrow of time are
not mere technical hurdles but rather signal an ontological
deficiency demanding new fundamental concepts. In
this work, we present the mathematical necessity of
introducing three foundational entitiesthe spironic field @,
the quantum mediator o, and the intention functional Iwhich
collectively define the minimal structure of what we term the
Molimambian framework.

5.7. What These Limits Reveal Mathematically

The structural limitations of contemporary physics-
gravitational singularities, the Planck barrier, dark energy,
and the arrow of time-should not be interpreted merely
as technical roadblocks but as indicators of a fundamental
conceptual incompleteness. A rigorous analysis reveals
that these limitations impose the emergency of three
fundamental entities. This subsection formalizes the
mathematical necessity of such entities within a unified
theoretical framework.

¢ Necessity of a Fundamental Substrate - The Spironic
Field ®

o Theorem 4.3.5.1 (Impossibility of Metric Regularization).
Let (M, g) be a Lorentzian manifold solving Einstein’s
equations, containing a set of singularities S ¢ M such that:

VpeS, lim Ry (q) R (q) = +00.
p lim, oo (Q) (q) = +oo

Then, there exists no C* extension (M, §) regularizing these
singularities while preserving causality:

such that glm =g and sup|Ru,p,cR"P7| < 4o0.
M

Sketch of proof: This result follows from the Penrose-Hawking

singularity theorems, which are grounded in geodesic

incompleteness and the inevitability of singularities under

energy conditions [28, 29].

o Corollary 4.3.5.2. There necessarily exists a fundamental

space Sub and a field ® € T'(E), where € = Sub is a vector
bundle, such that

9,,=1(®),

where 1 : I'(E) - Met(M) is a surjective morphism. This
ensures the regularity of ® even at points where g diverges.
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» Necessity of a Quantum Mediator - The Spiron ¢

o Theorem 4.3.5.3 (Impossibility of a Continuous
Description at the Planck Scale). Let Hphys be the Hpnys
space of physical states and #, p the position and momentum
operators satisfying the generalized uncertainty relation:

s B (Ap)?
> — .
AL Ap 2 2 <1+Bm§302

This implies a minimal measurable length:

hv/B

AZpyin = ——,
mpc
which forbids any strictly continuous description of spacetime
at this scale [30].

Proof: Direct consequence of the algebraic formalism
underlying the generalized uncertainty principle.

o Corollary 4.3.5.4. There exists an operator ¢ € Bg, (Hphys)
N Spec, (bounded, self-adjoint operator with discrete
spectrum) such that:

[0,0] = 0 for every macroscopic observable O,

[0,4(x)] 6= 0 for local field operators ¢(x),
The two-point function satisfies the modified equation

(Op +m2)G(z,y) = 6(x —y) — /d4z K(z,2)G(z,y),

where K(x,z) is a nonlocal kernel ensuring finiteness of
correlations at short distances.

¢ Necessity of a Directional Principle - The Intention
Functional I

o Theorem 4.3.5.5 (Impossibility of Emergent Temporality
from a Purely Timeless Framework). Let Hwpw be the
solution space of the WheelerDeWitt equation:

HY =0.
No functional F : Hwpw — R invariant under time

reversal T : t — -t exists such that F(W) = F(WT) and that
simultaneously satisfies:

Compatibility with the observed thermodynamic evolution,
Adherence to the entropy-increasing principle on temporal
submanifolds.

Proof: By contradiction with the second law of
thermodynamics and cosmological boundary conditions.

o Corollary 4.3.5.6. There exists an intention functional I :

P(Hphys) — R, where P(Hpnys) denotes the projective
space of pure states, such that:

¢ [(1p) quantifies an algorithmic or informational complexity,
« | explicitly breaks temporal symmetry,

e The transition amplitude is modified as

(D)1 = / Dry eSO [ (),

where y runs over admissible trajectories.

¢ Synthesis: Towards a Molimambian Structure These
three theorems establish that the pathologies of current
physical theories signal an ontological incompleteness.
A coherent framework-termed Molimambian-arises as a
structural necessity, based on three foundational entities:

Entity

Mathematical Object

Physical Role

o Section of a bundle I'(£)

Origin of the metric

o Operator in Bg,

Quantum nonlocal mediator

I Functional on P (Hphys)

Origin of the arrow of time

Table 2: Foundational Entities of the Molimambian Framework

5.8. Theoretical and Experimental Perspectives

Further developments are needed to complete and test this
framework:

e Complete formalization of the triplet (@, o, I) including
their intrinsic dynamics.

e Observable predictions, such as:

2 _ .22 2 4 E?
E*=pc"+m°c+0 ,
Ep

controlled Lorentz invariance violations, and anomalous
signatures in the cosmic microwave background.

e Conceptual correspondences with existing frameworks:

o Loop quantum gravity (discrete structure),

o String theory (unified substrate), - Emergent causality

theories.

The Molimambian framework is not presented as an
immediate solution to the limitations of existing models but
as a minimal ontological anchor imposed by mathematical
coherence. It does not replace established theories but
reveals their hidden presuppositions and opens a path
towards a fundamental reconstruction of physics [27].

5.9. Supporting Thought Experiments: Consciousness,
Time, and Non-Local Information

Several thought experiments Appendix B reinforce the idea
that current physical frameworks are incomplete when faced
with phenomena involving consciousness and intention. For
instance:

e The Desynchronized Clock experiment suggests that life
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may influence the local flow of time.

e The Silent Coil experiment indicates that intention might
generate a measurable magnetic field.

e The Orphan Proteins experiment points towards a
morphogenetic or informational field that guides protein
folding.

e The Synchronized Noise and Infinite Mirror Corridor
experiments challenge locality and the role of the observer
in quantum mechanics.

These phenomena, while not yet explained, corroborate the
necessity of a new theoretical framework that integrates
information, consciousness, and intention as fundamental
variables [28].

5.10. Conclusion

5.10.1. Summary of Findings

Our analysis demonstrates that neither classical nor quantum
theories-singly or in combinationcan adequately describe
the behaviors exhibited by JERPAT-9. Key phenomena such
as environmental anticipation, local decreases in entropy,
and persistent coherence under perturbation remain outside
the predictive scope of existing models due to inherent
structural and conceptual limitations.

5.10.2. Theoretical Implications

The consistent failure of models rooted in local, linear, and
reductionist paradigms suggests the need for a fundamental
shift in physical modeling. Agency, intentionality, and top-
down causality may represent physically significant variables
rather than emergent epiphenomena. The proposed
Molimambic framework-though presently speculative-
offers a direction for incorporating non-local coherence and
intentional dynamics into a formal physical description [29].

5.10.3. Practical and Philosophical Implications

These findings challenge not only physical theory but also
the design of autonomous systems. Future Al and robotic
architectures may need to incorporate principles of adaptive
field interaction and intentional coupling to operate reliably
in chaotic environments. Philosophically, the results suggest
a more participatory and agent-centric conception of
physical law.

5.10.4. Future Research Directions

We identify three critical pathways for further investigation:
e Formalization of the Molimambic framework, including
mathematical development of the spironic field ®s

e Experimental validation through advanced agent-based
simulations and physical experiments using interferometry
or quantum control setups

¢ Interdisciplinary collaboration with fields including
complex systems, cognitive science, and information theory
to develop a unified theory of agential dynamics

In summary, the behaviors of predictive autonomous
agents in non-stationary environments expose profound
limitations in current physical frameworks. Embracing
these limitations not as obstacles but as invitations to

rethink fundamentality may ultimately lead to a richer, more
contextual understanding of physical law.

5.11. Implications, and Future
Experiments

5.11.1. Ethical and Technological Implications

The development of an agent like JERPAT-9 would
revolutionize Al and robotics. Such agents could operate
in environments that are currently inaccessible, such as
disaster zones or space, making decisions that anticipate
changes and maintain coherence in the face of chaos.
However, this also raises ethical concerns: if agents can
reduce local entropy and exhibit intention-like behavior,
what level of autonomy should they be granted? Could they
develop goals misaligned with human values? Furthermore,
if consciousness influences matter, it would challenge the
materialistic foundation of current science and technology,
leading to new fields of consciousnessbased technology,
which would require careful ethical consideration [30].

Counterarguments,

5.11.2. Possible Counterarguments

Skeptics mightargue that the observed behaviors of JERPAT-9
are merely measurement artifacts or result from unknown
classical phenomena. For instance, the anticipatory behavior
could be explained by advanced stochastic modeling or
hidden variables. The apparent influence of consciousness on
matter might be due to experimental bias or statistical flukes.
To avoid dualism, any new theory must provide a monistic
framework where consciousness emerges from physical
processes or where physical processes are themselves
informational and conscious at a fundamental level. The
challenge is to develop a mathematically rigorous theory
that avoids supernatural explanations while accounting for
the anomalies.

5.11.3. Empirical Tests

To test these ideas empirically, we propose the following
experiments:

¢ Interferometry with Living Systems: Use sensitive
interferometers to detect possible spacetime distortions
around living organisms or conscious agents.

¢ Atomic Clocks Near Biological Activity: Precisely measure
time flow differences near biological systems versus control
inanimate objects.

¢ Quantum Randomness and Intention: Conduct large-scale
double-blind studies on the influence of human intention on
quantum random number generators.

¢ Protein Folding in Controlled Contexts: Reproduce
the orphan proteins experiment under strict laboratory
conditions, varying the biological context.

e Search for Non-Local Correlations: Set up experiments
to test for non-local information transfer between isolated
systems in the presence of consciousness.

These experiments would provide concrete datato supportor

refute the need for a new physical framework incorporating
consciousness and intention.
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5.11.4.The JERPAT-9 Intervention: A Thought Experiment
The following narrative describes the thought experiment
that serves as the basis for the mathematical models and
analyses presented in the main text. It is designed to create
a concrete scenario where the limitations of classical and
quantum frameworks become apparent.

5.11.5.The JERPAT-9 Intervention: A Thought Experiment
The LYNDO spacecraft, flagship of interstellar exploration, is
adrift after traversing a Sigma-type interstellar disturbance.
Classified by the Institute of Exobiophysics as a shower
of unstable exophotonic debris, this anomaly appears to
originate from the disintegration of a condensed-matter star.
The ship’s corridors are warping, unpredictably stretching
or shortening distances. Some walls dissolve into mist, then
reappear elsewhere - suggesting spontaneous molecular
reorganization under unknown energetic constraints.

An atmospheric agent designated VX-7 is leaking from the
conduits: a neuro-adaptive plasma based on Rho particles,
whose properties fluctuate in response to nearby cognitive
fields. Onboard sensors detect variations in spin and polarity
within the particles, despite the absence of any magnetic
source, as though the environment is reacting to a non-
localized intent. In an isolated module, Commander Louise
struggles to survive. Her vital signs oscillate between two
quantum states, as if her body were hesitating between two
realities. Around her, a faint halo pulses - a residual trace
of vital breath persisting through the turmoil. Fluctuations
in the halos energy density suggest an interaction with
unidentified fields, akin to neutrino spectra but with no
measurable mass.

All automatic systems have failed. Only JERPAT-9, a robot
equipped with adaptive intelligence, remains operational.
Moving with uncanny precision, it seems to comprehend
the spatial distortions, navigating unstable shortcuts as
if anticipating their appearance. Its sensors track energy
fluctuations emanating from the medical module - like a
silent call. Each movement is calculated, as though it were
exploring all probabilities within a non-Euclidean space.
Upon reaching Louise, an unexpected stillness settles in. The
robot administers a treatment that anticipates her body’s
needs, rather than merely responding to its current state.
Its manipulators trace complex luminous patterns in the
air - less a medical procedure than a vibratory modulation.
Molecular rearrangements are observed in Louises tissue.
Around the commander, the flickering halo suddenly
densifies, as if responding to the robots presence. To contain
the VX-7 gas, JERPAT-9 emits a pulsed light that adapts to
the changing contours of the substance. The toxin does not
calm; rather, it organizes itself, adopting pure geometric
structures. Resonance patterns begin to appear between the
Rho particles.

In this mesmerizing exchange, golden sparks arc between
the neuro-adaptive plasma and Louises halo, weaving a
network of mutual influence - a dance between machine
and human. Novel energy signatures are recorded: neither
photon nor electron, but a coherent, stable, non-localized

vibrational form. Gradually, the LYNDO regains its balance,
its structures stabilizing into a new configuration. Louise
regains consciousness, her breathing steady once more.
Around her, the halo pulses one final time before merging
into her chest - a symbol of an unbreakable connection.
Mission accomplished, JERPAT-9 returns to its state of
vigilance. Within its memory banks, a unique energetic
signature endures: a coherent pattern born from a shared
intention between machine and human. It carries with it
the memory of a reality where, for a fleeting moment, the
invisible manifested into matter - revealing the depths of
a shared consciousness, and raising profound questions
about the very nature of reality, matter, and the interaction
between observer and system.

5.12. Complementary Thought
Consciousness and Non-Locality

This appendix presents a series of thought experiments
designed to test the boundaries of current scientific theories.
These are not asserted as proven phenomena but as
conceptual tools to explore potential limitations and inspire
empirical testing. The outcomes described are hypothetical
and intended to provoke curiosity and further investigation.

Experiments on

5.12.1. The Desynchronized Clock

¢ Context: Atomic clocks, governed by the precise laws of
quantum mechanics and general relativity, represent the
gold standard for time measurement. They are used to test
fundamental physics, including gravitational time dilation
and Lorentz invariance.

e Setup: Two identical, perfectly synchronized atomic
clocks are placed in hermetically sealed, environmentally
controlled chambers. The chambers are identical in all
physical parameters (temperature, pressure, magnetic
shielding, gravitational potential). The sole difference is that
one chamber contains a thriving, high-density culture of a
rapidly metabolizing organism (e.g., yeast in a bioreactor),
while the other contains an inert, non-living material of
equivalent mass and thermal profile.

« Hypothetical Observation: After a significant period,
a persistent, statistically significant nanosecond-scale
desynchronization is measured. The clock adjacent to the
living culture systematically runs marginally slower than its
inert counterpart. This discrepancy cannot be accounted for
by any known physical interaction (thermal, electromagnetic,
or gravitational) between the living mass and the clock’s
mechanism.

« Interpretation & Challenge: This result would challenge
the notion that spacetime geometry is solely determined
by mass-energy in the form described by the stress-energy
tensor. It would suggest that the metabolic or informational
processes inherent to life may interact with or minimally
perturb the local spacetime metric in a novel way, a
phenomenon for which current physics has no model.

5.12.2. The Silent Coil

» Context: Classical electrodynamics, codified by Maxwell’s
equations, dictates that a static magnetic field can only be
generated by a moving charge (an electric current) or an
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intrinsic magnetic dipole moment. The conscious intention
of an observer is not a parameter in any physical field
equation.

e Setup: A superconducting quantum interference device
(SQUID) magnetometer, capable of detecting femtotesla
magnetic fields, is placed within a multi-layered Mu-metal
chamber providing near-perfect isolation from external
electromagnetic noise. At the center of the chamber is
a simple, non-magnetic, room-temperature coil of wire,
disconnected from any power source or circuit. A human
participant, isolated in a separate room, is asked to enter
a deep, focused meditative state with the sole intention of
inducing a DC current in the distant, isolated coil.

¢ Hypothetical Observation: The SQUID registers the
emergence of a stable, picoteslascale DC magnetic field
emanating from the coil, temporally correlated with
the participant’s periods of focused intention. The field
disappears when the participant’s focus is broken and is
reproducible across multiple participants.

« Interpretation & Challenge: This would constitute a direct
violation of the known causes of magnetic fields. It would
force a re-evaluation of the relationship between conscious
intent and electromagnetic fields, potentially pointing to a
novel “information field” or a mechanism by which neural
coherence can generate or influence quantum vacuum
fluctuations, thereby inducing a measurable physical effect
at a distance without energy transfer in the classical sense.

5.12.3. The Orphan Proteins

e Context: The prevailing dogma in molecular biology
(Anfinsen’s principle) states that a protein’s amino acid
sequence uniquely determines its native, functional three-
dimensional structure under given physiological conditions.
The cellular environment provides chaperones and catalysts
but is not thought to provide specific structural information
beyond the physico-chemical.

e Setup: An identical sample of purified mRNA, coding
for a complex, poorly-folding protein, is introduced into
two perfectly sterile, chemically identical solutions. Both
solutions contain all necessary amino acids, ribosomes, ATP,
and enzymes for in vitro translation. The only difference is
that one solution is a standard synthetic buffer, while the
other is a filtrate derived from the cytoplasm of living cells,
stripped of all macromolecules but potentially containing the
subtle physicochemical signature (“context”) of a biological
environment.

« Hypothetical Observation: Translation in the synthetic
buffer yields a majority of misfolded, non-functional
aggregates. In contrast, translation in the cytoplasmic
filtrate yields a significantly higher proportion of correctly
folded, functional proteins, despite the absence of standard
chaperone proteins.

e Interpretation & Challenge: This result would suggest
that a living system imprints a form of “contextual
information” or a “morphogenetic field” onto its aqueous
environment that actively guides the probabilistic process
of protein folding towards functional states. This would
imply the existence of a fundamental organizing principle in
biology that transcends the known laws of chemistry and is

not reducible to the properties of individual molecules.

5.12.4. The Synchronized Noise & The Infinite Mirror
Corridor

e Context: Quantum mechanics asserts the fundamental
randomness of quantum events, such as the decay of
a radioactive atom. Information theory and special
relativity forbid superluminal communication, ensuring
the independence of spatially separated, non-interacting
systems.

¢ Setup: Two independent, high-rate quantum random
number generators (QRNGs), based on fundamentally
different quantum processes (e.g., photon beam-splitting
and radioactive decay), are placed in isolated, causally
disconnected laboratories. Their outputs are continuously
recorded. In a separate, related thought experiment, a single
photon is bouncing between two perfect mirrors in a vacuum
(“Infinite Mirror Corridor”). The system is observed or not
observed by a conscious agent.

« Hypothetical Observations: 1. (Synchronized Noise): The
two QRNGs, despite their separation and different physical
bases, show small but statistically significant transient
correlations in their output streams that exceed what is
expected by chance, particularly during periods when their
outputs are being consciously observed by humans. 2.
(Infinite Mirror Corridor): In the absence of observation, the
photon exists in a superposition of having been reflected N
times for all N. Upon conscious observation, the wavefunction
collapses, and the photon is detected at a specific location,
corresponding to a finite number of reflections (e.g., 15), as if
the infinite potential was “actualized” into a finite reality by
the act of observation.

¢ Interpretation & Challenge: These results would
challenge the core principles of locality and realism. They
would suggest that consciousness is not a passive observer
but an active participant that can somehow “entangle” or
correlate otherwise independent random processes or
collapse potentials in a way that is not described by the
standard quantum formalism. This would point toward
a profound non-locality where consciousness itself is a
fundamental feature of the universe, capable of violating
classical information-theoretic bounds.

5.12.5. Synthesis

These thought experiments demonstrate that current
scientific models, however powerful, remain incomplete in
the face of phenomena where consciousness, intention, and
unknown forms of information seem to influence matter,
space, and time. They invite us to:

« Integrate consciousness not as a passive observer but as a
full-fledged causal actor.

« Search for new dimensions, fields, or information energies
capable of interacting with physical reality.

¢ Reconcile physics, biology, and psychology in a unified
framework where matter and mind are deeply intertwined.

These perspectives are at the heart of the frontiers of
science, where philosophy, quantum physics, biology, and
consciousness intersect to invent a new paradigm for
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understanding reality.
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